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ing throughout the length and width of the flanges of the drilled for bonding %4 in. smaller than required, and reamed
plates. } out immediately before the bond is to be made. The bonds
In a paved street where the rail is not exposed to any most commonly used have round copper terminals with a
great change of temperature, it is a common practice to weld flexible body made up of thin, narrow ribbons of sheet cop-
the joints. This class of joint has the advantage of being per. After ‘the bond hqle has been reamed out, the terminal
more permanent, costs less to maintain and makes a better Is. riveted in place, either by hand or preferably by a
conductor for the return current. It is made by three meth- mechanieal compressor which ensures that the hole is com-
ods: (1) The Thermit process, which depends upon the heat pletely filled.
from the chemical reaction of aluminum and oxide of iron; '
(2) the cast-iron joint, made by pouring molten cast iron e 57_—?; d
around the joint; and (3) the electrically welded joint, made I"""th"?‘lli'z*f‘ffg_i")“"
by welding two plates to the web of L_.& T r
the rail. QU tF B = .
The following tabulation of the |‘~2’2_"

different types of track joints in
use in North American cities was
compiled several years ago and as
the total number of joints used in
each city is not given, the compari-
Son is only approximate:—

Riveted welded, .......... 3.0% : 2 : ,
Bonzano continuous, ..... . 5.8% 44-60lh. ASCE. 7-80h Lorain Sect80,N°335.  7-108 I Loramn Secl {08, N2 398,
Nichols composite, ........ 6.0% Yo Special work
Electric welded, .......... 8.8% s s vl
angle’ bars, 4.0 o o 11.7% e ; j;:—ﬁ_
Oast weld, 'ruoriiee.ions 17.7% Cd e o o
ohtinnous; . Ll T 47.0% = ’-—d ~

o v !

Total, ............... 100.0% ! < v l Fig. 6—RAIL

Bonding 7 e t < ‘ SECTIONSI

It is generally recognized that ! e 9_&

2 .good hond is important from the j_ . 3
. Standpoint of operation, power B I SR ATE W, DISERVERE S T
economy and electrolysis migration. o ; : ; T ol Sectior
Poor bond lowers the voltage be-  Grooved rail Seclion. Trilby rail Section. ee rail Secfion. 3

yond ing it more . ’ ¥
diﬁiwt]}:;eg:f ef}:;tg:tgfnkgzgt; :nnake his run on time. Con- Bonds are sometimes made by soldering a short piece
Sidering the bond fromi the standpoint of power of cable to the web or flange, across the joint. This practice

. Sk before is not used extensively, because it is claimed to be a difficult
ecznoxsl;ler(i}ggzge EI;Iéc tgzelaai’ilv;:y S g:s%ili'at?::fl states matter to make this kind of joint “mechanically strong and
that he has measured drops around joints as high as 6 vplts, electrlcally per.fect.” There are, however, cases ?eported
A0d that one poor bond’can waste. 85 worth of energy in a Where satisfaction has resulted from so}idexéed bondlngf; E.
Year for every dollar. that it would cost to rebond the joint. J. Mecllraith, superintendent of ways and structures, Puget

. R : £ Sound Traction, Light & Power Co., Seattle, Wash., in

- Be resistance of a joint is usually exp res;e 9 m.tf::clse gf describing their twelve years’ experience with soldered bonds,
"~ %% of rail, and a bond provided equal to the R states that “of the 40,794 bonds on the 203 miles of track,
€ Tail being used. For instance, when a bond becomes so less than one-quarter of one per cent. have proved defective

or have been stolen. On most tracks a resistance per bond

: equivalent to 12 ft. of rail is the maximum allowed before
: 3 rebonding, -but on tracks of heavy current flow, 10 ft. is

i X - used.” -
In addition to bonding joints, it is practically essential
that there should be “cross-bonding” between rails, as other-

wise a break in one rail would ‘deaden its side, and a break
Confinvous Rail  Joint in both rails would cut off the return current altogether,
;  'This same principle may be applied to double track construe- |
tion, and bonds carried across the devil strip to the nearest
rail of the other track. The standard practice in Edmonton
is to use 4/0 cross bond between the rails every 400 ft.,
and 4/0 cross bonds in the devil-strip every 500 ft,

Welhauper Joint Fishplafe " Joinf Angle Splice Bar

Nicnols Composile' Jon! Deep Rail Joinf

Track Drainage

Track drains, which are provided to catch the rain and
melting snow that runs along the track allowance and carry
Weber Rail Joint it into’ the sewer system, should be placed at least every

. 800 ft. on a long grade, and at the intersection of descend-
F16. 5—VaArtous TYPES OF RAIL JOINTS ing grades. .
: Fig. 12 shows the older tyvge of track bcix built in Ed-
"defaots | A : ivalent to 12 ft, of rail, monton previous to 1915, in which the grill casting was
the:‘crtlvseh:sfdt blts r: SI:;:(;] cel\&:n;q‘:;:igeuse a shorter length made in two pieces, with the grills at right angles to the
£ rail as e ;eix::m allowed before rebonding. traffic. The water drops into a concrete box with an outlet
: e he ma VRS Yk g 1130 d has terminals pipe to thg silt well, which is 'connected to the sewer,

Whic, m‘en’loat comm(;lnl ofirilled through the web or flange . The silt wells may be built of concrete blocks, brick or

f the pqi ratEIN . Byee btained when the points vitrified cull tile pipe. It has been found.that excellent re-

o Tail, and the best results are o sults may be obtained by using three pieces of 22-in. or

: : ectly clean. otgin 4 D
I c::t::ttzegween t:}f rxautlhsi :ngﬂff!l')’:";:i “c'; e‘:e:fhe r:’ﬂ. are 24-in. vitrified tile pipe standing on end in a concrete base,
insure av ’




