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A LOCOMOTIVE DRIVING-WHEEL RECORDING
DEVICE.

In view of the large number of railroad wrecks oc-
curring during the past few months, supposed to be
due to defective steel rails, much discussion has been
given to the quality of steel used in the rails and the
process by which they are produced.

Practically all the steel rails in use ii this country
are produced by the Bessemer process, the same gen-
eral outline rail section being used, except from time
to time as it has been increased in dimensions and
weight to keep pace with the increased weight of the
rolling stock.

While it must be admitted that too many rails have
to be removed due to manufacturers’ defects, at the
same time it is hardly reasonable to suppose that all
of the trouble due to broken rails is caused directly
by these defects; and it is probable that most of the
breakages of good-quality sound rails on straight track
are caused by loads being placed upon the rails which
neither the railroad engineer nor the rail manufac-
turers ever expected the rail to have to carry, as there
are a number of instances of wrecks having occurred
on straight stretches of perfectly good track, where
the rail was subsequently found to have been broken,
though made of good material, while the balance of the
roadway was in the best of condition. All explana-
tions heretofore advanced still left the cause shrouded
in mystery.

A new thought has just been advanced for these
failures on a straight track, and it was brought to
light by experiments being conducted to locate the
cause of uneven locomotive-tire wear. Mr. D. Patter-
son, master mechanic of the Colorado & Southern Rail-
road Company, devised a recording instrument by
means of which he was able to transfer to a strip of
paper the contour of the tires represented by an ir-
regular line, which varies from a straight datum line
an equal amount that the tire varies from a circle;
the contour line approaching the datum line if there
is a low or flat place in tire, and receding from it if
there is a high place.

The recording instrument is called a tiregraph, and
the records, tiregrams. By examining and comparing
a large number of the latter, it was learned that in
nearly every case the defects in the tire bore a fixed
relation to the wrist-pin and counter-weights of the
driving wheels.

This investigation was then extended to some other
roads, and the conditions found to be the same.

The illustration shows the device held in position
over the face periphery of the locomotive driving-
wheel, having the disk pulley of the paper-winding
spool in frictional contact with the outside edge of
the wheel, the motion of which slowly draws the re-
cording strip of paper over the platform, on which the
record is made by pencils clamped to sliding bars. An-
other roller, secured to the ltwer end of a sliding bar,
bears against the face of the driving-wheel and vi-
brates the lateral yoke holding one pencil back and
forth, according to the inequalities of the wheel sur-
face. The upper, inner edge of the initial sliding bar
is provided with gear teeth, which mesh with the
gear of a pivoted segmental wheel, so arranged that
the small vibratory motion of the initial slide bar will
maghify the movement
of the second sliding bar
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ance weight to each driving wheel, and the tiregram
showed that if the crank-pin and its parts and the
counter-weight were correct according to the formula
used, the tires would not wear evenly, but would wear
most adjacent to the crank-pin and the middle of the
counter-weight, and the space between the weight and
the crank-pin would appear as a high place on the tire-
gram, indicating unequal pressure of the wheel upon
the rail.

If the counter-weight were moved toward the crank-
pin to one side of its former center line, the high
place would be reduced on that side, but would be in-
creased upon the other.

One class of engines was found which produced
practically parallel lines on the tiregrams, and they
were balanced by the Davis method of using two coun-
ter-weights to each driving wheel, the weights <placed
120 degrees apart, and forming with the crank-pin
center an equilateral triangle.

The upper of the two diagrams shows a more even
movement than the lower one. The upper diagram
represents the effect of balancing the counter-weights
by the Davis method, which SI\IOWS a fairly even line
throughout. The lower diagram shows the common
method of arranging the counter-weight opposite the
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crank, and it will be seen that the depression in the
record line is very marked opposite the crank-pin. The
position of the counter-weights is shown in the small
circles at the end of each tiregram.

The interesting conclusion that is drawn from this
series of tests ig that but one class of counter-balances
examined showed practically even tire wear, and hence
even pressure on the rail, and that all the others had
unbalanced weights traveling through space at terrific
speed, and at each revolution of the wheel striking
powerful and destructive blows upon the rails, the ef-
fect of which would depend upon the kind of support
the track had where each inaividual blow was deliver-
ed; and that it is probable that many if not all wrecks
of high-speed trains- on straight tracks where broken
rails were subsequently found, were directly traceable
to this condition of the counter-balances, and not to
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A NEW EGYPTIAN IRRIGATION CANAL.,

BY J. B. VAN BRUSSEL,

A very large irrigation scheme is now in process of
development in Egypt. The area of land under pre-
paration for irrigation and cultivation is about 125,-
000 acres; it is bounded on the west by the Nile, and
to the eastward is the desert. It is almost midway be-
tween Assouan and Edfu; the soil is dry and parched,
and is supposed to have received no water for the last
3,000 to 4,000 years. It is, moreover, saline, and for
this reason it is necessary to wash the ground for
from three to four weeks before any crops can be grown
upon it. When first wetted, the ground swells and
rises about six inches, afterward subsiding from one
foot to two feet. The east-bank of the Nile at Kom-
Ombo is too high to allow of the land being irrigated
at flood time in the usual manner, and in order to
obtain an adequate supply of water for the continual
watering of this large tract of land, it was necessary
to put down sets of powerful and specially-designed
pumps. These pumps, which were supplied by Sulzer
Brothers, lift the water through suction mains 614 feet
in diameter, and discharge it into riveted steel rising
mains of the same capacity which in their turn deliver
the water into a service reservoir. A large steel canal
starts from this service reservoir, and delivers the
water into distributing earth canals or culverts, from
which it flows on to the land. The lift of the pumps
is from 16 to 22 yards, and the top of the reservoir
wall is 115 yards above sea level at Alexandria. The
service reservoir was made of reinforced concrete.

The canal is composed of riveted steel, the plates
being % inch thick. It is nearly semi-circular in form,
614 yards in diameter, with 20-inch straight sides at
the top, being therefore nearly 12 feet deep. Its total
length is near a mile. It is built up of seven plates
round the circumference, the plates being connected
together by l4-inch snaphead rivets, of which a total
of 650,000 were used. The circumferential seams
break joint. External T-iron stiffeners, 5 inches by 3
inches by 34 inch, are riveted on at 2 feet 6 inches cen-
ters. There is also a top bracing of cross angles, and
flat bars bolted on to 3-inch by 2l%-:inch by 34-inch
curb angles. To allow for expansion and contraction,
the canal was subdivided into seventeen sections, aver-
aging nearly 105 yards each. These were connected
together by masonry basins and packed expansion
joints. At the end of each section of canal as it en-
tered the masonry basin, a stiffening band 40 inches
wide was riveted on, the external rivet heads being
countersunk flush. This band is made to slide in and
out of the basin on_short sections of rail let into the
masonry. The joint is kept tight by means of tarred
or tallowed rope packing inclosed between two light
semi-circular angles placed back to back with bolts
passing through them. The weight of the water flow-
ing through keeps the canal floating on the packing,
and each section can therefore expand or contract ac-
cording to temperature. In practice, we understand
that it has been found that the movement is very
small when the canal is running full. The recess con-
taining the angles and the rope packing is slightly
tapered, the smaller diameter being outside, so as to
prevent the packing from being blown out by the pres-
sure of the water. For riveting, use was at first made
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that the wear of tires was greatest in the neighbor-
hood of the greatest weight in wheel. Thus, if the
crank-pin and its parts were heavier than the counter-
weight, the wear would be greater adjacent to the
crank-pin, and vice versa. Whenever excessive wear
was recorded the wheels were reweighed and balanced,
and the disparity of weights corrected. In one case
a high-speed passenger engine was found to be 230
pounds too light in the counter-balance, and several
from 50 pounds to 150 pounds; this unbalanced weight
being carried along at from 80 to 100 feet per second,
was expected to run smoothly.

The engines tested were of various types—four-cyl-
inder balanced compounds, tandem compounds, outside-
connected compounds, simple piston valve and simple
slide valve-—and equipped with various systems of
counter-balances.

The balanced compounds were equipped with two
counter-weights on each main driving wheel, and the
wear on tire indicated the location of the weights had
been altered, probably in an endeavor to correct the
balance..

Most of the other engines were balanced under the
master mechanics’ methods, and had one counter-bal-

RECORD TIREGRAMS, SHOWING THE EFFECT OF TWO FORMS OF COUNTER-WEIGHTS.

the material in the rails. It is also probable that where
wrecks have occurred to trains hauled by electric loco-
motives without counter-balancing weights in their
driving wheels, the initial damage to the rail was
caused by a preceding train hauled by a steam loco-
motive, and. that the final giving way of the rail only
occurred when called upon to carry the following elec-
iric locomotive at high speed. It further indicates
that the poor counter-balancing of the driving wheels
may be responsible for the failure of a large number
of driving-wheel centers, the spokes of which have
broken out between the crank-pin hub and the rim, and
which the manufacturers have attempted to strengthen
by means of wets to connect the spokes to each other.

The above conclusions are only too amply verified
by the experience of railroad operators, who have been
compelled to- replace long stretches of kinked and
buckled rails and remove numbers of broken driving-
wheel centers, both evidently due to the same cause.

According.to a British consular report, a Danish
civil engineer-has succeeded in producing beer in the
form of tablets. These are dissolved in hot water,
supplying, when coeled, beer of excellent quality and-
flavor,

work. The native riv-
eters were engaged
chiefly from Cairo and
Alexandria. Two to three months were spent to
make them efficient with pneumatic tools, but the idea
had finally to be given up, and the work was finished
by hand. The rivets put in by the machines were, on
the whole, better than those pit in by hand, but the
natives could not put in enough rivets per day to
make the pneumatic plant pay as against hand work,
and the conclusion was come to that the average na-
tive was not physically strong enough to work the
machines to fgll:advantage. About 15 per cent of the
machine rivets had to be cut out. The calkjng ham-
mers were, however, used right through the contract,
and were found to be very useful. The men trained
to use them were of the fellaheen class, from villages
round Kém-Ombo, and on the whole they were found
to be much better and more reliable than the men from
Cairo .and Alexandria.

The method of leveling the canal was as follows:
During ‘the plating and riveting of the plates, timber
cradles were used to keep the bottom level, and props
to prevent the sides from dropping out of shape. The
cradles were placed about 30 feet apart, The props
were placed under the top curb, and shorter ones were
fixed under angle cleats bolted to the first longitudinal
seam from the top. As each section was completed,
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together with the masonry basin by which it was con-
nected to the next section, the canal was adjusted to
its proper level by means of Haley jacks, which were
placed along each side of the section, and before the
jacks were removed earth was banked up on each
side of the canal. To insure the banks so formed be-
ing solid, the earth was well watered and rarﬁmed
tight against the steel
work. The amount of fall
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were _constantly being burled and lost. The natives
did not like night work, and it was difficult to make
the Arab holders-up .work at mnight underneath the
canal, on account of the scorpions in the sand. The
rising mains are, as already said, 6%, feet in diameter
and were about 500 yards long. The plates were 34
inch thick, and they were riveted together with %-inch
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The Arabs were fond of drinking the machine oil
and anointing their bodies with it. They are not in-
telligent, and their eyesight, unlike that of the desert
Bedouin, is usually very bad. It was not an uncom-
mon sight to see an Arab plater, after several weeks’
training, trying to screw a nut on to a drift instead
of on a bolt, One of the chief troubles was that the
different tiribes, etc, did
not get on well together,

given to the canal was
about 2/5 inch per section.
One great difficulty expe-
rienced in keeping the steel
canal level during con-
struction was due to the
action of the wind, espe-
cially during sandstorms,
on the dry sand which
formed the foundation.
The wind was able to pass
under the canal through
the spaces where the sand
had been removed to allow
room for riveting the cross-
seams on the bottom plates.
This caused the sand to
drift, and the wood cradles

and fought with sticks
and knives on the small-
est provocation.

Mining for Brass in San
Francisco.

From the early pioneer
days the brass foundry of
W. T. Garratt & Co.
stood on Fremont Street,
San Francisco. When the
great fire destroyed the

business region of San
Francisco in April of
last year, the second,

third and fourth stories
of the foundry were well
stocked with goods made

to sink. A 105-yard sec-
tion would often sink sev-
eral inches, on this ac-
count, during one night. Another difficulty was due
to the unequal expansion of the “steel plates, owing to
the sun’s rays affecting the side of the canal nearest
to it more than the other side. In some gections the
ends moved out of center as much as 4 inches, some-
times moving one way and sometimes the other.
Jacks and props were quite useless to prevent this
movement. It is supposed that the explanation of this

Fellaheen at Work ‘on One of the Sections.

hand head rivets. The mains were made four plates
circumference, the circumferential seams breaking
joint. In each main there were two expansion joints.
The mains were, like the canal, painted inside and out
with two coats of Siderosthen. All the riveting on
these mains was done by hand, and the pneumatic
plant was only used for calking.

In riveting up the pipes it was found -necessary to

of brass, which was melt-

ed by the intense heat

and ran down into the
basement. Much of the metal was recovered easily
after the débris of the foundry had been cleared away.
Then shovels and screens were used to recover the
brass from the soil in the cellar. But a large quan-
tity of brass still remained in the ground, and the
manager of the foundry decided to mine for this.
There is a small well under the cellar floor, and an
electric motor was used to pump the water up to the

Affixing Plates to the Ribs.

phenomenon is that the sections could not move, when
expanding, in a- straight line, and therefore buckled
slightly. This movement was not arrested entirely
until the canal was banked up with earth, and had
the water running through it. The canal was painted
with .two coats of Siderosthen inside and out. This is
a spirit paint with an asphalt or bitumen base. It is
applied cold and dries quickly, and it is said to be one
of the most satisfactory

Work Progressing on the Seventeenth Section of the Canal.

leave out every sixth plate on the top to allow of
sufficient ventilation, so that riveters .could. work in-
side; these plates were replaced as the work pro-
ceeded. All the inside painting was done 'at night;
owing to the temperature, it could ‘not be done during
the day. In order to protect the Arabs from the sun
in July and August, three light wooden. screens were
erected at intervals over the top of each pipe.

top of a sluice provided with rifles. The water was
then allowed to run back into the well, which, though
only a small one, proved sufficient for the purpose.
Brass was found in much larger quantity than was
expected, and the strange mine has proved highly
profitable. For two months it has yielded large re-
turns. The operations have been so successful that
they will be extended to the adjoining building, where

the casting was carried

coatings for this class’ of’
work. The total weight of
the steel work was 1,250
tons. Seven hundred men
were employed, and the
work was completed in five
montns, working day and
night without stopping.
It was designed to pass 12
cubic meters of water per
second at a velocity of 34
inches per second. ‘An in-
closed camp was made
close to the site for Eng-
lishmen; the Arabs being
housed some in tents and
some in stone houses call-
ed esbahs. Traveli_ng
cranes mounted on rails
running astride the canal
were used for lifting the
plates and fixing them in

on. During the half cen-
tury that the foundry has
been in existence the
earthen floor has been
raised about twelve inches
by the gradual accumula-
tion of material, chiefly
molten brass that was
spilled in making -cast-
ings. The brass will be
washed out from the
earth and is expected to
yield valuable returns.
Packing for Steam' Con-
ductors.—Asbestos 40 p. c.,,
slag wool 20 p. c,. wood
cellulose 20 p. c., long fib-
ers of hemp rope 20 p. c.
Ropes are ground to half
stuff, above quantities mix-
ed, ground, poured - into

position. The loose sand
foundatigns caused much
trouble, and tools, "etc.,

Inspectors at Work : - View aivug tne Interior of the Canal.

A NEW EGYPTIAN IRRIGATION CANAL,

plates, saturated  with
water glass and when
dry cut into rings or slabs.
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An Interior Section of the Canal.
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