1

32.

;. Set
vy with
pth for
SO that
nst the
| rings:

:rmined
passC
it, an
otect!
Caré
»xcavad
irst seb
. in the
ytation
'VE.
ur well
m this
out 25
mming
ring:
agging
rience
ynsidef’
mming
n plaC‘
etweel
iges
e bestl
use O
yund 18
voids:
ouring
yut the
writef
e little
0sitive
ar an

stalla”

n,
, Ot adopted. In January, 1907, Mr. C

et Ne definite process was outlined to

s i

May 24, 1917.
Well is limited, and -only certain types of pumps are
adaptable for this work. For all-round results we have
ffective, be-

ound the Nye and Pulsometer types most €
€ause they are small, compact, easily handled and are
(ecol}omical in operation. If one unit is not sufficient,
dditional units can readily be dropped down and operated

i . ; :
1l conjunction with the first.

CEMENT JOINTS FOR CAST IRON MAINS.*

By Clark H. Shaw, Assoc.M.Am.Soc.C.E.

HIS paper presents the method of making success-

ful cement joints in cast-iron water mains. A brief
he fact

history of the use of this joint establishes the I

that this method of construction has long since
bosed the stage of experiment, and has been proved to
€ an economic factor in laying such mains. :
il The process of making the joints s des<31;;bed ibaex:id
caustrated, some experiments in ]omt.m.g are esctr in,
( 3¢S showing the strength of cement joints under trying
O90ditions are cited, and data relating to cost, etc., are
Presented, ’
About 1886 a cast-iron pipe li
was laid with cement joints at Redland
91 joints of that kind were used at 1.0s Angeles, Cal.,

4 evidently with questionable results, as the method was
harles Thornburg,

ne for water distribu-

tion s, Cal., and in

e

tth S

of th Fig. 2.

Uperintendent of one
e € water companies
fating in Long Beach,

: il -in. cast-iron
plill;’ Hiidled 1o try: cement 0I5 iOl’ av:n() of cc;nstruc-
UMping main. and instructed his forem” !
tion ¢ J A duct some experiments.

) M /| g
r. F. M. Shrode, to con the foreman, but

steel riveted
: ixture O

. T mains under pressure, by using 3 r};h?sl: pipes,
gedt Cement in caulking the bands around be caulked
iave him an idea that a moist cement Sowie )lts desired.
Into the hell solidly, and would produce the resu Sy
Was probably M,r. Shrode, who, py this €xXp

€Xperi tice in repairing
Wate Petiments and prac

Gk jon" of
:‘nally perfected the joint and used it 10 C?ntsséuzggnput
: © entire line, When this line Was compl€ ft
Mo . -~ head of about 199 5

Service, worki nder a static ;
Several plac’es oslii{(:?vgedu sgme seepage, partlctuiifel(i] 2zlitn(;hiet
W € end of the line, where the }"’?rk ‘vasﬂsl aﬁrst, oppor-
tun; ecided to re-caulk these JOIMtS i fnoisture was
gr Y} it was noticed, however, that i auad
AQally drying up, and the seepag® ey Ced by this
m ast-iron construction Was g abartl::nviorksycame
intopany until rgrr. During that year d the writer was
WPpi . POSSession of the municipality, 27 After look-
! Inte engineer of the water department. £
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ing into the merits of the cement joint, as used on this
16-in. pumping main, it was adopted as the proper method
of construction, and since that time it has been used
throughout the entire system.

Long Beach now has 60 miles of cast-iron water
mains, ranging from 4 to 24 ins. in diameter, laid with

joints of this type. All these pipes are under pressures
ranging from 4o to 8o Ibs. per square inch, and are giving
perfect satisfaction.

Method of Making' the Joint.—In making the eement
joint the pipe is placed and spaced in the usual manner.
A thin backing of the best dry jute is used instead of
oakum, as the jute is free from oils and-grease (which
should be avoided). A Portland cement, conforming to
the specifications advocated by the American Society for
Testing Materials, is used. The dry cement is placed on
a piece of canvas (usually a cement sack ripped open),
and moistened just so that when thoroughly mixed by
hand it will be of such a consistency that when gripped
tight it will hold the form of the hand (Fig. 1), and when
dropped 12 ins. it will crumble (Fig. 2). The canvas con-
taining the cement is placed under the bell, and the cement
is tamped into place by hand with a caulking iron until
the bell is about half full (Fig. 6). It is then caulked with
heavy blows until the cement is thoroughly packed in the
back of the socket. This process is continued until the
bell is packed solid out to the face (Fig. 7). A small bead
of neat cement in a plastic condition is then put on, using

" the caulking iron as a trowel (Fig. 8). As soon as the

initial set of the cement in the bead has taken place, the
joint is covered with earth to protect it from the air and
sun. In back-filling, the excavated material is always
settled with water, which helps to cure the exposed
portion of the joint.

The bead is essential, in the writer’s opinion, as the
cement packed in the bell is so dry that without protection

Fig. 5.

Fig. 4.

it would absorb moisture from the water used in settling
the trench, and it is believed that, should the joint develop
seepage when the .pressure is put on in the main, the
cement, being dry, would expand and aid materially in
keeping the joint tight.

Experiments on cement joints constructed without
fhe bead showed that, 24 hours after completion, they
absorbed water readily. In cases where seepage has de-
veloped and has subsequently qlosed, it is assumed that
the dry cement absorbed the moisture from the inside, ex-
panded, and filled the seepage pores.

About 20% of the cement is wasted by falling off the
canvas or being thrown out by the caulker. If any dust



