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weight was an important element in view of the dis-
tance the bridge had to be conveyed inland, so that
the Phenix Company got the order, although their
price was highest. It is interesting to note that the
changing of the material from iron to steel only
involved an increase of 5 per cent, the tests being as
above, and it is further noteworthy that the Pheenix
Company wished the truss to be 35 feet deep, and
offered to make the price less with it than with a 32
foot truss.

The point suggests itself : How could the American
firms offer to build the bridge in as few weeks as the
English firm required monthgs? The reply is simply
hat their sys tem of bridge building enabled it to be
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OUTSIDE VIEW WITHOUT MUFFLER.

THE EKINNEY LOCOMOTIVE VALVE.

done. Here the builder gets his drawings from the rail-
way engineer, who designs every rivet and bolt, if he
does not specify how the rivet or bolt is to be driven.
A. B. wishes one style, C. D. an entirely different type,
so that the builder must be prepared for anything—the
advocates of the American system might say for noth-
ing. In America, on the other hand, the builder de-
signs the bridge, or rather he has a standard type, and
the engineer only needs to state requirements. The
firm can therefore have special machinery for rolling
their iron or steel to the standard.sections needed, and
are thus independent of steel makers. They are, there-
fore, prepared in the fullest sense of the word. It may
be urged that the British system admits of greater
choice of design, and therefore suits British needs;
but after all it is to the foreigner we, in large measure,
have to look for orders, and as a rule he is satisfied
with what he can get quickly and cheaply, provided it
meets the desired conditions as to load and tension
and compression tests. We do not enter into the rela-
tive value of American and English designs, or as to
whether American or British prices are lowest. Our
contention is that there are most convineing evidences
that the American practice has its advantages. As to
relative prices, it is to be regretted that in the case of
the 246 foot span quotations were not gotfrom English
as well as American firms; but Messrs. Clark’s busi-
ness was not to collect proofs on economic points.
Fortunately, however, the idea suggested itself, pre-
sumably for other reasons, to get an English firm to
quote a price for a 197 foot span from sketch drawings
supplied by an American firm who had tendered, so
that we have in this case comparative prices :

Quotations for 197 Foot Span.

Price per
Price. Weight.  Ton.
£ 8. d. Tonms £ 8 a
Pencoyd Bridge Company,
America . . ......... .. 1,67 13 0 11Bf 14 5 0
Britishfirm ................ 2,025 3 0 138 14 13 6

It will be noticed that the British firm (which need
not be named) assumed a greater weight—that is in
accordance with practice—and that their price per ton
was greater, notwithstanding that material and wages
are said to be dearer in the States. Of course the
American firm have special machinery. This, how-
ever, one may find in almost all concerns.

We are indebted to Engineering, London, for our
engraving and the above particulars.

A sLIGHT earthquake shock was experienced in the
northern part of New York City and Long Island
City, N. Y., on March 8, at 12:40 A. M. The shock
lasted thirty-two seconds, and was aecompanied by
rumbling noises, oscillations from east tqo west.

INSIDE VIEW WITH MUFFLER.

AMERICAN IMPROVED LOCOMOTIVE VALVE,

The acecompanying cuts show two forms of locomo-
tive valves, one with muffler and one without muffler,
which were designed and patented by A. P. Kinney,
superintendent of the American Steam Gauge Co., of
Boston. The superiority of this locomotive valve lies
in the fact that it can be adjusted on top without re-
moval from the dome of the locomotive. In order to
adjust either the pressure or the blowdown, first re-
move the muffler, I; this exposes the compression
screw, G, adjustable nut, M, crosshead, L, locking|
lateh, O, and check nut, H. By loosening the check '
nut, H, and screwing down the compression screw, G,
the pressure is increased, and the reverse for lessening
the pressure. As a general rule, from
1-6 to 14 turn will change the pressure of
the valve five pounds either way. By
raising the locking latch, O, and serew-
ing down on the adjusting nut, M, one
notch, you reduce the blowdown one
pound, and the reverse increases it one
pound.

Until the present styles of locomotive
valves were placed on the market by this
company, in order to adjust the blow-
down, the valve had to be taken from
the dome of the locomotive. It was also
impossible to adjust while steam was on.
The present styles do away with these
objections and are a great advance over
anything hitherto produced.

Although lately placed on the market,
a number are in use on the largest rail-
roads of the country. These are giving
excellent satisfaction, and additional or-
ders from the companies using them are
the best evidence that a trial is all that is
needed to secure their adoption.

The American Steam Gauge Company,
84 Chardon Street, Boston, who are the
sole manufacturers, will be pleased to
furnish additional information to any
one making application.

A LOCOMOTIVE STONE BREAKER.

With the improved means of stone
ballasting a railway track shown in
the illustration, nothing but clean stone,
substantially free from dust, and with no admix-
fure of soil, is placed upon the roadbed. The im-
provement forms the subject of two patents issued to
Mr. A. B. Austin, of Fort Wayne, Ind., the machine
being in the form of a locomotive adapted to run thirty
miles an hour, while it can be changed to a stone
breaker in five seconds, by raising the drivers off the
track. The machine is always ready for use, on the
road or in the quarry, and will break from twenty-five
to thirty cubie yards of stone per hour, while it will also
haul one loaded car. The rock for ballasting can be
handled in large lumps, being loaded on flat ears and
drawn to the place of use, two-thirds of the rock being
undisturbed as it is dropped from the car on to the
roadbed, thus saving the handling of the ballast by
shovels. The distance between the erushing jawsand
thesize of the erushed material is regulated by rais-
ing or lowering wedges by means of a rod and nut.
The materialis crushed by the machine to a more uni-
form size and in a more expeditious manner than the

same can be effected by hand for a macadam or an or-

dinary roadway, as well as for a railroad, and is de-
livered with great facility at any desired point, its
means of self-propulsion enabling it to be moved at a
minimum of cost, and saving expense of handling.

—— - -——
AN IMPROVED WRENCH,

In this simple and durable wrench, which has been
patented by Mr. William H. Kaltenbeck, the lower
jaw may be made to slide up or down upon the shank
of the body bar, and be locked at any desired position
thereon, by means of an easily manipulated lock nut or
sleeve. The small figures show different sections of the
locking nut or sleeve, a cross section of the body bar for
a portion of itslength, asshown in one of these figures,
having its forward edge cylindrical and threaded,
while in its rear edge is a V-shaped groove, in which
fits an arm or socket extension integral with the lower
or movable jaw of the wrench, the exterior surface of
the extension being cylindrical and provided with a

EALTENBECK'S WRENCH,

thread. The locking nut or sleeve is swiveled upon
the upper end of the handle, from which it is readily
detachable, and this nut is made in two diameters,
one greater than the other ; at the lower diameter the
inner contour is circular and at the upper diameter it
is somewhat elliptical, the opposite side walls of the
smaller diameter of the nut having threads. To ad-
just the lower jaw to or from the upper one, a turn of
the sleeve or nut permits the lower jaw to be moved
freely upon the body bar, and when the jaw has been
properly placed the sleeve is turned in the opposite di-
rection, when its threads engage the threaded surtaces
of the body bar and the socket extension of the mova-
ble jaw, firmly locking the latter in the desired posi-
tion. The jaws of the wrench may be shaped for use
either as a monkey wrench or as a pipe wrench.

Further information relative to this improvement
may be obtained of Mr. W. F. Baker, Middlesborough,
Ky.

Electricity is our authority that an electric railroad
from Main Street, Orange, N. J., to Montelair, with a
braneh running from West Orange to Eagle Rock, is to
be built as soon as the weather will permit the work to
be done. The terminus at Montclair will be at the
Delaware, Lackawanna and Western Railroad station.

AUSTIN’S LOCOMOTIVE BALLAST CRUSHING MACHINE.
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Snow Plows Needed in Roumania—A Chance for
American Inventors,

We take pleasure in publishing the following letter
from Mr. Ch. Courgoulier, 60,Calea Victoriei, Bucharest,
Roumania. The communication speaks for itself :

* Every year the snow stops the movement of trains
in Roumania for a longer or shorter time. This year
they were obstructed for more than three weeks. Hav-
ing learned through ZLa Nature and La Revue €enerale
des Chemins de Fer that rotary plows are used suc-
cessfully on the lines of the United States, it occurred
to methat I would propose a trial of them on the lines
of Roumania. My proposition was accepted. So I
write to ask you to give me assistance in carrying out
my idea, by furnishing me with all the necessary in-
formation for the introduction of one of your plows
into Roumania, and making experiments with it. If it
works successfully, others will be needed.

“I will need to have drawings and detailed de-
seription of these plows, and the results obtained by
experience. Also dimensions, weight, price, terms of
payment, time required to deliver, expense of trans-
portation, supposing that the apparatus can be deliv-
ered on a boat at Galatz, a port on the Danube.”

We trust that numerous responses will be received
by Mr. Courgoulier. Write him direct.

HOW SUNKEN VESSELS ARE RAISED.
On the morning of February 27 the United States
revenue cutter Washington, Lieut. C. F. Shoemaker,

U.S. R. M., was run down by the Brooklyn Annex
boat No. 3, of the Penn-

source of the Kagera, which rises atthe foot of the pre-
cipitous and wooded hills which form the watershed
between the basins of the Rufizi and the Kagera. This
mountain chain is known to the natives by the name of
the ‘“Mountains of the Moon,” and is held in peculiar
reverence by them. Here Dr. Baumannmaintains the
real source of the Nile tobe, forif ‘it be acknowledged
that the Kagera is the chief feeder of the Victoria
Nyanza, it follows that the headwaters of the Nile can
be none other than those of the Kagera itself in the
Mountains of the Moon in Urundi, within the bounda-
ries of German East Africa.”

The 'Trap Door Spider.

Mr. D. Cleveland, of San Diego, Cal., contributes to
Science an. article in which he states some curiousfacts
regarding the trap door spider (Mygale henzii, Girard),
which is widely diffused in California. Behind San
Diego there are many hillocks about a foot in height
and three or four feet in diameter. These hillocks are
selected by the spiders, Mr. Cleveland suggests, because
they afford excellent drainage and cannot be washed
away by the winter rains. A suitable spot, which
always consists of clay, adobe, or stiff soil, having been
chosen, the spider excavates a shaft varying from five
to twelve inches in depth, and from one-half to one
and a half inches in diameter. This is done by means
of the sharp horns at the end of the spider’smandibles,
which are its pick and shovel and mining tools. The
earth is held between the mandibles and carried to the
surface. When the shaft is of the required size, the
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Sparking of Dynamo Brushes,

The Elektrotechniker, of Vienna, contains some use-
ful remarks on this subject which, we feel sure, will
prove of interest to our readers. The sparking of dy-
namo brushes not only wastes the brushes and the
commutator prematurely, but also gives rise to a con-
siderable loss of energy, which might otherwise be pro-
perly utilized. This sparking formerly was one of the
unavoidable defects of dynamos, while nowadays the
commutators of small machines mostly run without
sparking—provided no mistakes have been made in the
construction and treatment of the machine—and the
sparking of large machines has been reduced to a
minimum.

The sparking may be due to various causes. It oec-
curs when the armature becomes strongly heated, and
is due to a faulty construction of thelatter. If the
pieces of sheet iron ofthe armature are not properly insu-
lated from one another, Foucault currents are set up in
the iron and strongly heatit. Thearmature, therefore,
is tested, before being wound, by making it rotate for
several hours between strong magnets. If it has been
properly constructed, the increase of temperature will
be very slight. The armature may also be heated by
too heavya load. This will occur when more lamps
are switched on than the machine ought to feed. For
regular working the armature wire must not be loaded
with more than 414 amperes per square millimeter
(000155 square inch). Some manufacturers go as high
as 64 amperes per square millimeter, but this is a very
questionable practice. The E.M.F., too, must only be

.allowed to rise within cer-

sylvania Railroad Com-
pany, just opposite the
Barge Office dock, at the
southern extremity of this
city, where the East and
North Rivers unite. The
cutter’s port side was stove
in amidships, and the ves-
sel sank just inside her slip
at the Barge Office.

The Custom House auth-
orities appropriated $500 to
have her immediately rais-
ed, and the Chapman
Derrick and Wrecking Co.
began the work of raising
her at 7 P. M. Feb. 28.
The derrick boat Reliance
was employed. With the
aid of divers a sling of
chains was passed under
the boat and attached to
the arm of the derrick, as
shown in our photograph.
The steam hoisting gear of
the derrick was then set in
motion, and at once the
sunken vessel began to rise
out of the water. The
Washington was soon com-
pletely raised. The derrick
and her burden were then
towed to dock for repairs.

The Chapman derrick
consists of a strong float or
scow provided with several
‘watertight compartments,
on which a powerful crane is erected, worked by steam
power. The machine is capable of lifting weights of
several hundred tons. The raising of a sunken boat
like the Washington is considered a small affair for this
machine to handle. This derrick was fully illustrated
in the SCIENTIFIC AMERICAN of November 8, 1890,

The Sources of the Nile.

+ The report of Dr. Baumann’s latest geographical in-
vestigation of the Kagera River and the country lying
between that stream and Lake Tanganyika affords an
interesting and important contribution to the history
of the sources of the Nile and a singular confirmation
of the ancient myths concerning the Mountains of the
Moon.

On September 5 last Dr. Baumann’s expedition, after
having crossed Stanley’s route a week previously,
reached the Kagera River, and was received by the na-
tives of Urundi with such demonstrations of joy and
respect that he instituted inquiries as to the cause of
their enthusiasm. Hellearnt that Urundi, from Ujiji to
Rouanda, had been for ages ruled by kings who were
supposed to be lineal descendants of the moon, and
that the natives believed him to be the last king, who
had died a generation®before and who had now come
back to them from the moon.

On September 11 the expedition crossed the Aken-
yaru, which is not, as supposed, a lake, but a river,
though the name ‘‘ Nyanza” is often applied to it. Dr.
Baumann also discovered that the so-called Lake
Mworengo is in reality a river which flows into the
Akenyaru, and came to the conclusion that there was
no extensive sheet of water in Ruanda or North
Urandi. On September 19 Dr, Baumann arrived at the

RAISING A SUNKEN REVENUE CUTTER.

spider smooths and glazes the wall with a fluid which
is secreted by itself. Then the whole shaft is covered
with a silken paper lining, spun from the animal’s
spinnarets. The door at the top of the shaft ismade of
several alternate layers of silk and earth, and is sup-
plied with an elastic and ingenious hinge, and fits
closely in a groove around the rim of the tube. This
door simulates the surface on which it lies, and is dis-
tinguishable from it only by a careful serutiny. The spi-
der even glues earth and bits of small plants on the up-
per sideof the trapdoor, thizsmaking it closely resemble
the surrounding surface. The spider generally stations
itself at the bottom of the tube. When, by tapping on
the door, or by other means, a gentle vibration is caused,
the spider runs to the top of its nest, raises the lid, and
looks out and reconnoiters. If a small creature is seen,
it is seized and devoured. If the invader is more
formidable, the door is quickly closed, seized, and held
down by the spider, so that much foree is required to
open it.
shaft. When the door of the nest is removed, the
spidercan renew it five times—never more than that.
From forty to fifty ceream-colored spiderlings are
hatched from the yellow eggs at the bottom of the
nest.

‘When these have attained only a fraction of their full
size—before they are half grown—the mother drives
them out into the world to shift for themselves. After
a brief period of uncertainty they begin active life by
making nests, each for itself, generally close to *‘ the
old homestead,” sometimes within a few inches of it.
These nests are always shallow and slender, and are
soon outgrown. When the spider attains its full size,
it constructs a larger nest.
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Then the spider drops to the bottom of the

tain limits, which are gene-
rally specified by the man-
ufacturer for each ma-
chine. If the E.M.F. at
constant current is unduly
raised, a much larger num-
ber of revolutions is re-
quired, the armature iron
is heated by the frequent
changes of polarity, and
the shaft runs hot in the
bearings. Sparking also
occurs when the brushes
do not lie against the neu-
tral points of the comu-
tatorr These neutral
points, in consequence of
the reaction of the arma-
ture current on the field
magfiets, are subject to
displacement in the direc-
tion of rotation of the ar-
mature when the current
increases, and in an oppo-
site direction when the cur-
rent decreases. When the
brushes touch at the same
time two segments of the
commutator, the latter are
short-circuited; thiscauses
an overload of the respec-
tive convolutions of wire
and gives rise to sparking.
The commutator must not
be rough or uneven, and
must have no protruding
sheets. By protracted
use the sheets of the commutator are ground by the
pressure of the brushes, and in this case the commu-
tator must be turned off, or new sheets must be in-
serted.

Sometimes, during the rotation of the armature, a
sudden flaring up is noticed at the commutat~r; this
is frequently due to interruptions in the armature
winding. A break of current in the field magnets can
also give rise to strong sparking. In the present state
of perfection to which dynamos have been brought the
sparking of the brushes can be altogether avoided, or,
in large machines, reduced to a minimum. In every
case the constructor can ascertain and remove thecause
of this defect.— Electricity, London.

A Varnish for Collodion Lantern Slides,

A correspondent writes : I have been making a series
of experiments to find out the best varnish for collodion
lantern slides. I have tried nearly all the published
formuls, including Mr. Armstrong’s acetic solution of
gelatine, but the best one which I have used is as fol-
lows:

Tunny’s impervious varnisb...........cc.eveeniienans
(Thie is a saturated solution of amber in
chloroform.)
Rurelbenzol fic... ... Sl o sociBlels e o o o cioiclolelaniantes » FHe
GUM d8MMAT .« .ot vreresinseienees s SO, , SN

134 ounces.

1%
3 ounce.
‘When dissolved to be filtered through cotton wool.
This varnish runs on the plate as freely as collodion

does, without the tendency to coat your fingers and
backs of the plates like most other varnishes which I
have tried. It dries hard with a gentle heat, and is
not tacky, and it renders the fllm quite bright end
glass-like,—3B7., Jour,
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