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ceive that only a few hours before a large portion of
the waters of Lake Erie had taken this route to old
Ontario and that in all likelihood they would be flow-
ing over the same route within a few hours more.
Here and there was a gravelly-like deposit that had
been brought down from above by the stream at full
flow, but left behind on the rocks as the vigor of the
river gave out. Great patches of ice were left all about
on the rocks, as the water became too low to' float them.
Big pieces of loose limestone rock were deposited in
some places, but for the main part the river’s course
was over the limestone ledge that had been swept
quite clean by the rushing river.

At no time in the history of Niagara were so many
souvenirs taken from the river in a single day. Well-
worn stones, rough rocks, small trees and canes from
the little islands, Ship and Brig, all served the pur-
pose of souvenirs, while in some cases people carried
off shrubs torn up by the roots from the little islands
they had never before visited. The pot holes, the cre-
vices, all depressions were searched by the eager
crowd, which was made up of men, women and chil-
dren, all unmindful of the fact that the river might
any moment burst through the ice jam and sweep them
over the fall to eternity.

When supported by the customary downpour of water
from the great reservoir above, the American Fall of
Niagara is without doubt a magnificent spectacle; but
when the waters cease to flow, when the plunging,
reckless torrent is diverted in its volume, as on March
22, the grandeur disappears, and the world’s greatest
waterfall is a shame-faced spectacle that would make
one of the many poets who have told of its sublimity
sorry he had ever looked upon it and become en-
thused over its magnificence. Usually, a powerful
stream of water rushes through between Goat and
Luna Islands, for it is under this Center Fall that
the Cave of the Winds has its glory; but on the occa-
sion of the ice jam the stream at this point was un-
worthy of the name creek, so weak was its flow. For
centuries the water has burst over the edge of the
precipice of the American Fall in a gleeful way, shoot-
ing far out with a bound and a jump, forced on by the
pressure of the flood behind. The picture reproduced
shows barely enough water coming down to the brink
to curtain the rocky cliffs from the view of the cu-
rious thousands who came to see Niagara and its
force conquered. The huge ice mounds in front of the
fall stood out naked, while the rocky talus at the base
of the fall was also partly in full view, telling only too
plainly why it is the bodies of so few persons who go
over this fall are recovered.

As wonderful as it was, it is certain that if the
time ever comes when the flow of the Niagara River is
diverted for any purpose to such an extent as to make
such a spectacle as that of March 22 continuous, there
will be sorrow at Niagara. And yet Lord Kelvin, the
eminent English scientist, personally stated to the
writer:

‘I look forward to the time when the whole water
from Lake Erie will find its way to the lower level of
Lake Ontario through machinery, doing more good for
the world than that great benefit which we now possess
in the contemplation of the splendid scene which we
have presented before us at the present time by the
waterfall of Niagara.”

A —————
ELECTRIC TRACK WELDING.
BY WALPON FAWCETT.

Marked improvements have been made during the
past two years in the process of electrically welding
rail joints. Although by the process which has been
used. since 1897 the breakage on all welding did not
exceed one per cent, the new system has reduced the
percentage of breakage to less than one-tenth of one
per cent. In the city of Rochester, N. Y., where the
new process was rarely employed, more than 5,300
joints were welded during the latter part of 1901. An
examination in the spring of 1902 disclosed only six
broken rails. None of the damaged rails had a joint
broken through the bars or a weld pulled off; prac-
tically all of the breaks occurred through the existence
of old bolt or bond holes beyond the bars.

The new plan of welding has been still further im-
proved to meet such exigencies, and now all welding
bars are made long enough to reach over bolt and bond
holes, so that in the future even this source of break-
age will be practically eliminated. The remarkablestate
of perfection to which electric track welding has lately
been brought appears all the more marvelous in view
of the fact that in the latest approved method em-
ployed, each weld depends on the judgment of the man
making it, and must necessarily remain in the track
and await the strain of winter to disclose defects, if
any exist. Even under these circumstances, however,
not one weld in a thousand fails to successfully stand
the actual test.

The machinery employed in electric track welding—
and it is of a very ingenious character—is mounted on
trolley cars of special design, the running gear ot
which is provided with threaded axles, so that the
machines can be used to weld track of almost any

Scientific American

gage. The welding of newly-laid rails is done either
before or after the paving is in place, space being lelt
at the joints to permit the entrance of the welder.
When welding is to be done on rails which have been
in place for some time, the paving is torn up around
each joint, and the old plates and bond wires removed.
It is necessary, of course, in such instances, to bring
the rail ends up to the proper grade.

The new method of electrical welding comprises
three distinct operations. The first step is that of
sand-blasting, whereby all the dirt, rust, and foreign
matter is removed from the rails, at points where
welds are to be made, and also from the bars used
in making the joint. Sand-blasting necessitates the
employment of apparatus, including a ten horse power
motor driving an air compressor, an air storage tank,
a sand bin and sand mixer. A hose and nozzle enables
the operator to direct the blast of air, carrying the
sand against the rails, so that all foreign matter is
quickly removed.

Two cars are required to-carry the apparatus for
welding, which constitutes the second step in the work.
The welder itself is hung from a bail on a crane, ex-
tending out beyond the end of one car. This crane
is so arranged that the jaws of the welder can engage
the sides of the rail, and also shift from one side to
the other, thus’ enabling work to be carried out on
both rails of the track. The operation of this crane
is accomplished by means of friction clutches, from a
shaft in the car, which shaft is kept running contin-
uously by a five horse power motor.

The motor also drives a small rotary pump, which
circulates water through the welding transformer and
the faces of the contacts, thereby keeping them cool.
The water, after it has passed through the welder, is
elevated to a cooling tank on top of the car. It is of
course desirable that this water shall be cooled just
as rapidly as possible, for which purpose a novel plan
is employed. Starting from the middle of the tank,
and passing around and around until the outer cir-
cumference of the tank is reached, is a serpentine par-
tition. A perforated false bottom is provided, through
which air is forced from a powerful blower. The hot
water from the welder passes into the outer portion
of the serpentine partition, and is subjected constantly
to the modifying influences of the forced air. After
reaching the center of the serpentine partition, the
cooled water is conducted to one of the tanks in the car.

The welding apparatus proper consists of an alter-
nating current transformer, the primary winding of
which is made up of two coils in parallel, each of forty-
four turns. A single loop of copper of large cross sec-
tion forms the secondary coil; and the terminals
constitute the contacts or jaws, which engage each
side of the rail, and between which the weld is made.
Supporting the transformer on either side, although
insulated from it, are lares levers hinged together at
about two-thirds of the distance from the top, which
levers are used to transmit the necessary pressure to
the weld. A hydraulic jack connects these levers at
the top. A pressure of over two tons per square inch
is obtained on the rams of the jack, which are less
than four-inch diameter; and inasmuch as this is
increased by the leverage of the arms, the pressure
developed at the weld is in excess of thirty-seven tons.

For making a joint there are employed flat-rolled
steel bars which have on one side, at either end, bosses
or projections, serving as contact points between the
bars and the web of the rail, and confining the welded
area of these sections. About the middle of the bars
on the same side with the projections is placed a flat
strip of steel, perhaps one-eighth of an inch in thick-
ness and one inch wide. The bars are supported on
small blocks, and so placed across the joint that the
middle strip engages the web of both rails. The end
welds are horizontal, while the middle weld is vertical
and the full width of the bar.

The whole operation of welding is conducted very
expeditiously. When the welding train of two cars is
moved up to a joint, the welder is swung into place and
the jaws made to press against the bars on each side
of the rail. The current is then turned on and flows
from contact to contact through the bars and the rail
web. By altering the pressure on .the jaws, the re-
sistance of the several junctures is increased, and the
whole is soon brought up to a welding heat. When this
point is reached the current is cut off, and simultan-
eously the pressure is brought up to the full amount.
After the pressure is loosened, the welder car is moved
back, in order to bring the jaws opposite the ex-
iremity of the bars, and here the same process is re-
peated, with the addition that when the final pressure
is applied, it is held there and the weld permitted to
cool under pressure, until no glow is apparent. Then
the welder is moved forward to the other end of the
bar, and the process is repeated, after which the
welder is swung to the opposite side of the car and the
joint on the other side is welded.

The present plan of holding the pressure after the
completion of the weld increases the strength of the
weld very materially. Only the ends are so treated,
the center weld being subjected to so slight a strain

© 1903 SCIENTIFIC AMERICAN, INC.

APRIL 4, 1903.

that such a precaution is unnecessary. One of the
improved processes of the new plan of welding grows
out of the discovery that it is advantageous to weld
the ends of the bars while the bars are in an expanded
state. By making the center weld first, and not stop-
ping to cool it under pressure, the greatest elongation
of the bars is, of course, secured. As the bars cool
off, after the ends are welded, they shrink and exert
a powerful pull to bring together the abutting rail
ends, thus closing the slightest opening and leaving
practically no joint whatever.

The advance in this direction is of greater signifi-
cance than might at first be imagined, for in the manu-
facture of a continuous rail, the abutting rail ends, it
not brought firmly together, give the metal in the head
of the rail an opportunity to flow into the opening be-
tween tlie rails. This will in time cause a low spot in
the head of the rail. The bars being always in a state
of tension, the rail inclosed between the bars is neces-
sarily in a state of compression; and inasmuch as any
contraction of the rail between the joints will be trans-
mitted to the end welds, it is obviously necessary that
these latter be as tough as possible, that they may
withstand the strain. The center weld merely con-
tributes to vertical stiffness, and tends to prevent any
movement of the rail ends.

The current actually used in welding operations by
this new plan approximates from 25,000 to 30,000 amp-
eres at 7 volts. The car accompanying the welder
carries a rotary converter for changing the direct cur-
rent from the trolley to an alternating current. The
current in the primary coils of the welder is a 40-cycle
alternating, at 300 volts; and the direct-current side of
the rotary converter is capable of taking from the trol-
ley, current at from 325 to 600 volts. By means of the
regulating apparatus, a constant supply to the welder
of 300 volts is maintained, regardless of fluctuations
on the line. At a voltage of 500, about 225 amperes
is required on a line, or, in other words, about 125
kilowatts is required to make a weld, the time con-
sumed, or rather the interval during which the cur-
rent is on, being two and a half minutes.

The final operation of welding consists in grinding
the head of the rail to a true surface. There is com-
paratively little need for this finishing process‘ where
new rails are being welded, but in old track it is very
essential, inasmuch as the receiving rail is purposely
welded higher than the other. The grinder, which is
used to grind out the inequalities in the rail head and
bring it back to a true surface, consists of an emery
wheel mounted on a carriage having two rollers which
are about four feet apart. The carriage is let down on
the rail, so that the rollers roll along the head of the
rail, and the emery wheel is thus over the uneven por-
tion at the joint. A swing frame connects this carriage
with a motor on the car, and the operator is thus en-
abled to move the emery wheel back and forth over
the joint while the car remains stationary. A hand
wheel enables the emery wheel to be gradually fed
down, and as it is moved forward and back the high
places are ground off until the whole joint is brought
to a true surface. In many respects the operation cor-
responds to the manipulation of the ordinary carpen-
ter’'s plane. When carried on as a continuous process,
only about fifteen minutes are required to complete a
joint; and when operations are conducted day and
night, at least eighty joints are completed in 24 hours.

‘'he Current Supplement.

The current SupPLEMENT, No. 1422, opens with an
article on the recent collision on Long Island Sound,
in which the two great Sound steamers, ‘Plymouth”
and “City of Taunton,” suffered no little damage. Two
splendid pictures of the steamers after the accident are
presented. The industry of compressed and liquefied
gases is made the subject of a review of some length.
Jacob Backes describes a new printing system, where-
by it is possible to use ordinary typewriting in lieu
of printing types. Sir William J. Herschel’s presi-
dential address before the Photographic Convention ot
the United Kingdom was devoted to a discussion of
color photography. Among the shorter articles
are those on the osmium electric lamp, monorail
lines, steam trucks for heavy hauling, and radio-activ-
ity of ordinary metals. Prof. Thurston of Cornell
University discusses steam turbines to date. Fred. T.
Jane concludes his naval war game articles. Otis T.
Mason has studied the traps of the American Indians.

et~ >l
St

The Scientific American Automobile and Yachting
Number,

Next week’s issue of the SCIENTIFIC AMERICAN will
be another enlarged special number, this time de-
voted to automobiles and yachts. The cup defender is
accurately described and illustrated; the new racing
ratings of the New York Yacht Club are explained; and
the New York Yacht Club itself and its handsome
club house are described and pictured. Automobiles
in warfare and the leading types of American and
French vehicles form the subject of some interesting
articles in the automohile section.



(Entered at the Peat Office of New York, N. Y., as Second Class Matter. Copyright. 13, by Munn & ¢o.)

EsTABLISHED 1845.

Vol. LXXXVIII.—No, 14.] NE\V Y’ORK, APRIL 4’ 1903. .8 (:J;ENTS A COPY,

$3.00 A YEAR

A Welding Train Ready for Work,

TRACK-WELDING BY MEANS OF THE ELECTRIC CORRENT.—([See page 242.]
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