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PREFACE

The subject matter of this book is to be revised annually
and published after the annual convention of the American
Railway Engineering and Maintenance of Way, Association.
The information in this book was obtained for the most part
from officers of the railway companies represented. All
other matter contained therein has reference to the standards
of the Maintenance of Way Association, and is published in
order to afford a comparison with prevailing railway stand-
ards. :

In this first edition there will undoubtedly be numerous
errors both on account of the difficulty in checking the data
presented, and also to unavoidable delays in printing this first
edition.

We wish to thank the railway officials who have assisted
us in compiling the standards which we hope will afford a
means of comparison for all maintenance of way men. We
ask the co-operation of all railway men interested in this work

in revising the book for the second edition.
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TRACK STANDARDS

CHAPTER L

American Roadway Practice

HE standard track sections, adopted by American
railways, vary considerably in all dimensions,
but this fact is due in the main to the conditions
which exist on the various roads. Among the rea-
sons for this variation may be noted the frequency and
weight of traffic, the speed of trains and climatic
conditions. It is acknowledged, however, that univer-
sal standards may be designed for several classes of
track, which would require only slight changes, if
any, to be applicable for all roads.

The width of roadbed for single track main line is
between 18 and 20 feet, with few exceptions, and for
double track between 30 and 33 feet. Such widths
have proved very satisfactory and therefore have be-
come very general. There are, however, localities,
particularly the rocky, mountainous sections of the
country, where it is not feasible to use greater than a
16 or 17-foot width. The width of roadbed on less
important main lines and branch lines is somewhat
smaller, varying between 16 and 18 feet. The stand-
ards of the American Railway Engineering and Main-
tenance of Way Association give three widths of road-
bed, 20, 16 and 14 fe(;t' for cth‘e three classes of road-
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bed, but the practice on most roads is not to decrease
the width of roadbed in such proportions. The initial
cost of roadway construction is greater, but the cost of
maintenance lower, with the greater width of roadbed,
that is, a width between 18 to 20 feet.

The depth of ballast which is customary on main
lines is 12 inches. It is the practice, however, on
several roads to limit the amount of ballast beneath
the ties to 7 or 8 inches, on account of the constit-
uency of the soil. It has been recommended that the
minimum amount of ballast should be 12 inches with
substantial subsoil and that 18 inches would give best
service, but it is not likely that roadways will be
built of such proportions unless the cost of ballast
is materially decreased, and unless serious difficulties
are encountered in maintaining roadway with the pres-
ent 12 inches of ballast.

The slope of the roadbed depends upon the char-
acter of the subsoil and varies between a level surface
and a slope of 12 to 1. An average slope would be
about 24 to 1, or 5 inches on a 20-foot roadbed. On a
substantial firm sub-soil a slope to the roadbed is not
deemed necessary to provide drainage, but very often
a rise of 1 or 2 inches is given on an 18 to 20-foot
roadway.

The slope of the ballast depends upon the material.
With crushed rock ballast or slag it is customary to
give a slope of 1.5 to 1, but there are cases where the
slope is less than 1.5 to 1, and then again where it is
as high as 2 to 1. With other materials the slope of
ballast increases to 3 to 1, wluch slope is recommended
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The practice of sodding the roadbed up to the foot
of ballast is becoming more general. The sod pro-
tects the subgrade and maintains the section against
washouts. If sod were not used it would frequently
be necessary to provide a heavy material to prevent
the wearing away of the subgrade.

The distance between centers of double track is
usually 13 feet. There are a few roads on which this
distance exceeds 13 feet and very few on which it is less.

Drainage of the roadbed may be provided for with
ditches and drains. The dimensions of ditch depend
upon such conditions as climate, rainfall and extent of
drainage area that must be handled. Where the water
to be disposed of is very heavy, ditches are supple-
mented by drains. In cold climates the heaving of
track is avoided to some extent by careful drainage,
and at the same time the use of shims may be aban-
doned. 3

Various opinions are advanced as to the best prac-
tice in the use of drains. Certain points in reference
thereto are mentioned here. In the first place it is
necessary to provide a good foundation for the tiling
in order that it may not shift position, become clogged
and therefore be of small value. The depth should be
such that the subgrade will be thoroughly drained
and therefore a depth of 2 or 3 feet below surface of
subgrade should prove efficient. Drains are located
beneath the center of ditch in a trench and covered
completely with cinders. On double-track, cross-
drains are used in cuts and these are placed on a slope
at the surface of roadbed to carry the water to ditches
or to drains parallel with the track.

9



Standard Roadway Sections
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Fill - Broken Stome, Clean bravel, Cinders or Burnt Clay Ballast - Cut
Atchison, Toveka & Santa Fe Track Section.

AtcHuisoN, TorEkA & SANTE FE RatiLway.—This road
has four track sections both for broken stone, clean gravel,
cinders or burnt clay ballast, and for cementing gravel
ballast, besides section for earth or material that will
not drain and desert section. The roadbed has the
same width for all ballast sections, but the depth of
ballast decreases from 12 inches to 6 inches and the
distance from tie to foot of ballast decreases from
4 feet to 2 feet 10 inches with the kind of ballast
indicated in drawing, and from 4 feet 4 inches to 2
feet with cementing gravel ballast. Where the fill is
over 10 feet in height the width of roadbed is 20 feet
instead of 18 feet.

The slope of roadbed is the same for all sections,
but the slope of ballast is not the same for cementing
gravel as for the kind of ballast shown in section. The
slope for cementing gravel has a 2 to 1 ratio from
foot of ballast to a point 1 foot 4 inches from end of
tie where the slope changes, the ballast becoming level
with upper face of tie at a point 1 foot 9 inches from
center of roadbed and being 3 inches from upper face
of tie at end of tie.

With the 6x8-inch by 8-foot ties which are used
3,400 cubic yards of ballast per mile are required in
the section, illustrated herewith. The variation in
cubic yards of ballast per mile for the several track
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sections with broken stone, clean gravel cinders or
burnt clay ballast is between 3,400 and 1,940 cubic
vards per mile, and with the cementing gravel ballast
between 3,470 and 1,880 cubic yards per mile.
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Fill - Stene and Hard Slag Ballast - Cut

Baltimore & Ohio Track Section.

Bartimore & Onio RaiLroaD.—There are three classes
of track sections, A, B and C, both for stone or hard
slag ballast and for gravel, cinder or granulated slag
ballast. The width of roadbed on fills varies from
20 to 16 feet for the three classes, with 6 feet addi-
tional width in cuts, while the depth of ballast de-
creases from 12 to 6 inches. The distance from foot
of ballast to end of tie varies between 3 feet 174 inches
(class A) and 2 feet 9 inches (class C) with stone and
hard slag ballast and between 3 feet 9 inches and 2
feet 114 inches with gravel, cinder or granulated slag
ballast.

With the latter kind of ballast.the slope is made on
practically a straight line from inside of rail to foot
of ballast in cases where the ballast is very dirty or
cements badly so that it does not drain properly.

Slopes of cuts are made generally as follows: Solid
rock, 14 to 1; loose rock, ¥4 to 1, and earth, 1 to 1
and 115 to 1. All earth slopes, cuts and fills are made
11 to 1, except where it is advisable to alter to suit
the character of material.

11



On curves the depth of ballast is maintained at 12
inches under lower rail for class A. On double track
the distance between centers of track is 13 feet and
width of roadbed is 33 feet on fills.
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Fill = Broken Stane or Furnace S/ﬂ! -Car

Central Railroad Of New Jersey Track Section.

CENTRAL Ra1LrRoAD OF NEW JERSEY.—DBesides the sec-
tion, shown herewith, for broken stone or furnace slag,
there is one for engine ashes. The width of roadbed

-and depth of ballast is the same for both kinds of bal-

. last. With the ballast of engine ashes the distance
from end of tie to foot of ballast is 4 feet, the ballast
being 1 inch from upper face of tie throughout length
of tie and in cuts the roadbed slope is 10 to 1 from
point beneath tie to bottom of ditch, 1 foot beyond
foot of ballast.

The slope of embankments is 174 to 1 and of cuts
is as follows: Solid rock, 14 to 1; broken stratified
rock, % to 1; stiff earth, 1 to 1, and loose earth, 1%
to 1. In wet cuts the width of roadbed is made 26 feet
and 2 feet of berme is maintained on the subgrade,
the depth of ditch being 9 inches or more.

The minimum depth of ballast allowable under the
ties is 4 inches, the standard being 8 inches. On
curves the subgrade must slope so as to maintain
these depths beneath lower rail. The width of road-
bed for double track is 31 feet 6 inches on fills and
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33 feet in cuts, these widths being the same for tracks
on 12 or 13-foot centers. When such changes or re-
pairs are in progress that admit of work being done
at least cost, tracks are spread to 13 feet centers. In
new construction engine ashes are used for ballast on
all fills until they are thoroughly settled.
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Broken Stone, Furnace .f/a’ and Crashed Beulders -

Chicago & Alton Track Section.

CHuicaco & ArtoN RaiLway.—The standard main
track section with ballast of broken stone, furnace slag
or crushed boulders is shown herewith. With gravel
ballast the main track section is similar to the above
with the exception of bhallast slope. Gravel ballast is.
sloped from center of roadbed on a curve and is level
with bottom of tie at the end of tie.

IFor double main track, the width of roadbed is 31
feet, the distance between centers of track being 13
feet. Between tracks large boulders are used instead
of broken stone, etc., where the ballast is level with
upper face of tie.

For side track, engine cinder ballast is used and its
section is similar to that for broken stone ballast.

27 + F gy e T 3
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Clean Brofen Stene Ballost
Chicago, Burlingon & Quincy Track Section.
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Cuicaco, BURLINGTON & Quincy RaiLway.—For the
standard track section with stone ballast, 2,146 cubic
vards of ballast are required on a basis of 3,100 ties,
6x8 inches by 8 feet, per mile.

With burned clay or clean fair-sized gravel, the
depth of ballast and width of roadbed is the same as
for stone ballast. The ballast has a slope of 114 to 1
from a point 10 inches from tie to foot of ballast, which
is 2 feet 7 inches from end of tie. 2,273 cubic yards
per mile. Sod line is 7 feet 10 inches from center of
track.

The slope of embankment in good earth is 1% to 1
and in clear sand or sliding earth the slope is less,
some sands requiring a 2 to 1 slope. In cuts, the
earth slope is 1% to 1 and the rock slope is 14 to 1.

The width of roadbed on fills is maintained at 17
feet, new banks being constructed wider where it is
necessary to insure 17 feet after settlement. Ditches
are made approximately as indicated, the outline being
as section scraper leaves it. Six-inch tile is located
about 4 feet below subgrade.

For sidings and unimportant lines where no ballast
and track is surfaced with material from side, the
roadbed is 14 feet wide on fills and 20 feet in cuts.
‘When earth is used, it is just level with bottom of tie
at end of tie so as to drain well. The tie is lifted just
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Rock Ballase
Chicago & Northwestern Track Section,
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enough to bring track to surface and tamp. The
clearance between rail and earth is 2 inches.

Cuicaco & NorTHWESTERN RaiLway.—The standard
track section for rock ballast is shown herewith. With
gravel ballast the track section varies from the above
only in the ballast section, which has a slope from -
center of roadbed that gives 1 inch clearance under
rail and 4 inches below upper face of tie at end of tie
and which is 1% to 1 from a point 1 foot 6 inches
from tie to foot of ballast. At the center of roadbed, the
gravel ballast is therefore about 3 inches above tie.

The double track sections are similar to single track,
the distance between center of track being 13 feet.
The width of roadbed is therefore 33 feet on fills and
39 feet in cuts.

F=—31F 24 i + —T—z‘u" cales &
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Broken Stone - Slag - Gravel - Disintegrared Granite - Crnders.

Chicago, Rock Island & Pacific Track Section.

Cnicaco, Rock IsLanp & Paciric RaiLwAy.—There
are three classes of track sections, designated by A, B,
and C, with widths of roadbed 20, 18 and 16 feet re-
spectively. Under classes A and B, sections are given
for broken stone, slag, gravel, disintegrated granite and
cinders, for chats and sand and for earth. Under class
C, sections for chats and sand are not included. For
cach kind of ballast the sections under each class are
given for 6, 7, 8, 9 and 10 inches of ballast under tie.

The section, shown herewith, requires 2,495 cubic
vards of ballast per mile, the estimate of quantity being
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based on 3,200 ties, 6x8 inches by 8 feet, per mile. The
cross-section of ballast does not vary with width of road-
bed, but only with depth of ballast. The cubic yards of
ballast per mile, which are required for the sections of
broken stone, slag, etc., vary between 2,495 and 1,644
cubic yards with ballast depths of 10 to 6 inches respec-
tively. For chats and sand the variation is between 2,938
and 1,988 cubic yards with ballast depths of 10 to 6 inches
respectively.

For double track, cubic yards of ballast per mile for
broken stone, slag, etc., vary between 35,347 and 3,645
cubic yards under same conditions and for chats and sand
between 5,852 and 4,055 cubic yards.

The section and area of ditch are governed by local
conditions. The distance between centers of track is 13
feet.
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Seone Lallast
Chicago, St. Paul, Minneapolis & Omaha Track Section.

Cuicaco, St. Paurn, MiNNEAPOLIS & OMAHA RAIL-
way.—It will be noted in the drawing that the depth of
ballast under center of ties is 2 inches less in cuts and
that the subgrade has a slope of 2 inches in 7 feet.

With gravel, cinders or very coarse sand ballast, the
width of roadbed and depth of ballast is the same as for
stone ballast. The distance from end of tie to foot of
ballast on fills is 4 feet and in cuts 3 feet. The ballast
slopes so as to give about an inch clearance under rail
and from a point 2 feet from foot has a slope of 15 to 1.
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With ties laid on earth, the width of roadbed on fills
is 14 feet and in cuts is 24 feet.
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Leose Gravel Ashes or Conder Baflast
Cincinnati, Hamilton & Dayton Track Section.

CixciNnNaTI, HamiLton & DayroNn Rainway.—The
standard track section for cementing gravel ballast is
similar to the section for loose gravel, ashes or cinder
ballast with the exception of ballast slope which in the
case of cementing gravel is on a straight line from a
point at end of tie and 4 inches below upper face of tie
to foot of ballast 3 feet 1014 inches from end of tie.
The ties are 6x8 inches by 8 feet. The slope of sub-
grade is 2 inches in one-half the width of roadbed. It
will be noted in the above drawing that 6 inches of sod
are used on subgrade for embankments, but that there
is no berme on subgrade for cuts. Below center of
ditches 6-inch tile is placed 6 inches below surface of
ditch or 14 inches below subgrade.

This section was adopted as a standard for the reason
that it was adapted to the roadbed generally existing on
its line, =
64 3-
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Delaware & Hudsoﬁ Track Section.
DeLaware & Hubson CompaNy.—It will be noted
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that the depth of ballast is 12 inches below center of tie
and the slope of subgrade is 6 inches in one-half the
width of roadbed. The slope of cut or embankments is
1% to 1.

On double-track roadbed the ballast at center of road-
bed is 18 inches in depth and the slope of subgrade is 6
inches in 16 feet (one-half width of double-track road-
bed). The depth of ballast under center of tie is there-
fore about 14 inches for double-track. The distance be-
tween centers of track is 12 feet.

Cut = Grave! Ballast —Fill
Denver & Rio Grande Track Section.

DENVER & R10 GRANDE RAILROAD.—The width of road-
bed is the same for the four standard roadbed sections
with gravel ballast. The depth of ballast decreases from
12 to 6 inches and the distance from end of tie to foot
of ballast decreases from 4 feet 2 inches to 3 feet 2
inches. The ties are 7 inches in depth.

The cubic yards of ballast per mile for 6, 8, 10 and
12 inches of ballast under the tie is 2,070, 2,550, 3,050

Roc k- 5/.,; 4/
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and 3,570 for single track and 4,340, 5,305, 6,295, and
7,305 for double track.

Erie RaiLroap.—With rock and gravel ballast, for
which track sections are shown herewith, it will be noted
that the depth of ballast under center of tie is 11 inches
and .the subgrade has a slope of 4 inches in one-half
width of roadbed. The depth of tie is 7 inches. The
ballast area with rock ballast is 17.36 square feet and
with gravel 19.64 square feet; the cubic yards of ballast
per mile with rock is 3,152 and with gravel 3,596.

The slope of embankments is made 1% to 1, and of
cuts is made for rock 4 to 1 least and 174 to 1 for earth.
Under rails there is a clearance of 1 inch between bal-
last and rail to allow for unbroken electric track circuit.
Drain tile is used, where it is deemed necessary, and is
laid on 1x6-inch plank 3 feet below bottom of ditch at
center, being given a fall of at least 3 inches in 100 feet.

On single track curves the depth of ballast under lower
rail is 12 inches, the ballast area for rock varies between
17.36 and 22.68 square feet and for gravel between 19.64
and 24.96 square feet, and the cubic yards of ballast per
mile for rock varies between 3,152 and 4,192 and for
gravel between 3,596 and 4,636. The greatest super-
elevation figured on is 8 inches, and a special order is
required for more than 6 inches superelevation.

For double track the subgrade has a slope of 6 inches
in 20 feet (one-half width of roadbed), and the depth of
ballast under inner rail is 12 inches. The distance be-
tween center of track is 13 feet. On tangent double
track, the rock ballast area in square feet and cubic yards
of rock ballast per mile are 37.5 and 7,092 respectively,
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and the gravel ballast area in square feet and cubic yards
of gravel ballast per mile are 39.78 and 7,536 respec-
tively.

On double track curve the rock ballast area in square
feet and cubic yards of rock ballast per mile vary from
37.5 to 45.97 and from 7,092 to 8,747 respectively, and
the gravel ballast area in square feet and cubic yards of
gravel ballast per mile vary from 39.78 to 48.25 and
from 7,536 to 9,191 respectively. The inside rails on
curves are on same level plane.

s—n'—r 270 L.{ 3 7 4" 1 2707 6"
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Brofen Stene or Siag ballase
Grand Rapids & Indiana Track Section,

GrAND Raprips & Inprana RaiLway.—The width of
standard roadbed for gravel or cinder ballast is the same
as for slag or broken stone ballast, shown herewith. With
the gravel or engine cinder ballast the depth of ballast
under tie is 8 inches and the distance from end of tie to
foot of ballast is 3 feet 4 inches, allowing 18 inches sod.
The slope of the latter ballast is on a curve of 25.18 foot
radius from center of tie to foot of ballast. The depth
of tie is 6 inches.

The slope of embankments and dry cuts is made 1%
to 1. For wet cuts, a ditch of variable width is used.
the bottom of ditch being 12 inches below subgrade.
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Great Northern Track Section.

20



GREAT NORTHERN RaiLway.—The standard roadbed
section for single track with gravel ballast is shown
on opposite page. The depth of tie is 7 inches. Where
a surplus of ballast is distributed the slope of 115 to 1
is maintained approximately and the shoulder at top is
increased from 6 inches, thus decreasing width of berme
on sub-grade.

The distance between centers of track is 15 feet. The
depth of gravel between track is 10 inches, but where a
passing track is lower than the main track, the gravel
between tracks is kept level with bottom of tie of passing
track.

G .
Slope 4/ 5 i
4 - = J
Fill~ Sherman Gravel, Burnt Clay ar Crnder Ballast - Cur

Harriman Lines Track Section.
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HarriMaN LiNes.——The standard track sections are
common to all Harriman lines, which include among
others the Oregon Railroad & Navigation Company lines,
the Oregon Short Line, the Southern Pacific System and
the Union Pacific Railway.

The standard track section with Sherman gravel, burnt
clay or cinder ballast is shown above. The ties are 7x9
inches by 8 feet. The subgrade has a slope of 114 inches
in one-half width of roadbed. The slope for embank-
ments or cut is 174 to 1 with the exception of rock cuts,
where slope is 74 to 1 and the ditch is 18 inches wide
at subgrade, 12 inches deep and 12 inches wide at bot-
tom. The width of shoulder and roadbed may be in-
creased up to 12 inches to suit variations in quality of
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gravel. With this ballast section, 2,573 cubic yards of
ballast are required per mile.

The track section with broken stone or slag ballast dif-
fers in that the distance from end of tie to foot of ballast
is ® feet 6 inches, giving a width of roadbed on fills of
16 feet and in cuts of 21 feet. The ballast per mile re-
quired is 2,449 cubic yards.

Where ties are placed on earth, the width of roadbed
on fills is 17 feet 6 inches and in cuts is 21 feet. Where
the ties are placed on sand or other permeable material
through which water drains quickly, the width of roadbed
on fills is 17 feet 6 inches and in cuts is 19 feet 1014
inches. The latter section -is used for particular locali-
ties in arid regions only when properly authorized.

The double track sections have detail dimensions com-
mon with single track. The distance between track cen-
ters is 13 feet and the subgrade slopes from center of
roadbed, having the same fall as single track. On ac-
count of subgrade slope the depth of ballast under tie on
the inside is slightly less than 8 inches. For the section
with gravel, burnt clay or cinder ballast, 5,130 cubic
yards of ballast are required per mile and for the section
with Sherman gravel, broken stone or slag ballast 5,000
cubic yards are required.

Irrinors CENTRAL RAILRoOAD.—The use of one of the
several classes of roadbed, A, B, or C, depends upon the
importance of the section of line with regard to speed,
weight and frequency of traffic. The sections of class A
are used on the important main lines, the through lines
for passenger and heavy freight service. Those of class
B, are used on main lines also, but lines which are of
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lesser importance. Class C sections are used only on
branch lines of the road.

The variation in the different classes is in the width of
roadbed and depth of ballast. Class A section has a 20-
foot width of roadbed, class B has an 18-foot and class
C has a 16-foot. There is a depth of ballast of 12 inches
for class A, 10 inches for class B, and 8 inches for
class C. 2

Different sizes of ties are used on several sections of
the road. The standard tie for new lines is the 6x8-
inch by 8-foot. The 7x9-inch by 85-foot tie is used on
a section of line upon which the tie was already laid at
the time of purchase by the I. C. R. R. The 7x9-inch
by 9-foot tie is a cypress cross-tie which is used in the
states of Louisiana and Mississippi, the southern ex-
tremity of the road.

The ballast to be used, depends upon the location of
the section of the road with respect to the source of sup-
ply. Rock ballast, cementing gravel ballast and loose
gravel and cinder ballast are the kinds which are used,
depending upon the importance of the line. The cement-
ing gravel ballast is a mixture of gravel and clay, which
gives a compact roadbed.
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Kansas City, Mexico & Orient Track Section.

Kansas City, Mexico & ORIENT RAILWAY OF TEXAS.
—The standard track sections for earth embankment and
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cut are shown in the drawing on page 23. At the foot
of embankment the berme is 10 feet wide.

In rock cuts the width of roadbed at subgrade is 20
feet, crushed rock being used to a depth of 12 inches be-
low subgrade. The width of ditch at subgrade is 3 feet
and at bottom is 1 foot 1% inches, the hottom being 1
foot 6 inches below subgrade. The side slope of cut is

1% to 1.
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Single Track Carve
Lehigh Valley Track Section.

LenicH VALLEY RaiLroap.—The track sections for
the several kinds of ballast are the same with the excep-
tion of ballast slopes. For broken stone or good furnace
slag ballast and for good, clean gravel or good cinder
ballast the slopes are shown in the accompanying draw-
ing. With poor gravel or clay, the ballast slopes from
center of roadbed to a point a few inches beyond rail so
as to give 1 inch clearance between rail and ballast and
then on a straight line to foot of ballast 3 feet beyond
end of tie. The subgrade has a slope of 5 inches in 9
feet 6 inches in all cases.

On single track curves the depth of ballast is shown
in the above drawing for a superelevation of 5 inches,
the distance from center of roadbed to foot of ballast be-
ing 6 feet 6 inches as on tangent single track.

~
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The distance between centers of track is 13 feet. The
slope of subgrade from center of double track roadbed is

5 inches in 16 feet.

Y345
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Cravel Ballase

New York Central & Hudson River Track Section.

New York CeENTRAL & HupsoN RivER RAILROAD.—
In the accompanying drawing, the standard track section
for gravel ballast and four tracks is shown. The depth
of ballast under center of tie from upper face of tie is
about 15 inches for the inner tracks and 16 inches for
the outer tracks.

In wet cuts, farm tile, 6 or 8 inches, is used and pro-
tected by sod covering. In soft material the tile is laid
in troughs, 5 feet below subgrade. The ditch is filled
with clean gravel in the immediate vicinity of the tile
and with porous material above the gravel. The ditch
opposite drain boxes is also filled with cobbles.

The box drains are made 6x6 inches of 2-inch planks
and are placed 400 to 500 feet apart for draining de-
pressions between tracks ballasted with gravel. The
drains are placed deep enough to permit tamping and
have an inclination of 1-inch per foot each way from
center line of roadbed. The box drains are placed be-
‘tween ties under three of the tracks, one of the inner
and two of the outer. Cobbles are used at drain open-
ings and cover an area of 2 feet 6 inches by 3 feet.
These box drains are of creosoted timber.

When the cuts are unusually wet, drains are also placed
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between track. When drains are unusually long, the
diameter is increased near outlet.

The distance between centers of track is made 13 feet
wherever possible, but in no case less than 12 feet. The
distance from center of main track to center of adjacent
siding is 13 feet.

Stone Balast

Penn. Lines, W. of P. Track Section.

PenNsyLvaNIA LiNEs WEST oF P1TTsBURG.—There are
two classes of track which differ mainly in depth of bal-
last and width of roadbed. The section for class A
track with rock ballast is shown above, but a proposed
revision to change slope of ballast to 174 to 1 is not in-
dicated. Ties are 7x8 inches by 8 feet 6 inches.

On class A track with gravel or engine cinder ballast,
the depth of ballast and width of roadbed are the same
as with rock ballast, but the slope of ballast is from
upper face of tie, about 14 inches from center to foot of
ballast, 4 feet 3 inches from end of tie, on a curve of
R2.59 foot radius. The berme of width 12 inches is cov-
ered with sod.

On class B track with gravel or engine cinder ballast
the depth of ballast is 8 inches, the width of roadbed is-
17 feet and the distance from end of tie to foot of bal-
last is 3 feet 3 inches, but the slope is same as for gravel
ballast on class A track.

The size of ditch is governed by local conditions de-
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pending on quantity of water and drainage. The slope
of embankment or cut is made 1% to 1.

The distance between centers of track is 13 feet and
the ballast between ties is level with upper face of tie.
The inside rails on curves are on same elevation.

i o = < D dmi i waiy s

Ly 2 7
: 3 2’ 1
Roadbed - Marn Line

Pere Marquette Track Section,

Prre MARQUETTE RA1LrRoAD.—The standard track sec-
tions are divided into three classes, for main line, less im-
portant main line and branches. The width of roadbed
decreases for the several classes from 18 to 14 feet on
fills and the depth of ballast from 12 to 6 inches. If
fills are over 8 feet, the width of roadbed is increased 2
feet for each class and it may also be increased on ac-
count of material or to provide necessary drainage. The
width of roadbed in cuts is 6 feet greater than on fills.
The depths of ballast given above are for sand subsoil
and are decreased 114 inches at center of roadbed, if’
subsoil is clay or loam. The distance from end of tie to
foot of ballast decreases from 4 feet to 2 feet 4 inches.

On double track the roadbed is 32 feet wide on fills,
with a distance of 14 feet between centers of track. The
subgrade is level with sand subsoil and has a slope of
1% inches in 16 feet with clay or loam subsoil. The
width of roadbed is 2 feet greater on fills over 8 feet.

27



PuiLApeLPHIA & READING RAILWAY.—See description
of roadway for Central Railroad of New Jersey, which

1s the same.
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St. Louis Southwestern Track Section.

St. Louls SouTHWESTERN RaiLway.—The width of
roadbed and depth of ballast are the same for all track
sections, three of which are shown in the above draw-
ing. The track section with cinder or fine gravel ballast
is same as that for broken stone ballast, with several ex-
ceptions outlined as follows: The width of ballast shoul-
der is 6 inches instead of 9 inches; the width of berme
on fills is 2 feet 3 inches instead of 2 feet, and the width
of ditch is 3 feet 9 inches instead of 3 feet 6 inches.
In the track section for ties laid on earth, the earth rises
above tie between rails. It will be noted that the slope
of subgrade is 1 inch in 12 inches for all sections.

WasasH RArLroaD.—There are two classes of track of
which class A is shown herewith. On class B track the
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width of roadbed on fills is 16 feet and in cuts is 24
feet, with ditch 4 feet in width; the depth of ballast is 8
inches under tie and distance from end of tie to foot of
ballast is 3 feet.

e

Fill Cat
Wabash Track Section,

The distance between centers of track is 13 feet and
the ballast between ties is maintained at level of tie.

The quantities of ballast per lineal foot of track are
as follows: Class A, single track, 0.70 cubic yards; class
B, single track, 0.48 cubic yards; class A, double track,
1.37 cubic inches, and class B, double track, 0.98 cubic:
inches.



Standard Roadway Dimensions

The accompanying tables, giving certain dimensions
of standard track sections, are for three classes of
track, A, B and C, which are subdivided as follows:
Class A:

(1) Important Main Line.

(2) Crushed Rock and Slag.

(3) Gravel, Cinders, Chats, etc.
Class B:

(1) Less Important Main Line.

(2) Crushed Rock and Slag.

(3) Gravel, Cinders, Chats, etc.

(4) Cementing Gravel and Chert.
Class C:

(1) Branch Lines.

(2) Gravel, Cinders, Chats, etc.

(38) Cementing Gravel and Chert.

(4) Poor Gravel, Sand, Clay, etc.

It will be understood that all the track sections are
not included in the following tables. Only the sec-
tions which indicate best the practice of the railroad
were given. The division and subdivision was made
to agree with the above form where it was possible,
but in some cases it was effected at the discretion of
the writer.
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TABLE I—CLASS A,
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TABLE II—CLASS B.
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AMERICAN RAILWAY ENGINEERING AND MAINTE-
NANCE OF WAY ASSOCIATION BALLAST
SECTIONS.

The following ballast sections illustrate good practice
as suggested by the American Railway Englneermg and
Maintenance of Way Association :

“The sections for Class A track are intended to show
minimum depth under ties and are recommended for
use only on the firmest, most substantial and well-drained
sub-grades.

“The sodding of the roadbed shoulder next to ditch
and of the slopes of the ditch are recommended.”

Crushed Rock and Slag—Class A,

A
g o Tyt
stop® . wl

10P*

'
AW

Crushed Rock and Slag—Class A.

%/ Rad#0”
s

Gravel, Cmders, Chats, etc.—Class A.

Gravel, cinders, Chats, etc.—Class A.
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1w

Crushed Rock and Slag, Class B.

Note. The slag which should be dressed to section shown for
crushed rock and slag, is broken slag, similar in its character to
crushed rock, granulated slag should be dressed to section shown
for gravel, cinders, chats, etc.

Cementing Gravel and Cheat—Class B.

73 Slope 13 to the foot.
3, Slope 3101
Slope S to

cemeriting Gravel and Cheat—Class C.
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CHAPTER H.
Ties

N this edition we do not attempt to illustrate ties, such
I as metal and concrete, for the reason that they are
still in the experimental stage in so far as the adoption
of standards. The information on standard specifica-
tions is given by the American Railway Engineering
and Maintenance of Way Association as follows:

RECOMMENDED STANDARD SPECIFICATIONS.*

1. The following woods may be used for tie timber
without any preservative treatment:

White Oak family.

Long-leaf strict heart yellow pine.

Cypress, excepting the white cypress.

Redwood.

White Cedar.

Chestnut.

Catalpa,

Locust, except the honey locust.

Walnut.

Black Cherry.

ey ko
*From the proceedings of the American Railway Engineer-
ing and Maintenance Association,

35



2. The following woods shall preferably not be used
for tie timber without a preservative treatment approved
by the purchaser:

Red Oak family.

Beech.

Elm.

Maple.

Gum.

Loblolly, short-leaf, lodgepole, Western yellow pine,
Norway, North Carolina pine and other sap pines.

Red fir.

Spruce,.

Hemlock.

Tamarack.

3. All ties shall be well and smoothly hewed or sawed
out of straight, growing timber of specified dimensions
and out of wind, sawed ends, with straight and parallel
faces, the minimum width of either face to be not less
than that given in the table of dimensions. All ties shall
have bark entirely removed before being delivered on the
company’s ground. Ties shall be free from splits, shakes,
loose or decayed knots, or any other imperfections which
may impair their strength or durability.

4. Except in pole ties with rounded sides, or in half-
round ties, none shall be less than eight (8) in. width of
face, and in no tie shall the thickness be less than six (6)
in. A variation in size will be permitted of one-half
(%) in. over in thickness, two (2) in. over in width
and one (1) in. over in length.

\
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5. In pole ties with rounded sides and half-round
ties, the width of face may be less than that given in the
table of dimensions, but the least area of cross-section
shall be not less than the area corresponding to the tabu-
lar dimensions, and in no case shall the width of face be
less than six (6) in.

TABLE OF DIMENSIONS.

Thickness by
Width of Face. Length.

Class. Inches. Feet. Feet. Feet.
A 7 x 10 8 814 9
B 7Tx 9 8 81, 9
C 7Tx 8 8 814 9
D 6x 9 $ 814 9
E 6 x 8 8 814 9
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CHAPTER III
Rail
HE question of rail standards is now under con-
T sideration by a conmnittee of the American Railway
Engineering and Maintenance of Way Association, which
reported in March, 1910, on rail sections as follows:

“Owing to the conditions existing in 1908 very little
rail was laid, and practically none of the A. R. A. sections
in such manner as to give the needed information. This
year several roads have laid A. R. A. sections of rail.
These rails have been in the track so short a time that
we are not justified in drawing any conclusions as to
which of the A. R. A. types is the better, or if either is
better than the A. S. C. E. sections.

“The statistics for rail failures given in Bulletin No.
116 show that the difference in section can be entirely
annihilated by difference in chemical composition and by
the treatment in furnace and mill.

“The results so far obtained from the heavy base A. R.
A. sections are disappointing, as we have received from
the mills some rail of the new section which was as bad
as we received with the old A. S. C. E. section.
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“The tests to be inaugurated by the committee, com-
bined with the results of the tests at Watertown and

the performance of the rail in the track, will give us
valuable data to aid us in coming to a final conclusion.

“The small demand, as indicated by mill sales data,
and the slight possible variation in section of rail below
75 lbs, weight per yard makes inadvisable the considera-
tion of new sections for this light-weight rail.

“No recommendation as to sections of 75 lbs. and over
is made at this time because of the lack of undisputed
data upon which to base such design, the service value
of the rail unquestionably being dependent upon chem-
ical composition, furnace practice and mill practice, as
well as upon the detail differences of dimensions, and the
exact effect of each of these various factors is largely in
doubt.”

A. R. A. RAIL SECTIONS.

The following information was published in the Janu-
ary, 1908, issue of Railway Engineering and Maintenance
of Way: -

The rail sections, here illustrated, were recommended
by the committee of the American Railway Association
on “Standard Rail and Wheel Sections.” The illustra-
tions cover the two types of 80, 90 and 100-pound rails.

The principles involved in the design were agreed upon
by the sub-committee. These principles are outlined as
follows: First, the distribution of metal between head
and base should be such as to insure the best control of
temperature in the manufacture of the rail; second, the
percentage of metal in the base should preferably be equal
to or slightly exceed that in the head and the thickness at
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extremities of flanges should be such as to permit the
entire section to be rolled at low temperature, reducing
internal stresses and extent of cold straightening to a
minimum and also making the texture of the section more
homogeneous ; third, the proportioning of the sections
should be such that they possess an amount of stiffness
and strength that will secure the best conditions of man-
ufacture and service, and fourth, certain limitations as to
dimensions of details are advisable.

The limitations of the dimensions of details are as fol-
lows:

1. The width of base to be 74 inch less than the
height.

2. The fishing angles to be not less than 13 degrees
and not greater than 15 degrees.

3. The thickness of the base to be greater than with
existing sections of corresponding weight.

4. The thickness of the web to be no less than in ex-
isting A. S. C. E. sections of corresponding weight.

5. A fixed percentage of distribution of metal in head,
web and base for the entire series of sections need not be
adhered to, but each section in a series can be considered
by itself.

6. The radii of the under corner of the head and top
and bottom corners of the base to be as small as practi-
cable with the colder conditions of rolling.

7. The radii of the fillets connecting the web with
head and base to be as great as possible for reinforce-
ment purposes, consistent with securing the necessary
area for bearing surface under the head for the top of
splice bar.
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8. The sides of the head should be vertical or near-
ly so.

9. The radii of the top corners of the head should
not be less than 34 inch.

The data for Series A rail sections is given with the
illustrations and that for Series B rail sections is as fol-
lows :

Calculated weight, pounds........ 80.7  90.5 100.5

Area of head, square inches...... 3.07  3.56  3.95
Ber . cen o tgtalis ' L= EAies=lE 38.8 40.1 40.2

Area of web, square inches........ 1.54 1.%0 1.89
IRert Gen o ToTal el SRt e £ 08 19958 05~ 19.2
Area of base, square inches....... 3.30 3.61 4.01
Perlcent ofitotal SR STy . 41.7 407 40.6

Total area, square inches......... RO =BIE T 29 .85
Mioment of "ITieriiaiSaperysestte § A5 251 323 41.3

Sectioh*modultus T headeiisassir e 9.38 11.45 13.70
Section modulus, base......... o 1 DT 2 R P
Ratio periphery to area, head....... 1.79  1.68 1.64
Ratio periphery to area, web....... 3.57 3.65 3.60
Ratio periphery to area, base....... 22 258 249
Ratio periphery to area, total....... 2.53 242 237

Each series included designs for 60 and 70-pound rails.
The sections provide for a larger proportion of metal in
the base than in the head. The Series A sections have
greater moments of inertia than those of Series B and
are also stiffer. In the design of the former the girder
function of the rail and its ability to distribute the load
over a number of supports was emphasized.
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CHAPTER IV.
Standard Rail Joints

The design of a rail joint, which is to fulfill the re-
quirements of service, is by no means an easy problem.
To produce at the joint the effect of a continuous rail
and to have the joint both durable and economical in first
cost as well as cost of installation, are a few conditions
upon which the design must depend. There are in use
today a large number of different designs, varying in
length, cross-section and spacing of bolts and these are
described briefly in the following paragraphs.

The angle bar is the most common design of joint.
s the accompanying illustrations several cross-sections

Section of C. R. R. of N. J. Rail Joint,
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©of angle bars in use on American railroads are shown.
The angle bars illustrated are not designed for the same
weight of rail, but the drawings indicate the variation in
section. It will be noted that there is in all cases a max-
imum bearing surface between bar and rail, allowance
being made, of course, for wear of the joints. The
amount of metal at the top is greater than that at the
middle and in some cases there is a marked difference.
‘The purpose is to strengthen the joint where the stresses
are excessive. The section is decreased near the middle,
affording a saving in metal.

The angle bar is also used in combination with a base
plate, extending the length of bar. This combination
affords a joint of greater strength because the base plate
gives a larger and better bearing surface to the rail.

Instead of the angle bar and base plate, the continu-
ous joints may be used. In a simple form it consists of
two pieces, combining the base plate with the angle bar

o5
_T
28~ - e

Sections of C. B, & Q. and C. R, R. of N. J. Rail Joints,
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and leaving a clearance of about 4 inch between the two
halves of the base plate. In another form, base plate is
made separate and bears at the sides upon short projec-
tions of the splice bar. The latter form is a patented
joint, termed the Wolhaupter.

Another form of joint in use is the reinforced joint
which consists of angle bars having deeper sections about
5 ins. on each side of the center line of joint. The pro-
jection extends down below the rail between the ties. It
serves to give additional strength and solidity at the
center of joint. Two designs of this form are the
Duquesne and 100 per cent splice bars, both of which are
used on the Pennsylvania Lines. The Bonzano joint is
similar to the above. In the latter the section of metal
is the same throughout, but the central section of he
flange is bent vertically downward between the ties.

—— — — —— —

_
i
Sections of B. & O. and C. St. P. M. & O. Rail Joints.
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whick: were adopted by the American Railway Engineer-
ing and Maintenance of Way Association, are as follows:

(1) It should connect the rails into uniform contin-
uous girder.

(2) 1t should be strong enough to resist deformation
or taking permanent set.

(3) It should prevent deflection or vertical movement
of the ends of the rails and permit movements lengthwise
for expansion.

(4) It should be as simple and of as few parts as
possible to be effective.

(5) Finally, its cost must not be prohibitive.

In the accompanying tables for 4 and 6-hole rail joints,
the length of joint, spacing of spike holes, spacing of
bolt holes and distance between rail ends are given.

Short rail joints are usually 24 or 26 ins. long and
have 4 bolt holes. As is shown by the table, there is not
much similarity in the spacing of bolt holes.

The long rail joints are from 28 to 40 ins. in length
and have 6 bolt holes. The spacing of bolt holes for
these joints also-varies greatly. The recommendation
for standard drilling of rails, adopted by the American
Railway Engineering and Maintenance of Way Associa-
tion, calls for a distance of 5 ins. between holes, but it is
shown that in only one case does the spacing conform
to this recommendation. :

Bavrtimore & OHIO RAILROAD.~—The 6-hole angle bars
for 85 and 100-1b. rails are 28 ins. long. The diameter
of holes is 1% ins. and the oblong holes are 1% ins.
wide. Round and oblong holes alternate. Diameter of
bolts is 1 in. The clearance between 60-ft. rails is 5-16
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in. and clearance between 33-ft. rails is 3-16 in. The
slots in angle bars are made 34 in. wide and just deep
cnough to bring the spike against the base of rail. The
4-hole angle bars for 85 and 100-1b. rails are 26 ins.
long. The oblong bolt holes are made 1 5-16 ins. wide.

CENTRAL RAILROAD OF NEW JERSEY. The 6-hole angle
bar for 85-1b. rail is 30 ins. long. The diameter of round
heles is 1 in., oblong holes being 1 5-16 ins. wide. Round
and oblong holes alternate. Bolts are 7% in. in diameter.
Spike holes are 34 in. wide.

The 6 hole angle bar for 90-lb. rail is 28 ins. long.
Round holes are 1 1-16 ins. in diameter and oblong holes
1 5-16 ins. wide. Bolts are 7§ in. in diameter.

CINCINNATI NORTHERN RAILROAD.—The 4-hole angle
bar for 70-Ib. rail is 24 ins. long. The round holes are
of 1 in. diameter and width of oblong holes is 114 ins.
Bolts are of 7z in. diameter. Spike holes are 11-16 in.
wide and 9% in. deep. Oblong and round bolt holes alter-
nate,

Cuicaco & ArtoN RaiLway.—The 6-hole angle bar
for 80-1b. rail is 29 ins. long. The diameter of round
bolt holes for inside angle bars is 1 in. and for outside
angle bars the width of oblong hole is 174 ins. Bolts
of 7% in. diameter are used. The spike holes are 13-16
in. wide and 34 in. deep. Weight per pair of angle bars
is 55.7 1bs. A standard 29-in. Weber joint is also used.

CHicaAGo & NORTHWESTERN RArLwav.—The 4-hole
joint for 90-1b. rail is 26 ins. long. Oblong bolt holes
are used, being 15-16x1 5-16 ins. The bolts are 13-16 in.
in diameter. Spike holes are 1 in. wide and 34 in. deep.

CHicaGo & WESTERN INDIANA RAILROAD.—The 6-hole
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Section of C. & N. W. Rail Joint.
angle bars for 80-1b. rail are 36 ins. long. The bolt
holes are 15-16x1%4 ins. Spike holes are 34 in. wide.
Bolts of 7% in. diameter are used.

CHIcaGo, Rock IsLanp & Paciric RaiLway.—The 4-
hole angle bar for 85-lb. rail is 26 ins. long. Round bolt
holes are 114 ins. diameter and elliptical holes are 11-16
high, 134 ins. wide. Round and elliptical holes alternate.
Spike holes are 34 in. wide and 13-16 in. deep. A base
plate is shown on the drawing.

This base plate is also used where it is necessary to
reinforce joints on lighter rail sections and the punch-
ing conforms with that of the angle bar used.

Cuicaco, St. Paur, MinNEAPoLIS & OMAHA RAIL-
wAyv.—The 4-hole angle bars for 80 and 90-lb. rail are
24 ins. long. Round bolt holes are of 1 in. diameter and
oblong holes are 1 5-16 ins. wide. Round and oblong holes
alternate. Bolts are of 7% in. diameter. Spike holes are
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34 in. wide and 13-16 in. deep. Base plates are shown
on the standard drawings.

DeLawaARe & Hupson ComraNy.—The 6-hole angle
bar for 90-1b. rail is 30 ins. long. Round bolt holes are
of 7 in. diameter and oblong holes are 74x11% ins. One
angle plate of a pair has round holes and the other oblong
holes. Spike holes are 34 in. wide and 34 in. deep.

DENVER & R10 GRANDE RAILrROAD.—The 4-hole angle
bar for 85-1b. rail is 26 ins. long.. Round bolt holes are
of 1-in. diameter and oblong holes 174 ins. wide. Round
and oblong holes alternate. Spike holes are 3% in. wide
and 25-32 in. deep. The weight of a pair of bars is
51.4 lbs. 3

Cuicaco, BUrRLINGTON & QuiNcy RaiLroap.—The 6-
hole angle bar for 100-lb. rail is 36 ins. long. Round
bolt holes are 11-16 ins. in diameter and oblong holes
are 15-16 ins. wide. Round and oblong holes alternate.
Spike holes are 34 ins. wide. Bolts of 1 in. diameter
are used.

The 6-hole angle bar for 85-lb. rail is 3514 ins. long.
Round bolt holes are 15-16 ins. in diameter and oblong
holes are 13-16 ins. wide. Round and oblong holes
alternate. Spike holes are 34 in. wide. Bolts of 74 in.
diameter are used. ‘

The 4-hole, 24-in. continuous joint for 90-lb. rail has
15-16 in. bolt holes and for 85-lb. rail it has 11-16 in.
bolt holes.

GranD Rarips & InDiaNA Ramway.— The 4-hole
angle bar for 85-lb. rail is 26 ins. long. Round bolt holes
are 114 ins. diameter and oblong holes are 134 ins. wide.
Inside angle bar has oblong holes and outside has round
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holes. Bolts are of 1-in. diameter. Spike holes are 11-16
in. wide and 34 in. deep.

GREAT NORTHERN RAILWAY.—The 4-hole angle bar
for 85-1b. rail is 24 ins. long. Round bolt holes are of
1-in. diameter and oblong holes 1 5-16 ins. wide. Round
and oblong holes alternate. Spike holes are 11-16 in.
wide and 9-16 in. deep. A Wohlhaupter rail joint is
also used.

HarrimMaAN Lings.—The 4-hole improved angle bar
for 90-1b. rail is 27 ins. long. Bolt holes are 1x174 ins.
Spike holes are 13-16 in. wide. Weight per pair is 67.32
Ibs. The 27-in. Continuous joints weigh 43.0 1bs. each.

IrLinois CENTRAL RAILRoaD.—The 6-hole angle bar
for 85-1b. rail is 40 ins. long. Round bolt holes are
15-32 ins. in diameter. Spike holes are 11-16 in. wide
and 74 in. deep. The weight per pair is 80 Ibs.

INTERCOLONIAL RArLway.—The 4-hole angle bar for
80-1b. rail is 24 ins. long. Oblong bolt holes are 15-16
x1% ins. Spike holes are 34 ins. wide and 27-32 in.
deep.

IgANSAS City, MExico & ORIENT RaiLwAY. — The 4-
hole angle bar for 70-1b. rail is 26 ins. long. Oblong
bolt holes are 74x11% ins. Bolts are of 34 in. diameter.
Spike holes are 34 in. wide and 5% in. deep. Weight of
angle bars per pair is 43.3 Ibs.

Lenica VALLEy RAiLroaD.—The 6-hole angle bar for
90-1b rail is 28 ins. long. Oblong bolt holes are 15-16x
13-16 ins. Spike holes are 34 in. wide and 34 in. deep.
The weight per pair of angle bars is 5975 lbs.

Mica1GAN CENTRAL RAILROAD.—The 4-hole angle bar
for 80-1b. rail is 25 ins. long. Round bolt holes are of
1-in. diameter and oblong holes are 114 ins. wide. Round
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and oblong holes alternate. Spike holes are % in. wide
and 34 in. deep.

The 6-hole angle bar for 100-lb. rail is 38 ins. long.
Round bolt holes are of 174-in. diameter and oblong holes
are 134 ins. wide. Round and oblong holes alternate.
Spike holes are 3g ins. wide and 13-16 in. deep.

Missourt Paciric RaiLway. — The 4shole angle bar
for 85-lb. rail is 26 ins. long. Round bolt holes are of
1 1-16-ins. diameter and oblong holes are 1 7-16 ins. wide.
Round and oblong holes alternate. Bolts are of 1-in.
diameter. Spike holes are 11-16 in. wide and 25-32 in.
deep.

NEw York CENTRAL & HupsoN RIVER RAILROAD.—
The 6-hole angle bar for 80-lb. rail is 36 ins. long. Round
bolt holes are 1-in. diameter and square holes measure
15-16 in. Round and square holes alternate. Spike holes
are 11-16 in. wide and 9-16 in. deep. Weight of angle
bars per pair is 64.5 lbs.

The 6-hole angle bar for 100-l1b. rail is 36 ins. long.
Round bolt holes are 1-in. diameter and square holes
measure 11-16 ins. Weight of angle bars per pair is
80 Ibs.

New York, NEw HAVEN & HARTFORD RAILROAD.—
The 4-hole angle bar for 100-1b. rail is 24 ins. long.
Round bolt holes are 1-in. diameter and oblong holes are
13-32 ins. wide. Round and oblong holes alternate. The
four spike slots are 34 in. wide and 15-16 in. deep.

PexxsyLvania LiNnes WEST oF PiTTsBURGH. — The
6-hole angle bar for 100-lb. rail are 33 ins. long. Round
bolt holes are 11-16 ins. in diameter and oblong bolt
holes are 11-16x13% ins. Spike holes are 11-16 in. wide
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[6) b o Q
Diagram No. 1.

and 34 in. deep. Among the standard rail joints are the

Duquesne splice bar, 100 per cent splice bar and Bon-

zano splice bar. This refers to angle bars for A. S. C.

E. section rail.

The 6-hole angle bars for P. S. section rail are 30 ins.
long. Spike holes are 174 in. deep, but otherwise same
as for A. S. C. E. section rail.

PERE MARQUETTE RAILROAD.—The 4-hole angle bar
for 85-lb. rail is 23 ins. long. Round bolt holes are 114
ins. in diameter and oblong holes are 134 ins. wide.
Round and oblong holes alternate. Spike holes are 3%
in. wide and 25-32 in. deep.

PricapeLpHIiA & READING RAiLwAv.—The 6-hole
angle bar for 90-1b. rail is 28 ins. long. Round bolt
holes are 31-32 in. in diameter and oblong holes are
31-32x1 5-16 ins. Round and oblong holes alternate.
Spike holes are 34 in. wide and 1 in. deep.

WagsasH RA1LrRoaD.—The 4-hole angle bar for 80-Ib.
rail is 24 ins. long. Round bolt holes are 1 in. in diam-
eter and oblong holes are 124 ‘ins. wide. Round and
oblong holes alternate. Spike holes are 11-16 in. wide.
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Diagram No. 2.
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Specifications for Standard Rail Joints

TABLE NO. 1—FOUR-HOLE ANGLE BARS.

b c da e £
4 2 5 5 6
5 17 3 6 [
5% 3% 41 5 4%
513 275 4 6 6
214 6 318 6 6%
g et 6 6
51 1¥ 41-32 6 518
5% 2/ 33 6 615
3% 2 415 5 5
6% 3% 514 51% 51
433 " ety 6 6
5% 1% 51 5% 4%
47 er ToRas ASBaR L ¢ 6
4 2 5% 51 6
4% 13 2% 7 5
545 113 3 6 [
5 1% 3 5 @ 8
6% 2% 4 5 5

NOTE—See Diagram No. 1 for Interpretation of Letters.

Ralilroad— a
B R e B 26
CIYRI-RFTof N 24
Cin.’ 'Northss s i dm i ngs 24
C. & N WL et 26
C., R I e . S e 26
C., SHEPEVM SOt N 24
D. & R: G Liibeseies vild 26
G.. R It e te 26
G N R a0 SRS 24
Harriman Lines 27
L R TR MR St 24
K., G M &IOR8 S oms. 26
M: C.FRIZRYSE FEUnse e 25
Mo,y »PaC: L Bl saders SR s 26
N XN B SR 24
Pere Marquette ......... 23
P. €. R Jresad stz nibess 24
‘Wabasho*l [ F28E, sh0 0080, 24

TABLE No.

RAILROADS. a
B: . & Qatih. LA i n e 28
C. R. R. of N. J. (90 1b.). 28
G &, L e INEE 3 29
C. & W A5 "R Sl e 36
C. B. & Q. (100 1bs)....36
D1 B % ot A A T e 30
Har. ‘Linass =i el s 29
I SRl . M O 1 e R 40
L; (ViR RS SISret - 28
M. C. R. R.V-q55. 0 Aomes 38
NiY € & L IR vt 36
Pyt B dlasildon 33

P. L. W. of P. (P. S
VD) 5 0 o rron ol oo Mo o 1o 30
L ARY s s SRS TN ¢ Ln et S 30

Note.—See Diagram No. 2-

2—SIX-HOLE ANGLE BARS.

b c d () f
5% 31 2% 5% 4
6% 2 1 5 4
53 431 3 4% 4%

11 0 3% 6 6
2 2% 4% 5 5
618 57 33 41F 44
58F 441 3 4% 4%

S A 414
6 2 4 4 4
4% 2%k 3 8 6
587 233 4 53-553-55
7 5 3 6 5
6% 3% 2 6 414
6% 2 4 5 4

mwm**m»cﬂmm»»m

W o

for Interpretation of Letters.
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CHAPTER V.
Rigid and Spring Rail Frogs

Rigid frogs from No. 8 to and including No. 10 are
generally used. A No. 8 is usually 12 ft. long and a
No. 9 or 10 is 15 ft. long. Frogs below No. 8 are made
8, 10 or 12 ft. long. Nos. 12, 14 and 16 are about 20
ft. long; No. 18 is 24 ft. long. The Erie Railroad has
a No. 20 frog which is 27 ft. 6 ins. long, with special
steel anvil-faced points and wing rails, weighing alto-
gether about 2,500 lbs. This frog has to be handled by
a crane. The Pennsylvania Railroad has a No. 20 frog
which is only 20 ft. long, the hard steel heel block re-
placing the inside angle bars of the joint at the heel.

The best rigid frog is usually of the bolted type with
wrought iron fillers between wing and point rails. The
wing rails are attached with clips to a single plate 6 to
12 ft. in length, according to length of frog, or to tie
plates, the former being better practice, and the point
rails are riveted together. It is not necessary to rivet
rails to tie plates. Where a single plate is used, fillers
between wing and point rails and bolts are sometimes
omitted, all rails being simply riveted to plate and point
rails riveted together. This latter construction is not
usually used with modern heavy equipment.

At each side of the throat of the frog it is customary
to bolt wing rails through a cast iron filler. There should
be no bolt through the bend of the throat, as this would
weaken it. All other fillers should be of wrought iron
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or rolled steel. Between point rails an inclined heel
riser is located and bolted to rails. This heel block
should be of hard cast steel and not an inverted rail sec-
tion. There should be wooden or iron foot guards in
throat and heel of all frogs.

The width of flangeway is either 134 ins. or 178 ins.
The majority of roads specify a 134-in. flangeway. The
width of throat varies between 134 ins. and 21 ins.,
giving an average of about 2 ins.

Standard Rigid Frogs

CeENTRAL RaILRoOAD oF NEW JERSEY.— The standard
No. 8 rigid frog is 12 ft. long and 7 ft. 114 ins. from
heel to actual point. The distance between actual and
theoretical points is 414 ins.

The standard No. 10 frog is 15 ft. long and 8 ft. 635
ins. from heel to actual point. The distance between
actual and theoretical points is 534 ins.

The point rails are bolted to wing rails through cast
iron filler with 124 in. bolts for 80-lb. rails and above
and with 1-in. bolts for rails under 80 Ibs.

The point and wing rails are riveted to a 34x16 in.
plate with 7g-in. rivets, countersunk in bottom of plate.
The width of flangeways is 17§ ins. and width at throat
is Y4 ins.

The standard special steel rigid frogs of sizes No. 6
to 15 inclusive have a steel center casting to which the
wing rails are bolted. With the No. 8 frog, the casting
is 7 ft. ¥ ins, in length, the distance from point to heel
end of casting being 4 ft. 1114 ins.

Cuicaco & ArroNn Raiwav.—The standard No. 10
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rigid frog has a total length of 15 ft. and is 8 ft. from
heel to ¥5-in. point, the distance between actual and the-
oretical points being 5 ins. The width of flangeway is
17 ins. The wing rail is 11 ft. 4 ins, long, the long
point rail is 8 ft. and the short point rail is 6 ft. 4 ins.

The wing and point rails are bolted through a wrought
iron filler with 12%-in. bolts, the weight of rail being 80
lbs. The wing rails are riveted to plate, 34x16x22 ins.
by 4 ft. 3 ins., with 7g-in. rivets. The point rails are
riveted with 74-in. rivets. An inverted old steel rail is
used for the heel riser.

CincINNATI, HAMILTON & DavToN RaiLway.—The
standard rigid frogs have 134-in. flangeways and 134-in.
throats.

The point and wing rails are bolted through rolled
steel or rolled iron fillers with 12%-in. bolts for rails of
85 Ibs. or greater and with 1-in. bolts for rails of less
than 85 Ibs.

The center of first bolt through point rail is 2 15-16
ins. back of actual point, the spacing of bolts being 514
ins. Wing rails are bolted with an additional bolt 2 9-16
ins. ahead of point. The fillers are solid and continuous,
extending at least 4 ins. ahead of point and at least 2
ins. back of center of last bolt. The fillers fit the rail
section, are cut to fit over rivet heads and are notched
at point to form shoulder for the point.

Point rails are riveted together with at least two 74-in.
rivets. Frogs of Nos. 12 to 20 inclusive have two addi-
tional rivets, one where rail heads join and other be-
tween this rivet and last bolt.

Under the point there is an 8x3§ in. by 1 ft. 4 in.

58



plate, to which the wing rails are riveted with 34-in.
rivets.

Frog No. 8 has a total length of 11 ft. 5 ins., the dis-
tance from heel to point being 6 ft. 11 ins.; frog No. 10
has a total length of 13 ft. 734 ins., the distance from
heel to point being 8 ft. 4 ins., and frog No. 12 has a
total length of 18 ft., the distance from heel to point
being 10 .1it. .

CHicaco, MiLWAUKEE & St. Paur RaiLway.—The
standard filled frog for 75-1b. rail has a total length
of 9 ft., has a spread at heel of 874 ins., has an angle of
8 degs., and is 4 ft. 11 ins. from heel to point, the dis-
tance between actual and theoretical points being 134
ins. The width of flangeway is 174 ins. The wing
and point rails are bolted together through fillers and
point rails are riveted together.

Curicaco, Rock Istanp & Paciric Raimway.—The
rigid frogs herein described, have 134-in flangeways -and
134-in throats. The wing and point rails are bolted
through a rolled steel filler with 12g-in. bolts for rails of
15 lbs. or more. The point rails are riveted with 7-in.
rivets. Special tie plates are used under frogs on all soft
wood switch ties, on all treated switch ties and on all
white oak switch ties where there is heavy traffic.

Cast iron fillers are uséd between wing rails, at throat
and between heel riser and point rails.

The No. 10 rigid frog is 15 ft. long and 8 ft. 4 ins.
from heel to point. The No. 15 rigid frog is 20 ft.
long and 1?2 ft. long and 12 ft. 6 ins. from heel to point.

DeLawaRe & HupsoNn CompaNy.— The standard
rigid frogs have two piece fillers between wing
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and point rails. The.point rails are riveted together.
The frog rests on $4-in. plates to which the point rails
are fastened by means of special angle bars, riveted or
bolted to the base plate. ~

The No. 6 rigid frog is 9 ft. long and 6 ft. from heel
to theoretical point; the No. 8 frog is 11 ft. long and
6 ft. 1015 ins. from heel to theoretical point; the No.
9 frog is 12 ft. long and 7 ft. 1024 ins. from heel to
theoretical point, and the No. 1R frog is 15 ft. long
and 9 ft. from heel to theoretical point.

DENVER & Rio GRANDE RaiLroap.—The rigid frogs
are bolted through wing rails, filler and point rails with
7%-in. bolts for rails of 52 lbs. or over and with 34-in.
bolts for rails under 52 lbs. The point rails are riveted
with 7g-in. rivets and wing rails are riveted to $%-in.
plates of dimensions to suit frog. The width of flange-
way is 134 ins. and width of throat is 178 ins.

The No. 7 frog is 15 ft. long and 7 ft. 6 ins. from
heel to theoretical point, the distance between actual
and theoretical points being 314 ins.; the No. 824 frog
is 15 ft. long and 8 ft. 11 ins. from heel to theoretical
point, the distance between actual and theoretical points
being 474 ins., and the No. 10 frog is 15 ft. long and
9 ft. 2 ins. from heel to theoretical point, the distance
between actual and theoretical point, being 5 ins.

GrReAT NorTHERN RaiLwAy.—The standard rigid
frogs have a 17%-in. flangeway. The wing and point
rails are bolted through a rolled or cast steel filler with
1 or 1%-in. bolts. The wing rails are riveted to 24x6-
in. tie plates of various lengths with 34-in. rivets.

The No. 7 frog is 12 ft. long and 7 ft. from heel to
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point, the distance between actual and theoretical points
being 3V ins.; the No. 9 frog is 15 it. long and 8 ft.
from heel to point, the distance between actual and
theoretical point being 4% inches and the No. 15 frog
is R0 ft. long and 12 ft. from heel to point, the distance
between actual and theoretical points being 714 ins.
HarriMaN Lines.—The standard rigid frogs have
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134-in. flangeways. The wing and point rails are bolted
with 12g-in. bolts through wrought iron fillers. The
point rails are riveted with 7g-in. rivets.

The No. 6 frog is 9 ft. long and 5 ft. 9 inches from
heel to theoretical point, the wing rails being 7 ft. 1
in. in length, the No. 7 frog is 10 ft. long and 6 ft. 6
ins. from heel to theoretical point, the wing rail being
8 ft. 1 in. in length; the No. 9 frog is 12 ft. long and
7 it. 9 ins. from heel to theoretical point, the wing rails
being 9 ft. 3 ins. in length, and the No. 14 frog is 18
ft. long and 11 ft. 10 ins. from heel to theoretical point,
the wing rails being about 12 ft. 6 ins. in length.

INTERCcOLONIAL RaAILWAY~—The standard frogs are
riveted to plates and straps with 34 and 7%-in. rivets.
The point rails are riveted with 7%-in. rivets.

The No. 9 frog for 80-lb. rails is 12 ft. long and 7
ft. 115 ins. from heel to point with 10 ins. spread at
heel, the distance between actual and theoretical points
being 475 ins. A cast iron block is used at heel between
wing and point rails which are held by a 34x3-in. strap.
The casting at point is 16 ins. long and is riveted to
plate. Castings are also used at throat between rails
and also between rails and a 7§x4-in. wrought iron strap,
a 1-in. bolt passing through strap, fillers and rails. The
bottom wrought iron plate is 34-in. thick and 5 ft. long.

LeHIGH VALLEY RaiLroap.—The standard rigid frogs
have 174-in. flangeway and 215-in, throat. Bolts for
67-1b. rail are 1-in.; for 80 and 90-lb. rail, 124 in., and
for 100-1b. rail 114 in. Point rails are riveted with 124-
in, countersunk rivets. Three wrought iron tie-plates,
34x6 ins., are used with the frog and these are riveted
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to wing rails with exception of plate at the point. Fill-
ers are of rolled steel and cast iron.

The No. 10 frog is 15 ft. long and 9 ft. 1 in. from
heel to point, the distance between actual and theoretical
points being 5 ins.; the No. 12 frog is 18 ft. long and
11 ft. from heel to point, the distance between actual
and theoretical points being 6 ins.

New York CENTRAL & Hupson RivEr RAILROAD.—
The standard rigid frogs have 17%-in. flangeways and
214-in. throats. Bolts are 7% in. for 70-lb. rail, 1-in. for
75-1b. rail, 124 in. for 80-Ib. rail and 114 in. for 100-1b.
rail. Fillers are of cast iron or cast steel and are of two
pieces between wing and point rails. Point rails are
bolted together and frog is bolted to a 34-in. steel plate,
which in case of No. 10 frog is 6 ft. 6 ins. long and 1
ft. 9 ins. wide. The distance from heel to steel incline
heel block is made less than 1 ft. 674 ins.

The No. 6 rigid frog is 10 ft. long and 6 ft. 3 ins.
from heel to point, the distance between actual and theo-
retical points being 3 ins. and the No. 10 frog is 15 ft.
long and 9 ft. 7% in. from heel to point, the distance
between actual and theoretical points being 5 ins.

NEw York, New HavEN & HARTFORD RAILROAD.—
The rigid frogs have a 134-in. flangeway and a 2%-in.
throat. The frog for 68-lb. rail has 1-in. bolts and
rivets and for 90-lb. rail 114-in. bolts and rivets. Point
rails are riveted together. When tie-plates are used for
bearing, they are 14x6 ins., and are of various lengths.
Fillers are used between point and guard rails.

The No. 7 frog is 10 ft. 6 ins. long and 7 ft. from heel
to theoretical point; the No. 8 frog is 12 ft. long and 8
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fr. from heel to point, and the No. 10 frog is 15 {t. long
and 10 ft. from heel to theoretical point,

PEnNsyLvaNia Lines WEst or PirrspurG.—The
standard rigid frogs have 134-in. flangeways. The wing
and point rails are bolted through a filler with 1-in. bolts
for rails less than 85 1bs.,, and with 114-in. bolts for
rails of 85 and 100 lbs. The point rails are riveted with
7%-in. rivets. The point of the frogs rests on a 34x8-
in. tie-plate to which frog is riveted. The length of
this plate to be sufficient to allow two spike holes on the
outside of each wing rail.

In the toe of the frog and at the flare on heel end of
wing rails 3%-in. by about 2%4-in. steel bands of various .
lengths are bolted to wing rails, and these bands fill the
purpose of foot guards.

The No. 10 rigid frog is 15 ft. long and 8 ft. 6 ins.
from heel to point; the No. 15 frog is 20 ft. long and
12 ft. from heel to point; and the No. 20 frog is 27 ft.
long and 17 ft. 6 ins, from heel to point.

PeErE MARQUETTE RAILRoOAD.—The No. 8 rigid frog
is 12 ft. long and 7 ft. 7 ins. from heel to point. The
width of flangeway is 134 ins. The frogs are bolted
through filler with 1-in. bolts. The spread at heel is
1034 ins.

PuimLaperLpuiA & Reapine RarLway.—The standard
bolted and stiff rail frogs have 134-in. flangeways and
24-in. throats for frogs up to and including No. 6, and
2-in. throats for frogs above No. 6. The frogs are bolt-
ed with 1%4-in. bolts and wing rails are riveted to wrought
iron or rolled soft steel tie-plates with 74-in. rivets. The
point rails are held together with 34-in. rivets. The fill-
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ers between wing and point rails at point are of wrought
iron and beyond points of cast iron. A cast iron filler is
used between wing rails at throat.

Standard frogs, Nos. 3 to 11 inclusive, are 15 ft. long
and 8 ft. 10 ins. from heel to point, the wing rails be
ing 10 ft. long for Nos. 3 to 5 inclusive and 11 ft. for
Nos. 6 to 11 inclusive; frogs Nos. 12 to 16 inclusive
are 20 ft. long and 12 ft. from heel to point, the wing
rails being 14 ft. 5 ins. long and the No. 20 frog is 26
ft. long and 16 ft. from heel to point with wing rails 17
ft. long. ;



Standard Spring Rail Fregs

Of the many devices used with spring rail frogs, a
few are illustrated herewith. Opinions as to the value
of the devices designed for the same purposes are, of
course, at variance. They should be simple above all
things, durable and absolutely sure in action.

The design of spring which is used most extensively
consists of two boxed coils, one on each side of frog,
with a bolt rod passing through frog and springs. This
spring is located either ahead of or back of the point.
When ahead of the point, it should be placed in the
throat of the frog where the wing rails are parallel to
each other; when back of the point it is from 12 to 20
ins. from the point. This style of spring is the best prac-
tice and is much better located in the throat of the frog.
In the case of a very long wing rail its action is supple-
mented by an auxiliary box spring on the outside of
movable rail near the heel in combination with a hold-
down device. Another design consists of a spring on
the side opposite the spring rail and connected to it by
a rod, passing under the rails and fastened to the rein-
forcing plate of the spring rail. A third design consists
of two boxed springs located at side of spring rail which
is operated by means of hinged arms. These last two
designs, however, are rapidly becoming obsolete.

The anti-creeper prevents movements of spring rail
with relation-to fixed rails of the frog, and thereby
keeps the spring from binding and checking the move-
ment of the spring rail. One of the devices used for
this purpose is a toe block, Fig. 7. A second device
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consists of a strap bolted to the spring and turnout rails
at the mouth of the frog, Fig. 4. A third device (Fig.
3) consists of a pivoted arm in the mouth of the frog,
the arm being attached to the fixed wing rail and the
spring wing rail by clamps and bolts. Fig. 6 shows a
fourth method of preventing creeping by means of a
linge rail attached to the main rail by a bolt hinge and
to movable part of spring rail by bolts. Other devices
consist of one or two hinged links on spring rail side
and are in combination with spring or hold-down de-
vices. Fig. 5 shows a combination anti-creeper, hold-
down and stop, used largely on a form of yard frog,
having two movable wing rails with no springs which
gives solid crossing for the wheels on either track.

The hold-down devices for the spring rail usually act
as stops. A common hold-down device consists of a
guide box and a bar or lug projecting from the spring
rail. Instead of the separate bar a better way is to bend
the reinforcing strap out to form projections, as in Fig.
1, which slide in the guide boxes. In most cases two
of these devices are employed, one near the outer end
of the movable rail and one near the point. In com-
bination with two of the devices described above, a plate
-and rod are sometimes used at the outer end, the rod
passing through the spring rail and riveted or bolted to
the point rails. Anothér method of holding down the
rail is to rivet the spring rail to a plate at the outer
end. Another device consists of a hinged arm combina-
tion anti-creeper and hold-down.

Besides the hold-down devices there are from one to
five other stops used for the spring rail. Various de-
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signs of rail braces are used, the braces being cast with
the tie-plate, or riveted or bolted to it. Tie-plates are
also bent up at the ends to form stops for the base of
the spring rail.
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Fig. 1. Reinforcing Bar,

A spring rail frog for, the best standard practice
should preferably have a reinforcing bar and hold-down
as shown in Figs. 1 and 8, stops like that in Fig. 11,
pivoted arm anti-creeper as in Fig. 3. The springs should
be at the throat, of the form shown in Fig. 2, backed
up, in the case of a very long spring rail, by an auxiliary
box spring near the outer end. The fixed rails should
be riveted to a long single plate and there should be
cast or rolled steel fillers with bolts between the fixed
wing and point rails and a hard steel heel block between
the point rails. No frog of greater number than a No.
12 should be made with movable spring rail.

CENTRAL RAILROAD OoF NEW JERSEY.—The standard
No. 10 spring rail frog is 15 ft. in length and 8 ft. 634
ins. from heel to actual point. The frog has a 17z-in.
flangeway and a 17-in. throat., The frog is riveted to

a R6x18x34-in. plate 8 ft. 4 ins. long. The fixed wing

rail is 10 ft. long and the spring rail is 12 ft. long. The
spring rail is planed down so that badly worn flanges
may easily ride over the spring rail without moving it.

The standard double coil spring is located about 12
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ins. back of the point and on the side opposite the spring
rail. The spring bolt is fastened to an angle plate, which
plate is bolted to the spring wing rail and reinforces
it. This angle plate is ¥ in. thick, is bent to fit web
and flange of rail, is about 6 ins. wide and about 7 ft.
6 ins. long. The motion of this angle plate, together
with spring rail, is controlled by guides which move in
rectangular openings in the base plate to which the frog
is secured. The angle plate serves to reinforce the spring
rail, to hold down the spring rail and to prevent creep-
ing of the spring rail.

JlofEE 50

0 ol

i YIE
A3 AP

e S
Fig. 2. Springs.

Cnicaco & NorTH-WESTERN Ramway.—The stand-
ard No. 10 spring rail frog is 15 ft. long and 8 ft. 6 ins.
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from heel to theoretical point. The width of flangeway
and throat is 274 in5. Seven base plates are used. Both
spring rail and short point rail have a %4-in. groove to
permit passage of badly worn flanges.

The spring rail is reinforced with a bar fitting the
ball and flange of rail and extending out 124 ins. from
head of rail. The reinforcing bar is flush with top of
spring rail, from heel to the theoretical point, and is 74
in. below top of spring rail from opposite theoretical
point .to toe of frog.

Fig. 3. Anti-Creeper with Detail Views Drawn on One-Half Scale.
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The spring is located about 12 ins. back of the point.
It is similar in design to the upper right-hand drawing
in Fig. 2. Five base plates, of 3g-in. iron and 4 ins.
wide, have ends turned up to form stops for base of
spring rail. The design is shown in Fig. 14. Two hold-
downs also act as stops for the spring rail.

Two hold-downs are similar in design to Fig. 8 with
the exception that a bar, 4x214 ins., is riveted to the
reinforcing bar. There is also a hold-down placed in
the heel of frog and it is similar to the design shown in
Fig. 10, with the exception that the plate and rod are
made in one piece and that the rod is bolted at its end
to the point rail. The anti-creeper in the mouth of frog
consists of a cast iron anchor block.

Cuicaco, BurLinGron & Quincy RaiLroanp.—The
standard No. 11 spring rail frog for 90-1b. rail is 19 ft.
4 17/32 ins. long and is 9 ft. 8 11/32 ins. from heel to
theoretical point. The frog has a 134-in. flangeway and
a 134-in. throat. Thirteen tie-plates are used. The
spring rail is planed down 14 in. below frog.

Two reinforcing plates are riveted to the spring rail,
one on outside being similar to bar shown in Fig. 1.
The spring is located 4 ins. ahead of point and is of
special construction, being outside of spring rail with

O] (O]
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Fig. 4. Anti-Creeper Plain Strap.
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springs acting at right angles to rail inside of barrel
riveted to plate. » ’

Two hold-downs are used in connection with rein-
forcing bar and are similar in construction to the de-
sign shown in Fig. 8. One brace is used ahead of point
and an anchor block in mouth of frog.

Cuicaco, MiLwAUKEE & St. PAurL RArLroan.—The
standard No. 10 bolted spring rail frog is 15 ft. long
and 7 ft. 2 ins. from heel to point. Four base plates are
used. Both the spring and short point rails are planed
14 in. to permit passage of badly worn flanges.

A 34-in. reinforcing bar, 8 ft. long, is bolted to the
spring rail. The spring is located ahead of the point of
frog. Two base plates have ends turned, as shown in
TFig. 14, to form stops for base of spring rail. Two
holding-down devices similar to Fig. 8 are used. An
anchor block is used in mouth of frog.

CHricaco, Rock Iscanp & Paciric Rainway.—The
standard No. 10 spring rail frog is 15 ft. long and 8 ft.
4 ins. from heel to point. Nine base plates are used.
The spring rail is planed down to allow passage of bad-
ly worn flanges.

The reinforcing bar for spring rail is of the design

Fig. 5. Combination Anti-Creeper Hold-Down and Stop.
73



F—_-_—_—.-_-.-._-:-.-:. s b ”—_- '_' 0
_r. 2 -

7
:

-

%,

o

i :I

Fig. 6. Anti-Creeper Hlnge Ralil.
shown in Fig. 1, being riveted to spring rail. The spring
is located about 11 ins. back of point and is of the de-
sign shown in the upper right-hand drawing in Fig. 2.

Four base plates have ends turned up, as shown in
Fig. 14, to form stops for spring rail. Two holding-
down devices, similar to design shown in Fig. 8 are
used, with the exception that rivet is used instead of
bolt at rail and bolts are square countersunk. The anti-
creeper is of the design shown in Fig. 3 and is located
in mouth of frog.

CHicaco, St. Paur, MinNearoLls & OMaHA RAIL-
wAY.—The standard No. 9 spring rail frog is 15 ft. long
and 8 ft. from heel to point. Seven base plates are
used. The fixed wing rail is 10 ft. 6 ins. long and the
spring wing rail is 12 ft. long. The spring rail is planed
down to allow the passage of badly worn flanges.

The spring rail is reinforced with a bar fitting the
section of rail and extending out about 1 in. from head
of rail. The spring is located about 12 ins. back of
point.

Four base plates have ends turned up, as shown in
Fig. 14, to form stops for base of spring rail. Two
holding-down devices are used, similar to design shown
in Fig. 8, with the exception that the bar entering the
device is riveted to the reinforcing bar. There is also
a hold-down at the heel end of the spring rail and this
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device is similar to design shown in Fig. 10. An an-
chor block is used in mouth of frog. ‘

CinciNNATI, HAMILTON & DavroNn Raiway.—The
standard No. 10 spring rail frog is 15 ft. long and 8
ft. 6 ins. from heel to point. The flangeway is 134 ins.
Five plates are riveted to the frog. The spring wing
rail and short point rail are planed down to permit easy
passage of badly worn flanges.

The spring rail is reinforced with 34-in. wrought iron
bar, planed to fit between ball and flange of rail. The
reinforcing bar is bent in a form similar to the one
shown in Fig. 1. The cast iron spring case and fol-
lower with double spring is located 12 ins. ahead of
point. i

Two combined hold-downs and stops are used and
three braces. Two braces are used with frogs from No.
6 to No. 9 inclusive. Three braces with frogs from No.
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10 to No. 14 inclusive, and four braces with frogs Nos.
15 and 16. The anti-creeper is located in mouth of the
frog and is of the design shown in Fig. 3.

DrLaware & Hupson CompaNy.—The standard No.
9 spring rail ‘frog is 15 ft. long and 9 ft. from heel to
theoretical point. The frog is riveted to large base plate
about 4 ft. long and to 3 plates about 6 ins. wide. The
spring rail is planed down to allow passage of badly
worn flanges.

The spring rail is reinforced with a bar bolted to web
of rail. One spring is located ahead of the point and
is similar to design shown in Fig. 2. There is also a
combined spring box and holding device, shown in Fig. 9,
which is located back of the point. Besides the hold-
ing-down device mentioned above, there is a combined
holding-down device and anti-rail creeper, which is lo-
cated opposite point of frog, as in the design shown in
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Fig. 8. Holding Down Device.
1
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Fig. 5. Two rail braces are used as stops in connectior:
with above devices.

DeNVER & R10 GranDpe RaiLroap.—The standard No.
10 spring rail frog is 15 ft. long and 8 ft. 3 ins. from
heel to point. The flangeway is 2 ins. wide. The frog
is riveted to a plate 19 ins. wide and 7 ft. long.

The spring is of the design shown in the upper right
hand drawing of Fig 2, and is located 1534 ins. ahead
of poiut. The spring rail is reinforced. A hinge rail
is connected to the main rail by a bolt hinge and is con-
nected to the movable part of the running rail by bolts.
This design is shown in Fig. 6. It prevents creeping
of the spring rail.

A stop of the design shown in Fig. 11 is used and
also a stop is placed between the fixed and movable
wing rails ahead of point. A hold-down device is also
used back of point.

HarrimaN Lines.—The standard No. 10 spring rail
frog is 15 ft. long and 9 ft. 3 ins. from heel to theoreti-
cal point. Six base plates are used. The spring rail is

1
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Fig. 9. Combination Holding Down and Spring Device.
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planed down 3% in. to permit passage of badly worn
flanges.

The reinforcing bar is of the design shown in Fig.
1, dimensions changed. The spring is of the design
shown in upper right-hand drawing of Fig. 2 and is
located 12 ins. back of point. A stop of the design
shown in Fig. 12 is used. Two hold-down devices,
shown in Fig. 8, are used. The anti-creeper is shown
in Fig. 3, and is located in mouth of frog.

IrLixois CENTRAL RAILrRoAD.—The standard No. 10
spring rail frog is 14 ft. long and 7 ft. from heel to
point. Tie-plates are used. The width of throat is 2
ins., tapers at back. Opening at actual point is 134 ins.
The spring rail is planed down %% in. to allow passage
of badly worn flanges. The reinforcing bar is similar
to the design shown in Fig. 1. The spring is located 12
ins. ahead of point. Stops similar to designs, shown in
Figs. 12 and 14, are used. Two hold-down devices of
design shown in Fig. 8 are used.

LeniGH VALLEY RaAILroAD.—The standard No. 10
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Fig. 10. Holding Down Device Used at Heel End.
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spring frog is 15 ft. long and 9 ft. 6 ins. from heel to
theoretical point. The flangeway is 173 ins wide. Five
base plates are used. The spring rail is planed down
14 in.

The reinforcing bar is of the design shown in Fig. 1.
The spring is located 17 ins. ahead of point. One stop
of design shown in Fig. 11 is used. Two hold-down
devices of design shown in Fig. 8 are used. The anti-
creeper of design shown in Fig. 3 is locaated in mouth
of frog.

Micnican CENTRAL RAILROAD.—The standard No. 11
spring frog is 16 ft. long and 8 ft. 914 ins. from heel
to point. The flangeway is 2 ins. wide. Six base plates
are used. The spring rail is planed down to allow pas-
sage of badly worn flanges.

The spring rail is reinforced with a bar similar in de-
sign to the one shown in Fig. 1. The spring is located
about 19 ins, ahead of point. Three base plates are bent
up, as shown in Fig. 14, to form stops for spring rail.
Two hold-down devices of the design shown in Fig. 8
are used. An anti-creeper of the design shown in Fig.
3 is located in mouth of frog.

O

DO
Fig. 11. Stop Riveted to Tie Plate.
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NEw York, New HaVeEx & HARTFORD RAILROAD.—
The standard No. 10 spring rail frog is 16% ft. long
and 8 ft. 4 ins. from heel to theoretical point. The flange-
way is 2 ins. wide. One base plate is riveted to frog,
and seven tie-plates are used. The spring rail is planed
down to allow passage of badly worn flanges.

The spring rail is reinforced with a bar which is bent
out for connection with anti-creeper and hold-down de-
- vice. The spring is located about 14 ins. ahead of point.
Two rail braces are used as stops. A combined anti-
creeper hold-down and stop device, shown in Fig. 5, is
used. At the heel end of spring rail there is a hold-
down device similar to design shown in Fig. 8.

PennsyLvania LiNnes WEest of | PirTsBURGH.—The
standard No. 10 spring frog is 15 ft. long and 8 ft. 6
ins. from heel to point. Five plates are used with
frog. The spring and short point rails are planed down
to allow passage of badly worn flanges.

The reinforcing bar is similar to design shown in
Fig. 1 and is bolted to spring rail. A double coil spring,

o

x -
t

‘
A
7
o A
O A
) 4

4]
QL2

E.
ARSI S S S SSSSSSHSSHSSSEEHhHhaaay. e "(

Fig. 12. Stop Riveted to Tie Plate,
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<imilar to design shown in upper right-hand drawing of
Fig. 2 is located ahead of point. Rail braces are rivet-
ed to the plates for stops for spring rail. Two hold-
ing-downs of design shown in Fig. 8 are used. An anti-
creeper of design shown in Fig. 3 is located in mouth
of frog.

PERE MARQUETTE RAILROAD.—The standard No. 10
spring frog is 15 ft. long and 8 ft. from heel to point.
One base plate, 34x14x18x48 ins., and four tie-plates
are used. The spring rail is planed down to allow pas-
sage of badly worn flanges.

The spring rail is reinforced. Spring is located ahead
of point. Two tie-plates have ends turned up as shown
in Fig. 14 to form stops for base plate. One stop is
riveted to main base plate and consists of a.bar, 34x2x6
ins. A holding-down device is located at heel end of
spring rail. An anti-creeper of design shown in Fig. 3
is located in mouth of frog.

PHILADELPHIA & READING RAmLwAv.—The standard
No. 10 filled and bolted spring rail frog is 15 ft. long
and 9 ft. 3 ins, from heel to theoretical point. The width
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Fig. 13. Stop Rail Brace.
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Fig. 14. Stop Tie Plate with end turned up.

of flangeway is 134 ins. and width of throat is 2 ins.
Nine tie-plates are used. The spring rail is planed down.
-The reinforcing strap for spring rail is 34 ins. thick.
The spring is located ahead of point. Four stops of a
form similar to design shown in Fig. 13 are used. A
holding-down device, shown in Fig. 10, is used toward
heel end of spring rail. The anti-creeper located at tae.
of frog consists of a plain strap, shown in Fig. 4.

82



Eievation of Outer Rail in Inches.

& - = =
22 Velocity in Miles per Hour, e
&5 ¢ 4
[+ | . W=

50 10 | 15 | 207| 25 | 30 | 85 | 40 | 456 | 50 | 55 | 60 70 (2O
11 0.1 % b % L % 1] 1% | 15| 2 2% 3|1
2! K % A % | 1% 2151 2% | 8% | 4 6%} 2
3| ¥ 3% ¥ 1% | 1% 6 3
4] ¥ | % |1 1% | 2% 8 4
5| % X | 14| 2 3 5
6] % 1 1% 2% | 3% 4% | 6% | &8 |..... -6
71 % 1% 1% | 2% | 4% ¥
8| % 13| 2% | 3% | 4% 8
9 % 15| 2% 3% | 5% | 74 |...... ° 9

10| X -f 1K) 2% 4% | 5%

11 % | 1% 2% | 4% | 6%

191 1% | 3% 4%t 7%]|.

18| % 2 3% 5% TNl

14 1 | 2% 8% 5% | 8%

150 1 | 24| 3% | 6| 8%|.

161 141 24| 4X | 6% [......].

171 1| 2% | 4% 7

18| 13| 2%| 4% | 7%

19 1% 2%} 6 1%

20| 1%| 3 5y | 8l

83



CHAPTER VL
Switches, Turnouts, Etc.

HE split switch in use on the majority of railroads

is 15 feet in length for turnouts Nos. 7 to 12 in-
clusive, is less than 15 feet for turnouts Nos. 4, 5 and
6, and is greater for turnouts above No. 12: It has
been recommended that 16%5-foot switch points be used
since rails of 33-foot length are supplied, but the 15-
foot split switch is still the more common standard.

The elevation oi switch rail above stock rail is usually
made. 4 inch and it is effected by means of tie plates
with pressed risers. The switch rail is about g inch be-
low stock rail at point and reaches its greatest elevation
above stock rail between 5 and 6 feet back of switch
point. In most cases the switch rail falls to the eleva-
tion of stock rail at the heel of switch, the switch rail
being bent and resting on risers of varying thickness.
The switch rail may, however, retain the %4-inch eleva-
tion to the heel of switch, the fall in elevation being in
the lead rail beyond the heel of switch. In the latter
case there is no vertical bend in the switch rail, which
will, therefore, lie flat on the ties or riser plates, and
the fall in elevation occurs in the lead rail which is fully
spiked on both sides.

The elevation of switch rail above stock rail will be
necessary as long as locomotive tires are allowed to be-
come guttered. It is customary on many roads to limit
the guttering to 14-inch, chiefly because the wear on the
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rails would be excessive if the track included more than
one weight or design of rail, which often happens to be
the case. Therefore to carry this “double flange” of 4
inch over the stock rail, the switch rail is given a 4-
inch rise.

Tie rods of various designs are used. Some are ad-
justable and provide for insulation between rails. On
15-foot switch points two tie rods are sufficient. :

In another column a detailed description of the split
switches now in use is given. A table is also included
and affords an easy means of comparison in regard to
several important points.



STANDARD SPLIT SWITCHES

CENTRAL RAILROAD OF NEW JERSEY.—The switch rail
is planed down on top a total of 1 in. at point. Beginning
8 ins. back of the side planing, which is determined by
angle of switch, the switch rail is planed down on top
34 in. at the extreme point and then beginning 12 ins.
back of point it is planed down an additional 14 in. Be-
ginning 1?2 ins. back of point the switch rail is chamfered
to Yg-in. thickness at extreme point and then the point
is filed and rounded. The thickness at point after plan-
ing and before filing and chamfering is 14 in,

The tie rods are made of 34x2V5-in. bars. Where in-
sulation is necessary, the rods are made in two pieces
and held by 4xR4x1R-in. wrought iron splice plates, in-
sulated with 2g-in. fiber strap from tie rods, with 3%-in.
bolts in fiber bushings. Before and after assembling, a
coat of insulating paint is applied to the insulated joint.

The tie plates are made of forged soft steel and are
14 in. thick with 3g-in. risers. Back of the rail joints
5-in. tie plates are used under high rail to bring stock
and point rails level at third tie back of joint; the ties
being adzed to a true bearing before plates are applied.

Rail braces are made of cast iron. Reinforcing straps
are 6 ft. 6 ins. in length for 15-ft. switch. Two stops of
5%x13g-in. material are placed 10 ft. back from point of
15-ft. switch.

The 15-ft. split switch has two tie rods; the 20-ft.
switch has three tie rods, and the 30-ft. switch has four
tie rods. The switch rail is 3§ in. below stock rail at
point, is 3%-in. below stock rail 12 ins. from point, is
3g-in. above stock rail about 7 ft. from point and it re-
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mains at elevation of 34-in. above stock rail to heel of
switch, falling to level of stock rail at third tie from
heel of switch.

Cuicaco & Arton RaiLway.—The standard 18-ft.
split switch for 80-1Ib. rail has a 434-in. throw. The stock
rail is bent 1015 ins. from point, giving a gauge at point
of 4 ft. 8 9-16 ins.

The top of switch rail is 38 in. below stock rail at
point, is 3-16 in. below stock rail 18 ins. from point, is
14 in. above stock rail at about 7 ft. from point, is 3-16
in. above stock rail at 11 ft. from point and then falls
to level of stock rail at heel of switch.

The switch rails are reinforced with a 34x?2 15 16-in.
plate, 16 ft. long, which is riveted to the rail with 34-in.
rivets. The tie plates are made of 4-in. material with
pressed risers for switch rails. Four tie rods are used
and placed on 3-ft. centers. y

The switch rail is planed on top a distance of 11 ft.
from point. Beginning 11 ft. back of switch point it is
planed down % in, for a distance of 334 ft., then 7-16
in. for the next 534 ft. and 7-16 in. for the remaining
174 ft., making a total of 1 in. at extreme point.

CHuicaGo & NORTHWESTERN RaiLway.—The standard

15-ft. split switch for 90-lb. rail has a 5-in. throw. The’
stock rail is bent 1 ft. 174 ins. from point, giving a gauge
of 4 ft. 83% ins. at point of switch.

The switch rail is 54 ins. below stock rail at point, is
7-16 ins. below stock rail 10 ins. from point, is 3% ins.
above stock rail 5 ft. from point, remains at elevation of
3% ins. above stock rail for 2 ft. 3 ins. and then falls to
level of stock rail in the next 5 ft. 3 ins.
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The switch rail is planed down on top of head 1 in.
in a distance of 5 ft. from point, it is planed on sides of
head a distance of 6 ft. 10 7-16 ins. and on flange the
entire length of rail. .

Switch Elevation

below Switch Width of
Length stock Throw rail of switch
of rail of planed switch above
switch at point switch down railat stock

Railroad— (feet) (inches) (inches) (inches) point rail
CrROR o tUIN SNl 5 5% 4 1 14 -
(C el NS o o i 31 18 5% 434 1 14 %
C. &N.-W........ 15 54 5 1 A 3%
CiMBs &0, L R0 15 7% 3% 11/6 A
CMSE ISR esy. 15 LA 5 % =S k74
CiuRs Fale Poe.o 15 5% 434 7% % Y
C., St, P, M..& O..15 % 5 . )71 b
(G Hi 7 D) el 167 b2 5 3% Ta 4
EinY INOT T % e 165 b 5 s 1s ..
W& B, 4o, 139 15 5/16 37% 5% 3% T8
DX R [list v idig itk 15 14 4% 7% 16 58
G & 1. o pelivais-lfe 165 5% > 17 15 b
AT N LTI ST 15 5% 434 1 % o
HIE 1Ere T e e A 15 5% 4% 3% % 2=
{nter-Col. ..........15 5% 5 54 % Y
Ry R S 15 3% 4 5% T 4
AT G ettt SIRE e 15 34 5 194 73 %
MioMiBacs il .. 0 13 % 45 1 ar A
INANAS NE JE 0 & JH 5Tis 34 3% =5 % b (1
N. Y. C. & H. R..15 54 4 56 %
PrE SRR 1 18 Ya 45 34 Ts %4
Perc MNMag ey 21 15 % 5 3% Ja %
P, & RNAE, A 15 5% 4 1 % 3%
Wiabash ..l J#HNd s 15 Y4 41 % 5%

Cuicaco, BURLINGTON & QUINCY RAILROAD —The
15-ft. switch for 85-lb. rail has a throw of 3% ins. The
stock rail is bent 8 9-16 ins. from point on an angle of
1 deg. 40 mins. Two tie rods are used, the first having
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two length adjustments and the second one adjustment.

The switch rail is 78 in. below stock rail at point, is
level with stock rail 1 ft. 2 in. from point, rises to an
elevation of ¥4 in. above stock rail 2 ft. 8 ins. from point,
remains at elevation of ¥4 in. above stock rail for a dis-
tance of 3 ft. 3 ins. and then falls to level of stock rail
at heel of switch.

CHicaco, MILWAUKEE & St. Paur Rainwavy.—The
15-ft. standard split switch has a throw of 5 ins. The
stock rail bend is 9 ins. from point of switch. Two tie
rods are used, one of which is adjustable as to length.

The head of switch rail is planed down to a total of
7% ins. Beginning 3 ft. 10 ins. from switch point, it is
planed straight to a point %% in. below stock rail at point.

The switch rail is 5 in. below stock rail at point, is
level with stock rail 26 ins. back of point, is 3% in. above
stock rail 3 ft. 10 ins. back of point, is on an elevation
of 3% in, for 3 ft. 3 ins. and falls gradually to level of
stock rail at heel of switch.

CHicaco, Rock IsLanp & Paciric RaiLway.—The
15-ft. split switch has a 434-in. throw at switch point.
The bend in main stock rail begins 11 ins. from point, the
gauge being 4 ft. 8 9/16 ins. at switch point.

The switch rail is 3§ in. below stock rail at point, is
level with stock rail 18 ins. from point, rises ¥4 in. above
stock rail 6 ft. 6 ins. from point, is on an elevation of
14 in. above stock rail for a distance of 4 ft. 834 ins.
and then falls to level of stock rail at heel of switch.

Two adjustable switch rods are used. Slide plates
are 6 ins. wide and 3§ ins. in thickness with pressed
risers. Reinforcing bar for switch rail is 1315 ft. long.-
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The 24-ft. switch. has four adjustable tie rods. The
top of switch rail is planed down 7§ ins. The switch
rail is 9% in. below stock rail-at point, rises to same level
3 ft. 6 ins. from point, rises 14 in. above stock rail 10
ft. 6 ins. from point, remains ¥4 in. above stock rail for
a distance of 9 ft. 334 ins. and then falls to same level
at heel of switch. The stock rail bend begins 1 ft. 514
ins. from point, the gauge at point being 4 ft. 8§ 9/16
ins. Reinforcing bars ‘for switch rails are 22 ft. in
length. The switch angle is 1 deg. 02 mins. 40 secs.

CHuicaco, St. PAuL, MINNEAPOLIS & OMAHA RAIL-
way.—The 15-ft. standard split switch has a 5-in. throw.
Two adjustable tie rods are used. Reinforcing plates for
switch rails are 15 ft. in length.

The switch rail is planed down of top to a distance
of 9 ft. and planed down 3§ in. in the 18 ins. approach-
ing  point. Tie plates with pressed risers are used. Two
gauge plates are used, one at point and other about mid-
way between point and heel.

CincinnNati, HamirroNn & DAvroN RaiLway.—The
1614-ft. switch for 85-lb. rail has a 5-in. throw. The
stock rail is bent 10%4 ins. from point.

The switch rail is planed down 34 of an inch in the
5 ft. to point. At point switch rail is 7% in. lower than
stock rail, it rises ¥4 in. above stock rail at distance of
5 ft. from point, it is level with stock rail for a distance
of 6 ft. 6 ins. and it falls to level of stock rail in the
next 3 ft. 6 ins.

Reinforcing plates are 34 in. in thickness and 13 fit.
in length. Tie plates with pressed risers are used.
Gauge plate is used at point and stops at distance of

about 10 ft. from point.
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CiNCINNATI NORTHERN RAILROAD. The 15-ft. switch
Las a 5-in. throw. The stock rail is bent 9 ins. from
point. Two tie rods are used.

The standard length switch now is 1615 ft. with tie
rods.

DeLaware & HupsoNn ComPANY.—The 15-ft. switch-
rail is placed down 3% in. on top a distance of 5 ft. 3 ins.
irom point. The switch rail is 5/16 in. below stock rail
at point, it rises to an elevation of 5/16 in. above stock
rail in distance of 5 ft. 3 ins., is on elevation of 5/16 in.
for a distance of 1 ft. and falls to level of stock rail in
the next 5 ft. .

Four tie rods are used and tie plates are used up to-
fourth tie rod, that is six plates on each rail. The gauge-
at point is 4 ft. 9 ins. -

DENVER & R10 GRANDE RAILrRoAD.—The 15-ft. stand-
ard split switch has a 434-in. throw. The stock rail is
bent 634 ins. from point on bend of 1 in 34. Four tie
rods are used and placed on 3 ft. 4 in. centers.

The switch rail is planed down a total of 7% ins. and:
is ¥ in. below stock rail at point. The width of switch
rail is 9/16 in. at point.

GREAT NORTHERN RAmLway.—The 16%5-ft. split
switch has a 5-in. throw. The stock rail is bent 12 ins.
from point. '

The switch rail is planed down 11/16 in. on top. It
is 3% in. below stock rail at point, it rises to level of stock
rail at distance of 2 ft. from point, it rises 4 in. above:
stock rail in the next 5 ft. and then falls to level of’
stock rail at heel of switch.

Tie plates are 45 in. in thickness with pressed risers.
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{rom 1/16 to 3% in. Reinforcing plates for switch rail
are 15 ft. and 13 ft. 8%4 ins. in length.

HarriMmaN Lines.—The 15-ft. split switch has a 434-
in. throw. The stock rail is bent 11%5 ins. from point,
giving a gauge at point of 4 ft. 89/16 ins.

The switch rail is 3% ins. below stock rail at point, is
level with stock rail 18 ins. from point, rises 74 in. above
stock rail 6 ft. 6 ins. from point and then falls gradually
to level of stock rail.

Two adjustable insulated tie-rods are used. Rein-
fereing plate for switch rail is 1374 ft. long.

On the 24 ft. split switch, the switch rail is 5§ in. be-
low stock rail at point, is level with stock rail 3 ft. 6 ins.
from point, rises 3% in. above stock rail 10 ft. 6 ins. from
point, is at an elevation of 34 in. above stock rail for a
distance of 2 ft. 334 ins. and then falls gradually to level
of stock rail. The bend in stock rail is 1 ft. 54 ins.
from point. Five insulated adjustable tie rods are used
and placed 3 ft. 2 ins. on centers.

ILLinors CeENTRAL RaiLroap.—The 15-ft. standard
split switch has a 4 9/16 in. throw. The stock rail is
bent 9 ins. from point, giving a gauge at switch point of
4 ft. 9 ins.

The switch rail is planed down 34 ins. in 6 ft. Tt is
about 3% in. below stock rail at switch point, rises about
74 in. above stock rail at distance of 6 ft. from point and
then falls to level of stock rail at heel of switch.

Two adjustable tie rods are used. Reinforcement plates
for switch rail are 13 ft. 2 ins. long and 12 ft. 10 ins.
long.

InTERCOLONIAL RAILWAY.—The 15-ft. standard split
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switch has a 5-in. throw. The stock rail is bent 1 ft.
134 ins. from point. Two tie rods are used.

The switch rail is 5§ in. below stock rail at point and
rises ¥4 in. above stock rail 5 ft. from point.

LenHiGHE VALLEY RaiLroap. The 15-ft. standard
switch has a 4 in. throw. The stock rail is bent 12 ins.
from point, giving a gauge of 4 ft. 87% ins. at switch
point. ’

The switch rail is planed down 73 in. on top for rails
under 90 lbs., either 5§ or 7 in. for 90-lb. rail, depend-
ing on type, and 3% in. for 100-Ib. rail. With 90 A and
100 A rail the switch rail is 34 in. below stock rail at
point, rises to 74 in. above stock rail at distance of 574
ft.,, is at elevation of 4 in. above stock rail for 514 ft.
and then falls to level of stock rail at heel of switch.

Two tie rods are used, which have an insulated joint,
if necessary. Reinforcing bars for switch rail are 9 ft.
5 ins. long.

With the 21-ft. standard switch the throw is 4 ins. and
three tie rods are used. The switch rail rises 14 in.
above stock rail 6 ft. 6 ins. from point.

MicuiGaAN CENTRAL RaiLroAD.—The standard 15-ft.
switch has a 5-in. throw. The stock rail is bent 8§ ins.
from point.

The switch rail is 34 in. below stock rail at switch
point. The total amount planed from top of rail is 14
ins., beginning 10 ft. back of point. The switch and
stock rails are on same level, 2 ft. back of point. Two
adjustable tie rods are used. :

Missourt Paciric Ramnway. The standard 13-ft.
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split switch has a 4%-in. throw. The stock rail is bent
814 ins. from point.

The switch rail is ¥ in. below stock rail at point, is
level with stock rail 2 ft. 9 ins. from point, is 74 in.
above stock rail 4 ft. from point, remains at an elevation
of % in. above stock rail for 4 ft. and falls to level of
stock rail at heel of switch. Two adjustable tie rods
are used.

With the 11-ft. switch the throw is 414 ins. and bend
in stock-rail is 7 ins. {rom point.

NEW York CENTRAL & HupsoN RIVER RAILROAD.
—The 15-ft. switch has a 4-in. throw. The stock rail is
bent 1 ft. 434 ins. from point.
~ The switch rail is 5§ in. below stock rail at point, is
14 in. above stock rail 5 ft. from point, remains at eleva-
tion of 4 in. above stock rail for 5 ft., and then falls to
level of stock rail.

Two adjustable tie rods are used. Reinforcing plates

are 3% in. in thickness and extend the length of switch
rail.

NEw Yorkx, New HAVEN & HARTFORD RAILROAD.— -
The 15-ft. standard split switch for 100-lb. rail has a
37%-in. throw. The stock rail is bent 1134 ins. from
point. :

The switch rail is 34 in. below stock rail at point, it
rises 3/16 in. above stock rail at distance of about 5 ft.
674 ins. from point and then falls gradually to same
level at a distance of about 314 ft. from heel. Five tie
tods are used and placed on 2-ft. centers. Spread at heel
is 614 ins.

The 15-ft. switch for 80-Ib. rail has spread of 534 in.
at heel.

PENNsYLVANIA Lines WEesT or PirtsBurGH.—The
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18-ft. standard split switch has a 4Z4-in. throw. Two
adjustable tie rods are used. Reinforcing plates are
1614 {t. in length,

The switch rail is 4 in. lower than stock rail at point,
is level with stock rail about 2 ft. 9 ins. from point, is
14 in. above stock rail 5 ft. 3 ins. from point, remains at
an elevation of 74 in. above stock rail for a distance of
5 ft. and then falls to level of stock rail in the next 5 ft.
3 ins.

With the 30-ft. switch, the switch rail is 7% in. below
stock rail at point, is 74 in. above stock rail 9 ft. from
point, remains at 4 in. above stock rail for 10 ft. and
then falls to elevation of stock rail in next 8 ft. Five
{ie rods are used, two of which are adjustable.

PERe MARQUETTE RAILrRoaAD. The 15-ft. standard
split switch has a 5-in. throw. Two adjustable tie rods
are used.

The switch rail is 94 in. above stock rail at point, is
level with stock rail at distance of 18 ins. from point,
is 1% in. above stock rail at distance of 8 ft. from point
and then falls to level of stock rail at heel of switch.

PraiLabperrmia & ReapiING Rainway.—The standard
switches have a 4-in. throw. The construction is similar
to that of the Central Railroad of New Jersey.

WasasH RaiLroaD.—The standard 15-ft. split switch
for 70-lb. rerolled rail has a 4%-in. throw. The stock
rail is bent 8 ins. from point. The switch rail is 74 in.
below stock rail at point, is even with stock rail 8 ins.
from point, is 34 ins. above stock rail 5 ft. 3 ins. from
point and then falls to level of stock rail about 12 ft.
from point of switch.
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Standard Turnouts and Crossovers

BaLtiMorRe & OHI10 RAILROAD.—With turnouts Nos.
4 and 5, 11-ft. switches are used; with turnout No. 6 a
13-ft. switch; with turnout No. 7, a 15-ft. switch; with
turnout Nos. 8 and 10, 16%5-ft. switches; with turnout
No. 16, a 24-ft. switch, and with turnout No. 20, a 30-
ft. switch.

The No. 8 turnout with 1675-ft. switch and 15-ft.
spring and rigid frog has a lead of 67 ft. The degree
of turnout curve is 12° 18" 08”. The distance from toe
to point of frog is 6 ft. 6 ins. The heel clearance of
switch is 614 ins.

. The No. 10 turnout with 1675-ft. switch and 15-ft.
spring and rigid frog has a lead of 77 ft. The degree
of turnout curve is 7° 12" 12".

The No. 16 turnout with 24-ft. switch and 20-it.
spring and rigid frog has a lead of 120 ft. The degree
of turnout curve is 2° 39" 26”. The distance from toe
to point of frog is 8 ft.

The No. 20 turnout with 30-ft. switch and 27-ft. rigid
frog has a lead of 149 ft. 6 ins. The degree of curve is
1° 41" 17”. The distance from toe to point of frog is
9 ft. 6 ins.

With crossover No. 7 the distance from point to point
of frogs is 24 ft. 24 in.; with No. 8, 27 ft. 7 ins.; with
No. 10, 34 ft. 8 ins.; with No. 12, 41 ft. 834 ins.; with
No. 16, 55 ft. 914 ins., and with No. 20, 69 ft. 10 ins.
The distance between track centers is 13 ft.

CeENTRAL RAILROAD OF NEW JERSEY.—The No. 8 turn-
out with 20-ft. switch and 1R-ft. frog has a lead of 72
ft. 10 3-16 ins. The angle of switch is 1° 27 45", angle
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of frogs 7° 09’ 10”, and the radius of center line of turn-
out curve is 482.69 ft. The distance from toe to point
of frog is 4 ft. 1014 ins. Standard 15-ft. guard rails are
used with all turnouts and crossovers.

The No. 10 turnout with 20-ft. switch and 15-ft. frog
has a lead of 83 ft. 415-16 ins. The angle of frog is
5° 43’ 29” and the radius of center line of turnout curve
is 765.32 ft. The distance from toe to point of frog is
6 ft. 534 ins.

*The No. 12 turnout with 20-ft. switch has a lead of
94 ft. 214 ins. The angle of frog is 4° 46" 19” and radius
of center line of turnout curve is 1,175,39 ft. The dis-
tance from toe to point of frog is 6 ft. 334 ins.

The No. 15 turnout with 30-ft. switch has a lead of
126 ft. 734 ins. The angle of switch is 0° 54 55°, the
angle of frog is 3° 49" 06”, and the radius of center line
of turnout curve is 1,754.45 ft. The distance from toe to
point of frog is 8 ft. 84 ins.

Cuicaco & ArtoN Raiwwav.—The No. 10 turnout
with 18-ft. switch and 15-ft. frog has a lead of 83 ft.
The distance from toe to point of frog is 7 ft. Guard
rails are 15 ft. long with 17g ins. flangeway. With No.
10 crossover the distance between frog points is 34 ft.
9 ins. for 13-ft. track centers.

Cnicaco & NORTHWESTERN RaiLway.—The No. 10
turnout with 15-ft. switch and 15-ft. frog has a lead of
81 ft. 6 ins. from switch point to theoretical frog point.
The distance from toe of frog to theoretical point is 6 ft.
6 ins. The angle of frog is 5° 43" 30" and the degree of
turnout curve is 6° 05°. The outside rail is bent to curve
of 884.3-ft. radius. With the No. 10 crossover the dis-
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tance between theoretical frog points is 36 ft. 1 15-16 ins.

Cuicaco, MiLWAUKEE & St. Paur RaiLwav.—The
No. 814 turnout with 15-ft. switch and 10-ft. frog has
a lead of 71 ft. The distance from toe to point of frog
is 4 ft. The guard rails are 10 it. long.

The No. 10 turnout with 15-ft. switch and 15-it. spring
frog or 11-ft. rigid frog has a lead of 79 ft. The dis-
tance from toe to point of spring frog is 8 ft. Spring
frogs are used in main track and rigid frogs in other
tracks.

The lead of No. 7 turnout is 64 ft.

Cuicaco, Rock IsLanp & Paciric Rammway. — The
No. 10 turnout with 15-ft. switch and 15-ft. frog has a
lead of 77 it. 8 ins. The degree of turnout curve is 7°
18". The distance from toe to point of frog is 6 ft. 8 ins.

The No. 15 turnout with 24-ft. switch and 20-it. frog
has a lead of 121 ft. 414 ins. The degree of turnout
curve is 3° 07. The distance from toe to point of frog
is 7 ft. 6 ins.

With crossover No. 10 the distance between frog points
is 30 ft. 1015 ins. for 13-ft. track centers and with No.
15 crossover the distance is 60 ft. 478 ins.

Cuicaco, St. PAaur, MINNEAPOLIS & OmAmnma RAIL-
wAy.—The No. 8 turnout with 20-ft. switch is 58.8 ft.
from heel of switch to point of frog. The No. 9 turn-
out with 20-ft. switch is 65 ft. from heel of switch to
point of frog, and the No. 9 turnout with 16-ft. switch
and 9-ft. frog is 63 ft. from heel of switch to point of
frog, the distance between toe and point of frog being
Bt

GREAT NORTHERN RaiLwAvy.—The No. 9 turnout with
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15-ft. switch and rigid frog has a lead of 78 ft. 6 ins.
The distance from toe to point of frog is 7 ft.

The No. 9 turnout with 15-ft. switch and 15-ft. spring
rail frog has a lead of 72 ft. The distance from toe to
point of frog is 8 ft.

The No. 11 turnout with 1675-ft. switch and 1614-ft.
spring rail frog has a lead of 85 ft. The switch angle is
1° 39", the frog angle is 5° 1%/, and the degree of turn-
out curve is 6° 04. The distance from toe to point of
frog is 7 ft. 6 ins. The clearance at heel of switch is
6 ins. w:

Harrinman LiNnes—The No. 6 turnout with 10-ft.
switch and 9-ft. frog has a lead of 48 ft. 1034 ins. The
degree of turnout curve is 19° 59°. The distance from
toe to point of frog is 3 ft. 6 ins, )

The No. 6 turnout with 15-ft. switch and 9-ft. frog
has a lead of 56 ft. 6 1-16 ins. The degree of turnout
curve is 20° 46", '

The No. 7 turnout with 10-ft. switch and 10-ft. frog
has a lead of 54 ft. 2 9-16 ins. The degree of turnout
curve is 14° 06". The distance from toe to point of
frog is 3 ft. 974 ins. :

The No. 7 turnout with 15-ft. switch and 10-ft. frog
has a lead of 62 ft. 7 11-16 ins. The degree of turnout
curve is 14° 52

The No. 9 turnout with 15-ft. switch and 12-ft. frog
has a lead of 73 ft. 9 5-16 ins. The degree of turnout
curve is 8° 43". The angle of frog is 6° 22". The dis-
tance from toe to point of frog is 4 ft. V%% ins. Guard
rails for the above turnouts are 10 ft. long.

The No. 10 turnout with 15-ft. switch and 15-ft. frog
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has a lead of 78 ft. 49-16 ins. The angle of frog is 5°
44" and degree of turnout curve is 7° 10°. The distance
from toe to point of frog is 6 ft. 2 ins. Guard rails are
15 it. long.

The No. 12 turnout with 15-ft. switch and 16%4-ft.
{frog has a lead of 87 ft. ¥ 9-16 ins. The angle of frog
is 4° 46" and degree of turnout curve is 4° 54". The dis-
tance from toe to point of frog is 6 ft. 7 ins. Guard rails
are 15 ft. long.

The No. 14 tyrnout with 24-ft. switch and 18-ft. frog
has a lead of 115 ft. 2 11-16 ins. The angle of frog is
4° 06’ and degree of turnout curve is 3° 36". The dis-
tance from toe to point of frog is 6 ft. 9 ins. Guard
rails are 15 it. long.

Jrrivois CENTRAL RaiLroap—The No. 7 turnout
with 12-ft. switch and 11%4-ft. frog has a lead of 57 ft.
434 ins. The distance from toe to point of frog is 4 ft.
6 ins. The degree of turnout curve is 15°. Guard rails
are 15 ft. long. The clearance at heel of switch is 5%
ins.

The standard main track No. 10 turnout with 15-ft.
switch and 14-ft. spring frog has a lead of 78 ft. 74 in.
The distance from toe to point of frog is 7 ft. The
angle of switch is 1° 42’ 39”, the angle of frog 5° 43’
55", and the degree of turnout curve is 7V° 22 327, the
radius being 777.37 ft. The clearance at heel of switch
is 514 ins. Guard rails are 15 ft. long. With No. 10
crossover the distance from point to point of frog is 34
ft. 715 ins. for 13-ft. track centers, 44 ft. 74 ins. for

14-ft. track centers and 54 ft. 634 ins. for 15-ft. track
centers.
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INTERCOLONIAL RAlLway.—The No. 8 turnout with
15-ft. switch and 12-ft. frog has a lead of 67 ft. ¥ ins.
The distance from toe to point of frog is 4 ft. 10 ins.
The degree of turnout curve is 11° 32, the radius being
497.4 ft. The clearance at heel of switch is 514 ins.

The No. 9 turnout with 15-ft. switch and 12-ft. frog
has a lead of 73 ft. 5 ins. The distance from toe to
point of frog is 4 ft. 1014 ins. The degree of turnout
curve is 8° 48, the radius being 652.6 ft. The clear-
ance at heel of switch is 574 ins.

The No. 9 turnout with 15-ft. switch and 15-ft. spring
frog has a lead of 72 ft. 214 ins. The distance from toe
to point of frog is 6 ft. 10%% ins. The degree of turnout
curve is 9° 22, the radius being 612.4 ft. The clear-
ance at heel of switch is 514 ins.

The No. 10 turnout with 15-ft. switch and 15-ft. spring
frog has a lead of 77 ft. 8 ins. The distance from toe
to point of frog is 7 ft. The degree of turnout curve is
7° R0, the radius being 781.5 ft. The clearance at heel
of switch is 514 ins. The angle of switch is 1° 40" and
angle of frog is 5° 44’

Kaxsas Crry, Mexico & OriENT RaiLway.—The No.
6 turnout with 15-ft. switch and 914-ft. frog has a lead
of 56 ft. 334 ins. The angle of switch is 1° 40’, the angle
of frog is 9° 32" and the degree of turnout curve is 20°
4. The distance from toe to point of frog is 3 ft. 6 ins.
Clearance at heel of switch is 574 ins. Guard rails are
10 ft. long.

The No. 7 turnout with 15-ft. switch and 10%4-ft.
frog has a lead of 62 ft. 315-16 ins. The angle of frog
is 8° 10" and the degree of turnout curve is 15°. The
distance from toe to point of frog is 3 ft. 1014 ins.
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The No. 9 turnout with 15-ft. switch and 12-ft. 834-in.
frog has a lead of 73 ft. 274 ins. The angle of frog is
6° 22" and degree of turnout curve is 8° 43". The dis-
tance from toe to point of frog is 5 ft. 5-16 in.

The No. 10 turnout with 15-ft. switch and 14-ft. frog
has a lead of V8 ft. 474 ins. The distance from toe to
point of frog is 5 ft. 6 ins. Guard rails are 10 ft. long.

LEniGH VALLEY RATLROAD.—The No. 12 turnout with
15-ft. switch has a lead of 84.03 ft. The distance from
toe to point of frog is 7 ft. The clearance at heel of
switch is 6 ins. The frog angle is 4° 46’ and degree of
turnout curve is 5°, the radius being 1,146.01 ft. Guard
rails are 15 ft. long. With the No. 12 crossover the dis-
tance from point to point of frogs is 44.07 ft. for 13-ft.
track centers.

The No. 10 crossover with 15-ft. switch has a lead of
74.93 ft. The frog angle is 5° 44', and the degree of
turnout curve is 7° 33’, the radius being 759.16 ft. The
distance from point to point of frogs is 3714 ft.

Missouri, Kansas & Texas Raicwav.—The No. 7
turnout with 15-ft. switch and 15-ft. frog has a lead of
62 ft. 114 ins. The distance from toe to point of frog
is 7 ft. 114 ins. The clearance at heel of switch is 574
ins. . .

The No. 9 turnout with 15-ft. switch and 15-ft. spring
frog has a lead of 71 ft. 1134 ins. Guard rails are 15
ft. long.

Missourt Paciric RaiLway.—The No. 4 turnout with
11-ft. switch and 8-ft. frog has a lead of 40 ft. The
distance from toe to point of frog is 8 ft. The degree
of turnout curve is 49° 46 12". The clearance at heel
of switch is 54 ins.
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The No. 6, turnout with 13-ft. switch and 8-ft. frog
has a lead of 54 ft.. The distance from toe to point of
frog is 3 ft. The degree of turnout curve is 19° 58" 20”.

The No. 8 turnout with 18-ft. switch and 15-ft. frog
has a lead of 63 ft. 6 ins. The distance from toe to
point of frog is 6 ft. 6 ins. The degree of turnout curve
is 11° 48" 30”.

The No. 10 turnout with 15-ft. switch and 15-ft. frog
has a lead of 74 ft. 6 ins. The degree of turnout curve
is 6° 54". The distance from toe to point of frog is 6 ft.
6 ins. Thé clearance at heel of switch is 614 ins.

The No. 20 turnout with 30-ft. switch and 27-ft. frog
has a lead of 149 ft. 6 ins. The distance from toe to
point of frog is 9 ft. 6 ins. The clearance at heel of
switch is 6% ins. The degree of turnout curve is 1°
40" 28".

Pexnsyrvania LiNes WEest orF PirrsBurc.—The
No. 6 turnout with 18-ft. switch and 8-ft. frog has a
lead of 54 ft. The radius of turnout curve is 244 ft.
The distance from toe to point of frog is 3 ft.

The No. 7 turnout with 18-ft. switch and 15-ft. spring
frog has a lead of 6414 ft. The distance from toe to
point of frog is 614 ft. The radius of turnout curve is
356.7 ft. '

The No. 8 turnout with 18-ft. switch and 15-ft. frog
has a lead of 7424 ft. The distance from toe to point of
frog is 614 ft. The radius of turnout curve is 528.5 ft.

The No. 10 turnout with 18-ft. switch and 15-ft. frog
has a lead of 8414 ft. The distance from toe to point of
frog is 675 ft. The radius of turnout curve is 859.8 ft.

The No. 15 turnout with 18-ft. switch and 20-ft. frog
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has a lead of 106 ft. The distance from toe to point of
frog is 8 ft. The radius of turnout’curve is 2,190 ft.

The No. 15 turnout curve with 30-ft. switch and 20-
ft. frog has a lead of 12515 ft. The distance from toe to
point of frog is 8 ft. The radius of turnout curve is
NSS!

The No. 20 turnout with 30-ft. switch and 27-ft. frog
has a lead of 14934 ft. The distance from toe to point
of frog is 9% ft. The radius of turnout curve is 3,438 ft.

With crossover No. 7, the distance between frog points
for 13-ft. track centers is 24 ft.; with No. 8, 27 ft. 7 3-16
ins.; with No. 10, 34 ft. 8 3-16 ins.; with No. 15, 52 ft.
3% ins.; and with No. 20, 69 ft. 734 ins.

St. Louts SouTHWESTERN Ramwwav.—The No. 7
turnout with 12-ft. switch and 7-ft. rigid frog has a lead
of 59 ft. 614 ins. The distance from toe to point of frog
is 2 ft. V%4 ins.

The No. 7 turnout with 15-ft. switch and 15-ft spring
frog has a lead of 62 ft. 134 ins. The distance from toe
to point of frog is 7 ft. 175 ins.

The No. 9 turnout with 15-ft. switch and 9-ft. rigid
frog has a lead of 74 ft. 415 ins. The distance from toe
1o point of frog is 3 ft. 414 ins.

The No. 9 turnout with 15-ft. switch and 15-ft. spring
frog has a lead of 72 ft. 114 ins. The distance from toe
to point of frog is 7 ft. 115 ins.

The No. 11 turnout with 15-ft. switch and 15-ft.
spring frog has a lead of 82 ft. 115 ins. The distance
from toe to point of frog is 7 ft. 114 ins.

The No. 12 turnout with 15-ft. switch and 15-ft. spring
{rog has a lead of 92 ft. 1345 ins. The distance from toe
to point of frog is 7 ft. 125 ins.
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CHAPTER VIL
Tie Plates

HE many designs of tie plates, shown herewith

evidence the difference of opinion which exists
among engineers as to the form of plate that is most
effective in securing the desired results. Besides the
deviation in the form of plates, there is also a wide vari-
ation in the dimensions of plates for the same weight
of rail. It may not be possible for engineers to agree
upon the best design without extensive investigations,
yet it should not be so difficult to arrive at more com-
mon conclusions in regard to the necessary dimensions.

The thickness of plates is shown to vary between 34
and 1% in.; the width to vary between 5 and 8 ins., and
the length between 8 and 9 ins, These dimensions re-
fer particularly to the tie plates for 85-1b. rail, includ-
ing both flat and flanged plates. If the plate, 7 or 8 ins.
in width, does not protect the tie better than the 6-in.
plate and does not have any appreciable increase in life
over the narrower plate, then the use of a 6-in. plate
certainly represents economy. With regard to the length
of plates the same proposition holds good, but concern-
ing the thickness of plates the different designs will
not allow of a recommendation for a standard thickness
without limiting conditions.

Some plates are of the same thickness throughout,
while others are heavier at the shoulder of the plate than
at the ends. There are too many designs to refer to
details, but as a general proposition it can be seen that
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in many designs there is no need for a continuation of
the same thickness throughout the length of the plate.

Referring to the punching of plates many arrange-
ments of spike holes are used. Plates are punched with
two, three, four and five holes. Some can be used as
right and left plates, some for two or more weights of
rail and some for intermediate and joint plates. Prob-
ably the most important arrangement is the one for two
weights of rail where a change in rail is contemplated.
To some engineers the two-hole plate made in rights
and lefts is preferable for ordinary conditions, because
with this plate there are no open spike holes and water
is not as accessible to the bottom of plate, there is no
opportunity for the track man to put in more than the
necessary number of spikes and the distance between
spike holes can be maintained at approximately 3 ins.,
which is not possible in a 6-in. plate with three spike
holes for right and left plates.

The object of this arrangement is to afford a compari-
son of the various designs of tie plates and to indicate
the present practice of certain railroads. It was deemed
best to illustrate the several methods of punching tie
plates, the transverse and longitudinal sections of plates
and the character of the flange on the bottom of the
plate where sections would not suffice.

In Figure 1, the methods of punching intermediate
plates are given. Diagrams Nos. 1 and 2 indicate the
punching of right and left hand plates with or without
shoulders, while Nos. 3 and 3a show the punchings
which permit of the use of a single plate for both sides
of the track. Diagram No. 4 shows a plate for two
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different widths of rail bases.
show four-hole plates which may be used as either rights
or lefts, the only difference being that the spike holes
in No. 6 are slightly staggered. Diagram No. 7 is for
use with two widths of rail bases or two weights of
. Diagrams Nos. 8 and 9 are right and left plates
for two widths of rail bases and are not shoulder plates.
Diagrams Nos. 10 and 11 have special punchings, illus-
trating plates now in use.
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In Fig. 2 the methods of punching joint plates
are shown. With the shoulder joint plate and spike hole
inside of shoulder, the angle bar is usually slotted for
the spikes and rests against the shoulder. With the
low shoulder joint plate and spike hole at edge of plate,
the base of rail may rest against the shoulder and the
angle bar extend beyond the shoulder. Plates without
shoulders are made both for angle bars with slotting
and for angle bars without slotting, the distance be-
tween spike holes being increased over that for inter-
mediate plates. Various methods of punching which
embody the above principles are shown herewith. Joint
plates are usually longer than intermediate plates and
in some cases are wider.

In Figure 3, transverse sections of plates, taken
parallel to the rails, are shown. The flat plate without
shoulder, the flat plate with shoulder and flanged plates
with or without shoulders are indicated. Flanges of
several depths and arranged in various ways are given.
Corrugated upper surfaces are indicated with the ex-
ceptions of certain plates upon which the corrugations
rise above the main body of the plate.

In Figure 4, longitudinal sections of plates, taken in
the direction of the tie, are given: Flanges are shown
which are placed across the tie and against the grain of
the wood. One section shows a plate reinforced beneath
the shoulder. Plates are also grooved near the center
where it is not necessary to have the full thickness of
metal to maintain strength. Other plates decrease in
thickness from the shoulder to the inner end of plate
and thus cant the rail.

In Figure 5, certain arrangements of flanges and cor-
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Fig. 2. Punching Diagrams for Joint Plates.
rugations are shown. Diagonal flanges or corrugations,
as they are best termed on account of their small depth
and arrangement, are shown on one plate, the corruga-
tions being about I4-inch in depth. . No. 2 shows more
clearly the arrangement of flanges shown in No. 10,
Figure 3, and No. 3, Figure 4.

In the following paragraphs, descriptions of standard
tie plates are given, concluding with a table of dimen-
sions. :
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Fig. 3. Transverse Sections of Plates.

CENTRAL RAILRoAD OoF NEw JERSEY.—The standard
tie plates are 6x9xI5-ins. with 5-16-in. shoulders. The
punching diagram is shown by diagram No. 11, Figure
1. The sections are similar to diagram No. 2, Figure
3, and Diagram No. 8, Figure 4. The joint plates are
8x11xY4-ins. and the punching diagram for these plates
is shown by Diagram No. 12, Figure 2. The plates are
made of wrought iron or low carbon rolled steel.

CHicAGo & NORTHWESTERN RaiLway.—The standard
tie plates for 80- and 90-lb. rail are 5x814x34-ins. The
transverse section of plate is shown by Diagram No.
7, Figure 3. The punching diagrams are similar to Dia-
grams No. 8 and 9, Figure 1. The distance between
centers of spike holes is 27%-ins.

Cricaco, BurLiNgTON & Quincy RairLroap.—The
standard tie plates are 6x815x14 ins., with 5-16 in. shoul-
ders. The punching diagrams for intermediate plates are
similar to diagrams Nos. 1, 2 and 4, Fig. 1. The distance
between spike holes is 2 ins. The bottom surface has
J%-in. corrugations as shown in diagram No. 1. Fig. 5.
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Fig. 4. Longitudinal Sections of Plates.

The longitudinal sections of the plates are similar to
diagram No. 6 with the exception of the corrugations
on the bottom surface.

Curicaco, MiLWAUKEE & St. PAuL RAiLwAy.—The
standard tie plates for 85-lb. rail 5x8x9-32 ins. The
shoulder is %4 in. high and is placed only between the
spike holes. The distance between centers of spike
holes is 3%% ins. The punching diagram for intermedi-
ate plates is similar to diagram No. 5, Figure 1, and for
joint plates is similar to No. 9, Figure 2. The joint
plates do not have a shoulder and the distance between
spike holes is increased to conform to slotting of splice
bars. The flanges are ¥4 in. wide and 34 in. deep, be-
ing located as shown in diagram No. 3, Figure 5. Dia-
gram No. 2, Figure 4, shows a longitudinal section of
plate without flanges. The plates are made of malle-
able iron.
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DENVER & R1o GRANDE RaILroan.—The standard tie
plates for 85-1b. rail are 6x8x5-16 ins. with 1% in. shoul-
ders and 7x8}4x34 ins. with 5-16 shoulders. The punch-
ing diagrams are similar to diagrams Nos. 3 and 5, Fig-
ure 1. The distance between centers of spike holes for
the 4-hole plate is 43% ins. and for the 3-hole plate 334
ins. The first design of plate has a section, shown by
diagram No. 11, Figure 3, and the second design has a
section similar to diagram No. 7, Figure 4, with -the
exception of transverse corrugations on the top of plate.
The punching diagram for joint plates is shown by dia-
gram No. 8, Figure 2. The joint plates are about 1 in.
longer than the intermediate plates.

GranD Rarips & INpiana Raiway.—The standard
tie plates for 85-lb. rail are 5x7%4x3% ins. The punch-
ing diagrams are similar to No. 5, Figure 1. The trans-
verse section of plate is similar to No. 2, Figure 3, but
it has a flange on bottom surface which is ¥4-in. wide
and 7% in. deep extending the full length of plate.

GREAT NORTHERN RAILwAvy.—The tie plates are made
6x8 ins., but vary in thickness from 5-16 to 75 in. The
height of shoulder varies between 14 and 3% ins. The
punching diagrams are similar to diagrams Nos. 2, 3
and 5, Figure 1. The distance between centers of spike
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Fig. 5. Bottom Views of Plates.
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holes is 3 ins. One design of plate has a section similar’
to diagram No. 8, Figure 3, with short flanges 3§ in.
deep and long flanges 15-16 ins. deep; a second design
of plate has flanges 7-16x2 ins., 5§ in. deep, similar to
diagram No. 4, Figure 5; a third design has a sectiomr
similar to diagram No. 2, Figure 4, and a fourth design
has flanges 5-16x1 in., 1% ins. deep, similar to diagram
No. 2, Figure 5. Plates of rolled steel and malleable
iron are used.

HarrimaN Lines.—The standard tie plates for 90-1b.
rail are 8x834x7-16 ins. The shoulder is %4 in. high.
The punching diagram is similar to diagram No. 5,
Figure 1, but holes are staggered. Sections of the plate
are given by diagram No. 1, Figure 3, and diagram No.
9, Figure 4. The distance between centers of spike holes
is 3 ins.

Note.—Plates described in this particular note are the
only ones applicable to Harriman Lines. Plates for oth-
er weights of rail are of same general dimensions.

Note.—Figures showing weights of rail with which
tie plates are to be used are rolled in plate.

INTERCOLONIAL RarLway.—The intermediate steel tie
plates for 80-1b. rail are 5x8x7-16 ins. tapered to 3% in.
The distance between centers of spike holes is 214 ins.
The punching diagrams are similar to diagrams Nos. 1
and 2, Figure 1. The longitudinal section of the plate
is shown by diagram No. 10, Figure 4.

ILLiNois CENTRAL RaIlLrRoAD.—The standard tie plates
for 85-1b. rail are 574x8x7-16 ins. with ¥4 in. shoulders.
The distance between spike holes is 514 ins. for 85-Ib.
rail. The punching diagram for intermediate plates is
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Tie Plate Dimensions
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CUB & (0. .7 . =85 1/2 6 814 5/16
C;, M. & St. P."85,. 5/16 6 8 1/4
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G NS st 90 1/2 6 814 5/16
Har. Lines..... 90 7/16 8 8% 1/4
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similar to diagram No. 3, Figure 1. The longitudinal
section is similar’ to diagram No. 7, Figure 4. The
punching diagram for joint plates is similar to diagram
No. 6, Figure 2, the length of the plates being 9 ins.
Lenice VALLEy RaiLroap.—The standard tie plates
for 90-Ib. rail are 5x8x34 ins. and 5x814x5-16 ins. The
first design of plate has four flanges as indicated by
diagram No. 2, Figure 5, and the second design has a
transverse section similar to diagram No. 8, Figure 3,
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The intermediate and joint plates are punched similar
to diagrams Nos. 1 and 2, Figure 1. The first design
is a shoulder plate and the distance between centers of
spike holes is 2 ins. for intermediate and 4 ins. for joint
plates, the width of joint plate being 634 ins. In the
second design the distance between centers of spike holes
is 234 ins. for intermediate plates and 4 ins. for joint
plates, the width of joint plate being 6 ins.

PENNSYLVANIA Lixes WEsST orF Prrrsurc.—The
standard tie plates of 83-lb. rail are 7x814x%; ins. and
for 100-1b. rail are 7x9x54 ins. The shoulder on these
plates is 3% in. high. The plates are punched ‘similar to
diagram No. 10, Figure 1, and have four 34x1 in. flanges,
1% in. deep as indicated by diagram No. 10, Figure 3;
diagram No. 3, Figure 4, and diagram No. 2, Figure 5.
Diagram No. 7, Figure 4, shows a longitudinal section
of plate without flanges. The distance between centers
of spike holes is 3% ins.

PuiLaperpuisa & ReapiNg Rainway.—The standard
tie plates are of ‘the same design as those for the Cen-
tral Railroad of New Jersey.

MicuicAN CeENTRAL RAmLroapD.—The standard tie
plates for 100-1b. rail are 5x9x3% ins., and for 60 to 80-
lb. rail are 5x8x34 ins. The shoulder is 14 in. high.
There are four flanges, as indicated by diagram No. 4,
Figure 3, the inner flanges being 74 in. deep and the
outer flanges being 34 in. deep. The punching diagram
for tie plates for 100-1b. rail is similar to diagram No. 3,
Figure 1. The tie plates for 60, 65 and. 80-1b. rail are
punched with four spike holes.
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