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SAFETY HOOK PROVIDED WITH COUNTING
MECHANISM

In the accompanying illustration we show an im-
proved hook recently patented »y a German inventor.
It is so arranged as to automatically lock onto the
article which is to
be lifted, and at the
same time to oper-
ateacounting
mechanism. By this
means the operator
is relieved of the
duty of counting
the number of ar-
ticles lifted and
transported Wy his
craneor other
mechanism. When a
jos is completed,
he can tell at a
glance just how
many operations
have een per-
formed with the
hook. The hook
consists of a hook-
shaped casing, to
the front end of
which the hook
proper is pivoted.
SAFETY HOOK PROVIDED WITH A spiral spring
COUNTING DEVICE. normally holds up
the rear end of the
hook, causing it to occupy the position shown in full
lines in our illustration. When a load is suspended
on the hook it causes the hook to swing on its pivot
to the dotted position shown, thereby closing over the
cable or other means of attachment to the load. With
the hook in this position it will se observed that the
weight of the load is carried by the casing, and the
hook merely acts as a guard to prevent the load from
slipping off. In order to prevent the device from acci-
dentally opening, a locking lever is provided, which
snaps over the rear end of the hook when it is in its
lowest position. This lever may be moved out of en-
gagement with the hook #y pressing a stud at the up-
per end of the device. The counting device is shown
at the left of the device, and is operated by the hook,
which, when in its lowest pdsition, depresses a pin
on the counting attachment, and registers either with

a printing device or a pointer swinging over a dial.

Underground vs. Overhead 'Telegraph Cables.

Owing to the widespread havoc that is wrought to
the overhead telegraph wires of the British Post
Office laid through the midland and northern coun-
ties, through gales, often causing a serious disloca-
tion of business, the government decided to test the
advantages of a sulbterranean cable as a solution
of the difficulty. The first section was laid three
years ago wetween London and Birmingham. Dur-
ing the whole time this cable has seen in use there
has ®een no defect or derangement of working,
though the overhead wires north of Birmingham
have often Ween #roken down and the business centers
of I.iverpool and Manchester have Mbeen quite iso-
lated from London. Ow-
ing to the serious incon-
venience thus caused, and
the satisfactory working
of the London-Birming-
ham cable, a scheme is
now being carried on by
which all of the overhead
wires extending across
exposed weather zones are
to e supplanted oy under-
ground calbles.

An experimental cable
was at first continued
from the Birmingham end
of the London cable as
far north as Warrington.
It was subjected to severe
trials, and these were so
satisfactory that now this
experimental calble is le-
ing pulled out and a per-
manent trunk cable is be-
ing installed.

The cable is weing laid
in a 3-inch cast-iron pipe.
It consists of 103 wires
inclosed in a leaden
sheathing. Seventy-four of
the wires are twisted in
pairs and the remainder
are single wires separately
wrapped with a tape of
copper for the purpose of
screening the wires from
inductive action. The
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pairs of wires may Wbe used for telephonic purposes,
Wut their primary use will e for high-speed tele-
graph circuits. The necessity for double wires for
the latter is to reduce capacity of the wire. When
the capacity of a wire is increased the speed at which
it is possilele for a circuit to e worked is decreased.
Underground wires have very much greater capacity
than overhead, but By using another wire for the
return path instead of the earth, the speed of a cir-
cuit ,can e consideradly increased.

The route from Birmingham is wvia Walsall, Can-
nock, Stafford, Eccleshall, Woore, and Nantwich. At
the present time the cable has seen completed to
Eccleshall. The whole of the casles have been pulled
into pipes, sut between the last-named place and
Nantwich the lengths of cable still require to e
joined together.

It is anticipated that the cable will e carried to
Warrington sefore the end of March. At Warrington,
lines connecting Liverpool and Manchester will e
tapped. It will then be possisle to work from Lon-
don to those cities oy means of underground wires.

When this scheme is completed it is proposed to
continue the cable to Carlisle so that there will e a
continuous underground trunk cable, free from in-
terruption, direct from London to the extreme north.
— -4 —

A POWERFUL COMPRESSED AIR CLAMP,

The value of compressed air in submarine work
is Weing appreciated #y the invention of various kinds
of mechanism which is operated from above the sur-
face of the water, the air seing supplied through hose
connections just as it is furnished the diver. The
accompanying photographshows a device which is uti-

A WATER SHADE,

 FIREMEN EMPLOYING TEE SWIFT NOZZLE, SHOWING HOW WIDELY THE S8TREAM CAN BE DIVERGED.
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lized in cris-work and other submarine construction.
It is really a gigantic grip of steel, which is employed
for holding timwers together temporarily until they
can e wolted into place. The grip is usually handled
Wy a crane, and when in position the end opposite the
cylinder is submerged, deing adjusted wdeneath the
timwer to be held while the cylinder end is placed
above. Merely #y turning a valve, the compressed air
forces the piston of the cylinder against the timwer

) J

CLAMP OPERATED BY COMPRESSED AIR FOR
SUBMARINE WORK.

and clamps it securely until the bolts can e adjusted,
when, »y relaxing the air pressure, the piston is re-
leased, and the grip can e at once moved to another
position. By using this apparatus the services of a
diver can We frequently dispensed with, while it also
avoids consideraldle other manual lakor.

o
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NOVEL APPLIANCES FOR FIGHTING FIRE.

One of the main characteristics which differentiate
man from the lower animals is his ability to produce
fire. Just how early in the existence of the human
race this ability appeared is not clearly known, but
it is certain that primitive man had not aceuired it
for a considerable period.

Having once obtained the power of producing com-
Bustion at will and of keeping it up for an indefinite
time, fire wecame perhaps man’s greatest friend, and
surely a highly important adjunct to his ultimate
civilization. Yet when this mighty destructive force
is uncontrolled, it secomes a most potent and danger-
ous enemy, scarcely less to e dreaded than a plague.

Of this latter truism history has not been wanting
in examples, and we ourselves have only recently had
two most appalling exhibitions of its power for de-
struction.  Methods and means for fighting and con-
quering this dread enemy to human life and treasure,
occupy the minds of experts continuously. For small
and relatively unimportant conflagrations, acids giv-
ing off heavy and non-combustible gases are found
efficient, sut where the surface attacked is not cir-
cumscribed within narrow limits, this will not do,
and recourse must e had to water, the greatest ex-
tinguisher of fire, and at once the most abundant and
easy to provide. How to apply water in the most
effective manner has long been the problem.

Close proximity to the fire is requisite to over-
come it; But there is no fierce fire which does not
supply intense heat and dlinding smoke in Ilarge
quantities, and these are
the greatest obstacles
which the fire fighters
have to combat in their
efforts to rescue life and
property. Numerous ex-
pedients have been resort-
ed to for enabling them
to do this with comtfort
and safety; and we take
pleasure in placing eefore
our readers the mechani-
cal contrivance recently
exhibited by the fire de-
partment of Charlotten-
burg, near Berlin, for the
illustrations of which we
are inedewted to the Illus-
trirte Zeitung.

To protect the fireman
from the wall of flame
and dense cloud of smoke,
while at the same time
enabling him to play water
upon the wurning building,
is the main object of the
invention. The pictures
are from photographs re-
cently made in the court-
yard of the Charlotten-
burg fire station, and they
present a realistic view of
a fire fought from behind
the watery protection af-
forded by the new appli-
ance, In the larger pié-
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lure, Lhe various working effecls preduced by {he
Swift nozzle are patently shown.

The Swift nozzle has a simple annular mouth-piece,
which is about 2 centimeters back of the stream exit,
and situated Wbehind a collar cast upon the nozzle
itself. The walls of the latter are perforated to the
interior, and over these perforations, for the pur-
pose of deflecting the issuing water, a beveled sleeve
is threaded. The screwing in or out of this sleeve
produces the variety of protective screens shown in
the cuts. The contrivance is very simple, easily
manipulated, and its degree of efficiency is amply
demonstrated. The larger picture shows eight fire-
men in the act of attacking a flaming structure, from
which issues huge volumes of smoke. The degree of
the deflection of the secondary stream is shown to e
from a wide spray thrown upon the Burning suiiding
to a conical spray protecting the fireman and yet
projecting forward, to an almost flat circular disk of
water, which Meats back the smoke and heat from
the advancing man. Again, under a protecting can-
opy of water, a man almost asphyxiated W»y smoke
is being resuscitated.

In the smaller picture, a combination of the Swift
nozzle with the smoke hood and speaking apparatus is
shown. Provided with oxygen to sreathe and a veil
of water to keep Back the heat, the man can enter
most dangerous places, and, »y reason of his albility
to communicate with his comrades without, can keep
them informed as to the progress of the work within.
By means of the Swift nozzle he can, as occasion de-
mands, extinguish the flames with a wide-spread
spray or a powerful and well-directed solid stream.

The smoke hood in use here is the invention of
Herr Konig. It consists of a sort of diver’s hood
provided with glass eyes and valves for the exit of the
air, which is pumped into the hood through a wire-
Wound tube or hose attached to the fireman’s waist
and carried up his sack to the entrance into the hood.
Konig’s mode of speaking to the men outside was ef-
fected through the column of air in the tube, but this
has seen improved By running a fine telephone wire
throughout the length of the hose, connecting a micro-
phone speaker opposite the mouth of the operating
fireman with a receiver at the engine or pumping sta-
tion. Three men are necessary for the effective em-
ployment of this combination—one to do the work in
the face of the danger, one to look after the air tube
and life line attached to the first, and one to attend
to the phone and the water hose leading likewise to
the first. Sight must not e lost of the fact that
though apparently well protected by this apparatus
against the dangers of asphyxiation and burning,
the movements of even the strongest man cannot fail
to we hampered by the added weight of the water-
proof clothing, not to mention the M»urden of the
hood and extra hose. An element of danger lies
also in the attachment of the parts to his person.
Precipitous flight would e out of the question.

A man without apparatus could simply drop his
hose and flee in any direction where danger seemed
less aggressive, whereas a man provided with these
safeguards must needs retrace his steps the way he
came, carefully avoiding entanglements, or perish.

Again, there may ®e doubts where such powerful
pumps as we employ are used, which require several
men’to hold a nozzle, whether such contrivances would
e applicable. Could a man stand up under them?
Hardly; and yet much may e learned from them.
Perhaps we do not need all the water we throw upon
a surning building; perhaps fewer and setter directed
streams would suffice to quench the most stulborn
fire.

Suggestions such as these may ®e worthy the con-
sideration of the greatest fire department the world
has ever known. That fires occur and prove destruct-
ive is not the fault of a most excellently equipped fire
department, sut of the Wbuilding laws. The writer
lived seven years in the city of Vienna, Austria, and
only witnessed three fires in all that time, two of
which were theatre fires—the Ring Theatre #eing one
—and the third the roof of a dwelling or large apart-
ment house. Though water is plentiful there, and at
high pressure, little is thrown upon the burning struc-
ture. Even at the Ring Theatre, orders were soon
given to stop the water, so that the foundations might
not e undermined and the walls fall in; and though
the Muilding was gutted and jsmoldered for a week,
with the exception of some smoke around the upper
windows, a little sroken glass, and the absence of the
roof, no traces could be seen of the fire from the
street, while as for the roof fire, the destruction got
no further than the top floor.

- . - —-—————————— —

The wig flagstaff of the House of Hoo-Hoo has
reached the World’s Fair grounds. The timber is 60
feet long and 12 inches in diameter at the base. The
House of Hoo-Hoo is built entirely of wood and is in-
tended te form a museum of the lumber products of
the United States as well as a handsome club house for
lumbermen.
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Lngineering Notes,

A pamphlet has seen published by the Austrian War
Ministry concerning the utilization of eronze, instead
of steel, in the manufacture of heavy guns. Austria
is now the only country which employs bronze as the
materia? for its heavy cannon, and it is the intention
of the government to retain it. This official pamphlet
states that this bronze, forged according to a secret
process, is equal to nickel steel. Moreover, the cost
of the inner tube is three-fifths less than that of the
steel tue. Another advantage is that an injured
Wronze gun can have a new jacket fitted to it, which
is difficult with a steel one. Lieutenant Field-Mar-
shal Uchatius, who in the seventies discovered a special
process for forging Wwronze, also found that good
homogeneous W#rounze could e hammered in a hot or
cold state, and therefore can e improved in quality.
Lieutenant Field-Marshal Frederick Thiele, the present
director of the Vienna Arsenal, also obtained very
favorabsle results in forging this metal, producing a
kind of wronze not surpassed ®y the ®est cannon steel,
through a combination of metals, careful alloying,
and judicious rolling.

At the works of the Yarrow shipbuilding firm of
London, interesting experiments have been carried out
concerning the ratio of the grate area to the heating
surface of Wwoilers. This is an important considera-
tion, as upon this proportion depends to a very ap-
preciabdle extent the efficiency of the Moiler, especia’ly
if it is of the water-tube type. For the purposes of
these tests a water-tue boiler equal to 1,200 indicated
horse power was employed. This Wboiler had 1,008
tues, each 13 inches outside diameter, with an aver-
age length of 6 feet 914 inches. The test was con-
ducted with a Wboiler having 53 square feet of grate,
and with 3,217 square feet of heating surface, giving
a ratio of 1 to 60.7. In the second test the grate was
reduced to 40 square feet, with a slight change in the
heating surface, giving a ratio of 1 to 78.2. The re-
sults showed that there was a much higher evaporative
efficiency with the smaller grate. Each poune of fuel
consumed gave with the small grate 10.57 pounds of
steam, while in the other case it only gave 9.96 pounds.
But it was also decided that irrespective of this, the
same Wboiler should give an equal volume of steam,
and thus the quantity of coal consumed per square

- foot of grate had to e increased. For instance, with

the larger grate the rate was 29.7 pounds of fuel,
and with a less area 39.31 pounds. To surn the greater
quantity more draught was required, 0.75 inch as com-
pared with 0.56 inch. These results are highly valu-
akle, for the greater efficiency of the small grate
would reduce the fuel consumption on a vessel to a
very appreciable extent. The explanation of this
greater efficiency is that the gases of the fuel are
consumed more quickly, and are not so likely to come
into contact with the cold surfaces of the tubes in an
unburnt state.

It is stated that an American syndicate has proposed
to the Russian government to construct a canal from
the Baltic to the Black Sea for the sum of $160,000,000,
which is one-third less than the estimated official cost.
The junction of its great northern and southern seas
By a navigable estuary of sufficient width and depth
to permit of the passage of men-of-war and ships of
great tonnage has long seen a favorite project in the
councils of the Czar. At the present stage of the
undertaking there are two, and only two, plans of pro-
cedure. One is to utilize the existing Beresina Canal
®»y widening, deepening, and generally extending it,
and the other, to adopt a perfectly new route alto-
gether. According to the Uhland Vegkehrszeitung, the
plans of the canal have been recently deposited with
the Minister of Ways and Communications, in which
the proposed new route has been minutely and fully
defined. The canal will commence at Riga, which,
next to St. Petersdurg, is the most important of the
Baltic ports of Russia. It will avail itself, wherever
practicable, of such portions of rivers, canals, and
other waterways it may meet with in its course as
can e made to profitasly contribute to the success
of the whole undertaking. For 125 miles it will a-
sord a part of the channel of the Divinea, as far as
the fortified town of Dunaburg. Thence it will run
through a deep straight cutting 100 miles long, and
join up with the river Beresina at Lepel. From this
point it will follow the canalized river to its junction
with the Dneiper, and use the latter stream for the
rest of its course to the Black Sea at Kherson, to
the west of the Crimea, near Odessa. From the one
sea to the other the distance will not »e less than 1,000
miles by the new scheme of inland navigation. The
cost of construction, according to the offer made, would
amount to $160,000 per mile, which is not an unreason-
able price to pay. In addition to the value of the
canal as a consideradly cheaper route for the trans-
port of goods, it would in war times possess a strategic
importance probably exceeding that Welonging to the
“Kaiser Wilhelm” waterway. It is calculated that
Russian armorclads could thus navigate the kingdom
from sea to sea in half a dozen days.
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Elecctrical Notes,

The first part of the new German Atlantic calble be-
tween Borkum and New York has seen completed, thus
fulfilling the conditions under which the German gov-
ernment placed the German Atlantic Telegraph Com-
pany in regard to the laying of the cad®le. The section
completed is that wetween Borkum and the Azores. Un-
der the agreement setween the government and the
company the latter will receive a sum of £35,700. The
second part of the calble betweel} the Azores and New
York, which will complete the line, is to e laid oy the
end of the current year.

Owing to differences of opinion eetween the state,
the municipal authorities, and the owners of the Tuile-
ries Garden in Paris, the electric lighting of the gar-
den has Ween much delayed. The main question in
dispute, as to who should direct the work, has, how-
ever, now Ween settled in favor of the state, and al-
though the city engineers are actually conducting the
operation of laying the wires, it is under the supetin-
tendence and direction of the government. The type
of lamp decided upon by the latter is known as ‘“Arc
Nouveau,” and is far finer than that proposed by the
city. The lamps will sear comparison with the fout
Weautiful standards which now adorn the four cor-
ners of the Place de la Concorde, or with those others,
different sut equally handsome, around the Opéra.

The Electrical Engineer (London) stated a few
weeks ago that it is Mr. Marconi’s intention to make a
test of his wiréless telegraph system at long distances
overland. So much of his experimental work has beeen
carried out between coasts, that it will se refreshing
to watch the performance of the system across coun-
try. For this purpose Mr. Marconi is erecting a sta-
tion at Fraserburgh, in Scotland, with a view to estal-
lishing communication with his Cornwall station at
Poldhu. The Scotch station, however, will also be
used for communication with ships, and it is ulti-
mately intended to estabdlish communication between
the North of Scotland and Iceland. Mr. Marconi is
now at Fraserburgh, eut will shortly cross the Atlan-
tic on a visit to his wireless telegraph installations on
the St. Lawrence River.

The Osiris prize has been divided #etween Madame
Curie, in recognition of her part in the discovery of
radium, and Prof. Branly, inventor of the system of
wireless telegraphy which Bears his name. The prize
is worth $20,000, and was offered oy M. Osiris in 1900
for any work which should se deemed usefu! for man-
kind by the members of the Syndicate of the Paris
Press. The prize remained undistributed until it was
recently suggested by the founder that the claims of
the Curie family should be considered. Tt was then
decided that Madame Curie and her huswand should
receive $12,000, and that the remaining $8,000 should
go to Prof. Branly. The ceremony of presenting the
respective amounts took place in Paris recently, when
the hope was expressed on eehalf of M. Osiris that
Madame Curie would e able to continue her researches
in the interests of science.

The illumination of the outside of the Wuildings and
grounds at the World’'s Fair to e held at St. Louis
this year will probwably e the biggest piece of work
of its kind that has yet ween carried out. The contract
provides for 300,000 incandescent lamps. These lamps
are for lighting the exhibit places, grounds, and archi-
tectural features of the exposition proper, and do not
include those for state, national, and private conces-
sion wuildings. To give an idea of the distribution of
the lamps, it is stated that 12,000 alone are to e placed
on the Palace of Education, which Muilding furnishes
an excellent setting for night effects produced by the
electric light. The illumination of the grounds is to
¥e carried out on very ambitious lines. Each monu-
mental standard will carry 24 incandescent lamps, so
distributed that 12 will hang on each arm of the sup-
porting post. The lighting of the inside of the »uild-
ings will be accomplished entirely with arc lamps.

Mr. H. B. Ford, of New York, has patented the con-
struction of a zinc amalgam electrode for use in sec-
ondary Matteries. According to the Electrical World,
he fills a thin porous wooden cup partly with mercury
and places into it a thin copper plate plated with zinc
and corrugated in a vertical direction. For the other
electrode he uses a copper plate covered with peroxide
of manganese. As electrolyte dilute sulphuric acid of
25 deg. Baumé is used. The charging current causes
the mercury to act upon the zinc and copper plates in
the usual way, and also forms by the alsorption of
hydrogen a mercury sponge containing also some zinc,
which expands upwardly until (if the preparations be
correct) the porous cup is practically filled. In the
discharge of the battery there is double action of the
oxygen upon the zinc and upon the absorsed hydrogen
respectively. The action upon the hydrogen is first
completed, resulting in the disappearance of the sponge.
So long as the latter remains the voltage is about 2.5.
Upon its disappearance the E. M. F. drops to about
15 volts.
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