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n;’w becoming very scarce. White Oak lasts 10
%2 years, and the other woods about 6 years.
D .hff Atlantic and Pacific Railroad (Western
Vision) uses ties 8 inches by 6 inches by 8 feet
mostly native pine, but on heavy grades
2 6I6CUrves, oak ties are used, number to the mile

tieslh? ‘Fipcinnati_ Southern Railway specifies
“« 01_0 either white, post, burr or chestnut oak,
“« r00ther timber approved by the Engineer, cut
“ loom sound live timber, free {rom. rotten or
“or se knoFs, worm holes, dry rot, wind shakes
« andOther Imperfections affecting the strength
“rem durability of the wood. All bark must be
“ lessoved. They must be 8 feet in length, not
“ s than 6 or more than 614 inches in thick-
“ lesss’ One-fourth the number must measure not
« than 10 inches face for the entire length of
« in:htle.' and the remainder not less than 8
“ Smoes » the faces must be parallel, not winding,
“ spli Oth, free from deep score-marks and
“an Nters, Tles must be cut square at the ends
“ than € straight in all 'directions. Not more
“face one inch of sap will be allowed on the
“mil of Sawed ties. 2,640 ties are used to the

1€ of single track.”
& Nof_t;tandard hard wood ties of the Chicago
Order of estern Railway have the following
Cher Ol value : White Oak, Burr Oak, Red Elm,
feet ‘l;lyi Black Ash and Butternut. They are 8
£6 i Ength and 6 by 8 inches section if sawed,
Soft WOC ¢s thick with 6 inches face if hewn.. The
7 ine eOd ties are Cedar and Hemlock, and have
Useq s depth by 7 inches face; 3,000 ties are

to the mijle.
Use Oe C}!lCago, Burlington & Quincy Railroad
co ties entirely on main line, but cedar on
as fo, o L€ branches, the sizes being the same
Quire all The specifications for Oak ties re-
or P 0 be hewn from sound live White, Burr,
en ak, 8 feet long when squared at the

;. 0t less than 6 inches and not more than
€s thxck, at least 85 per cent. to have not
inc},es ?: inches face and none less than 7
Main | €€,—3,000 ties are used to the mile on

e o 20d down to 2,640 on the branches.
ballas €ross ties are bedded in what is termed
Is ﬁnisiled ¢ embankment or cutting of the road
q“estion to.a certain width depending upon the
Of rq of single or double track, and the class
i that is being built. In cuttings sufficient
ditche MUst always be allowed for good drainage
eflough on each side, and on embankments
tieg, >~ ¥idth to rightly sustain the ballast and
he cenpor, 79ad bed should then be sloped from
~ 13l portion to the sides to drain off pro-
fom 1y tm ankments on single track are made
On d0ub1° 16 feet wide at top, and 24 to 28 feet
m | tetraCk- Cuttings on single track are
to 3, feeto 21 feet wide, and on double track 26
Ngs, dep, IF may be necessary in some cut-

Pending upon the nature of the material
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and its liability to wash down on the track, to
have very wide ditches, and these exceptional
cases must be provided for. The road-bed being
properly prepared, the ballast is laid upon it.
This ballast is either broken stone, gravei, sand,
burnt clay, cinders, shells, refuse coal siftings
from the mines, etc., or simply earth, the latter
being really no ballast at all, but merely the ties
bedded in the earth, properly rammed, and sur-
faced with the right slope for drainage between
the tiés. The question of material for ballast
depends altogether on what can be obtained at
a reasonable price, and if inferior material is used
of course so much the less perfect the road is.

The ballast acts as an elastic bed, receiving
the load from the moving train and spreading it
out over a broad surface, and also serves as a
drain to carry off the water from rain or snow to
the ditches, and not allow it to freeze around the
ties in winter, or to form wet holes in the road-
bed, into which the ties and ballast will work
and sink. First-class ballast material should be
clean, hard and alwaysof such consistency as
will allow of the passage through it. The best
ballast is a hard durable stone, not liable to de-
composition or disintegration under the action
of the weather, stones like limestone or trap,
broken into angular fragments not larger than
will pass through a two and a half inch ring.
The amount placed under the ties is very
variable, the question, unfortunately, not always
being now much is best, but how much can the
railroad company afford to use. [For the best,
or a first-class track, there should not be less
than 12 inches, although many roads which are
considered as high class, do not use over 9 inches.

On the Cincinnati Southern Railway, poxtions
of the road through clay formation have 12
inches of ballast under the ties, other parts
where the grading is light, have only 6 inches
and the Engineer’s estimates were made for the
whoie line on an average of 9 ihches for main
track and 6 inches for sidings (See Report of
Dec. 1877, since which there may have been
some modification of the standard). The bal-
last on this line is specified of gravel or broken
stone : the gravel to be clean, free from clay, or
boulders larger than two and a half inchesin any
direction, and must not contain more than one-
third of sand ; the broken stone to be of good
durable and hard limestone or sandstone ap-
proved by the Engineer and not larger than two
and a half inches in any direction.

The Chicago & North Western Railway Com-
pany uses as standard, one foot of ballast under
ties, either gravel or broken stone.

The Altantic & Pacific Railroad Company
(Western Division) uses gravel, stone or earth
ballast. ) )

The Chicago, Burlington & Quincy Railroad
Co. has been foo some time experimenting with
burnt clay for ballast, having had two miles of




