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of the respective lines of dischaTge pipe, are all of 
similar construction. Each pontoon is 50 feet in 
length from center to center of its couplings. The 
cross-section of the pontoons is elliptical, the hori
zontal axis measuring 9 feet 3 inches, and the vertical 
Rxis 3 feet 3 inches. The discharge pipe, which is 33 

inches in diameter, is built through the center of the 
p(}n¥>on, the pontoon proper thus forming a sort of 
elliptical jacket which incloses the pipe. 

AccomuJOdations are provided for seventeen officers 
a'ld;men, some above and some below the main deck, 
anil the dredge is provided with a tender in the shape 
of a. stern-wheel steamer, 125 feet in length and 26 feet 
in beam, which is fitted with comfo-rtable quarters for 
the.offieers, and with bunks for ten men, besides all 
necessary living arrangements. On the main deck is a 
machine shop which includes a lathe, a drill press and 
shapero 'l'he dredge is electrically lighted throughout 
and' the p ilot-house is provided with a searchlight. 
AfiQther import.ant feature of the outfit is an oil barge 
to carry the necessary fuel for tbe boilers. This barge 
is 130 feet long by 20 f<'!et beam, and has a total capacity 
of 130 tons. The dredge was built by the Soci�t� 
C()c�erm of B<'!lgium, which is one of the best known 
irQn shipbuilding companies in Europe. 

prior to its departure for Rt. Petersburg the dredge 
was given a very thorough trial, with the result that 
each half of the dredge was officially determined to 
have a dredging capacity of 3,500 cubic yards per hour, 
a total for the complete dredge of 7,000 cubic yards per 
hour. '.rhe success of the electrically-driven propellers 
for' maneuvering the dredge was shown in these tests 
by the fact that, when working on a course where 
there was a current of from three to four knots per 
honr, the dredge could. be ea!!ily maneuvered with but 
one line ahead under ci,·curnst.ances where, with the 
orylinary type of dredge, half a dozen lines would have 
been necessary for anchoring the dredge and swing
ing it. 

• • • 

ElectrIcal Notes. 

The Hamburg-American liner "Augusta Victoria" 
has been equipped with an automatic telephone pay 
station, enabling passengers to use local or long dis
tance telephone!! up to the time of sailing. Just be
fore the lines are cast off, a plug is removed from the 
hack, cutting off the connection. If the scheme is 
found to work satisfactorily, other steamers of the 
company will be similarly equipped. 

In Buda-.Pesth there is a news telephone, and its ob
ject is to keep its 6,000 subscribers supplied with all 
the latE'st news. '.rhe service has a main wire 168 miles 
in length, an.d it is connected with private houses and 
various pnblic resorts. From 7 :30 in the morning.nn
til 9 : 30 in the 'evening, twenty-eight editions of news 
are spoken into the transmitter by ten men possessing 
IQlld clear voices, working in shifts of two. The news 
is classified and given in accordance with a. regular 
programme, and the service has been eminently suc
cessful. 
, A very ingenious and amusing diversion has been on 
f>xhibition at the Crystal Palace in London. This is the 
'I.urniscriptor,or writing by light. It consists of an 
ingenious contrivance by which portraits or sketches 
are drawn, an1 transmitted by electricity on the screen 
in full view of the spectators. The exact means by 
which the effect is attained is a secret jealously guarded 
by the operator, but it appears tQ be somewhat an 
application of the pantograph, only in this instance, 
inlltead of the picture being drawn upon a larger 
scale than the original, it is reduced III size. The 
operator makes his original sketch upon a piece of 
paper or board about 13 inches 8quare. By means of 
I).n electric current this drawing is transferred, line by 
lim>, to a small piece of specially prE'pared blackened 
surface upon glass, about one inch square, and then 
ptojected upon the screen by the limelight in the same 
manner that photographic slides are projected by the 
optical lantern. As the artist draws his sketch upon 
the original board, so it is transferred to the blackened 
glass, and is projected upon the sheet. 

'York is now being carried on in London for the 
laying of the telephone wires which are to be used in 
connection with the government scheme of supplying 
the citizens of the metropolis with an efficient telE'
phone controlled by the Post Office. All the import
ant thoroughfares in the city are torn up, lnuch to 
the'; inconvenience and annoyance of the pedestrians 
and derangement of traffic. The system is to ex
tpnd from the city to the outlying suburbs, and will 
�over an area of '

640 square miles when completed. 
It is estimated that the task of laying the wires will 
occupy at least a year. The work is being pushed for· 
ward WIth all possible speed, and the manufactories 
of the necessary materials are being maintained at 
their highest pressure of production. The exchange 
w.il1 be located in Queen Victoria Street. in the build
ing occupied at present by the Post Office Savings 
Bank. A new home for that department is in course 
of erection in another part of the city. All the trunk 
lines, which at present are concentrated at St. Mar
tins Ie Grand,will be transferred bere as soon as the 

'eitutific jmtritll. 
necessary alterations are carried out. The huge switch
boards of this exchange will be worked on the central 
battery or glow-lam p system. The mostealient char
acteristic of this state service is that it will become a 
powerful rival to the National Telephone Company, 
which hitherto has had the monopoly. The state 
proposes to offer a system so cheap that many private 
houses will be supplied with the telephone. The sub
scriber can either pay a certain sum annually, which 
is not to be more than $50-this is exactly half what 
is at present charged by the private company-or he 
can subscribe to it on the toll sprvice. In this case 
the subscriber will pay a small initial sum of about $15, 
which will practically defray the actual expense in
curred by the state for installing the instrumpnt in 
that particular building, and he will thE'n be charged a 
toll of two cents every time he rings up the exchange, 
paying nothing when he is rung up. 

• • • 

ACCELERATION OF THE SPARK DISCHARGE IN 
STATIC MACHINES. 

BY HOWARD B. DAlLEY. 

One of the inevitable experiments with an influence 
machine' is the exhibition of its spark discharge. As 
an aid in the production of extra rapid, full length 
Leyden jar discharges for purposes of display, the 

. spark-multiplying device here described is of great 
service. In the di�ram, a and b are the usual con
densers of a static machine. A switch, S, facilitates 
the convenient connection or disconnE'ction of their 
outer coatings. Two auxiliary or secondary con
densers, (J and d, about equal in siZQ to thE' primary 
ones, hav«=, their inner coats connected, as shown, with 
the outer coats of the primary jars, the outside coat
ings of the secondary jars being in contact or joined 
by a switch similar to S. If S be opened while the ma
chine is in operation, the free exchange of electricities 
ordinarily taking place between the. outer coatings of 
a and b during their charging and discharging pro
cess is interfered with to some extent by the intprpo
sition within the extra or shunt circuit of the jars, (J 

SPARK MULTIPLIER FOR STATIC MACHINE. 

and d, which experience a certain degree of electrifica
tion at each spark occurring across the air gap at A. * 

The effect of this action upon the primary conden
sers is to prevent their complete discharge, thus leav
ing them partially filled after the passage of each 
spark, and t.herefore in condition to have their striking 
potential re-established much sooner than would be 
the case after full discharge. Experiment shows that 
with a given length of spark at .A, the succession of 
flashes becomes more than twice 'as rapid when 8 is 
opened; though of course the density of the sparks is 
proportionately reduced. The mild induced currents 
passing between the outer coats of (J and d during the 
display at A are of a character peculiarly desirable for 
a certain class of experiments requiring small volume 
with comparatively high [requellcy. such as the illu
mination of Geissler tubes, physiological effects. etc. 
If S be left open and the outer coatings of the second
ary jars disconnected, the discharge becomes a beauti
ful mixture of brush and sparlis; but the sparks. now 
extremely thin and 'in enorlllous numbers, lose their 
bright bluish appearance alld become a dull red. The 
device is of especial value with the sectorless Wims
hurst. As is well known, such machines exhibit much 
higher efficiency than those with sectors. They pos
sess, however, one serious defect, viz , in order to have 
any large percentage of their full power realized, con
fiderable resistance 1s necessary in the air gap; 80 that 
while with a long workinlZ' spark the sectorless ma
chine is grea.tly superior to its sec�ored prototype, with 
the short gap necessary for very rapid condenser dis
charges its potential suffers serious diminution, which 
in many cases may even terminate in total extinguish
ment of electrical a.ct,ion. The double condenser de
vice overcomes this difficulty by enabling the operator 
to obtain the desired rapidity of discharge with the 
use of long sparks, and consequently sufficient resist
ance at A to keep np the normal potential of the 
plates. This interesting arrangement is due to Mr. 
Ed win Palmer, of Battle Creek. Mich., 

* To obtain the loni/esl .1Iscbarges with Certainty aorl regn�arlty. the 
negative ball at the splU'k gap should he abont flve·tlmes the 81 .. otthe 
positive, Mention of this very important fact i8uegleotl'd In many other
wise e%CIllleut descrlptiODB of Ita tic IWICbiulIII. 
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EngIneerIng Note •• 

The caloriflc value of the average London domestic 
refuse has been estimated at about 0'99 pound of 
water from and at 2120 Fah. per pound of refuse burnt .. 
It is calculated that the total amount of power per 
annum which could be obtained from the whole of the 
refuse in London if burned in suitable furnaces would 
amount to 133.000,000 brake horse power hours. 

At the Silver Works Company, of Antwerp, hilS 
recently been completed an immense chimney sha/!, 
410 feet in height. The interior diameter of the struct
ure at the base is 25 feet, tapering to 11 feet at the su m
mit. This chimney, however, is not the tallest stack 
in the world, inasmuch as it is not so tall as the cele
brated Townsend stack at Glasgow, which towers 468 
feet into the air. 

The tramp question in the United States has been a 
most serious one ever since the introduction of rail
roads. It is estimated that no less than 10,000 are car
ried nightly on trains, and that 10,000 more are waiting 
to sieM a ride at the same time. The Pennsylvania 
Railroad has taken a firm stand in the matter, and has 
equipped a special police force for the purpose of pre
venting trespassing. Some of the farmers, however, 
do not approve of this action, as they obtain much of 
their extra help in harvest times from the drifting 
population. 

Owing to changes in the railway line several villages 
in South Dakota have been cut off from the railroad. 
The result is that the villages have moved to the new 
location. In the towns of Bloomington, Edgerton, Old 
Platte , Castalia, and Old Selby one building after an
other was put on skids and towed across the prairie by 
means of horses and thrasher engines, says The Rail
way Review, and in one instance a structure 40 by 300 
feet was moved three miles, while its contents of mer
chandise were not disturbed, and trade was being car
ried on all the time. 

An interesting record of the number of locomotives 
upon twenty of the principal railways in England has 
just been compiled, and it gives a very good idea of 
the progress of locomotive building and the develop
ment of the railroads in Great Britain. There are in 
all 16.451 locomotives in operation upon these railways, 
which is an increase of 277 upon the contemporaneous 
returns of 1899. The railroads po!!sessing the greatest 
number of engines are the Midland, 2,597; the London 
and North-Western, 2.464; and the North-Eastern, 
2,083. Three other leading rail ways each possess over 
1,000 engines. 

The British War Office is carrying out some experi
ments with the new patent boot that has been invented 
by Capt .. Loderer, of the Austro-Hungarian army. 
This device consists of a leather sole, under the heel of 
which is a contrivauce of metal with a long spiral 
spring inside. The patent is so simple that it can be 
readily attached to theerdinary boot. The object of 
the spring is to obviate any jar when placing the foot 
on the ground, so that it is like putting the foot upon 
a cushion. Besides this advantage, it also acts as a 
pleasant ventilatOi' to the foot. The boot has been 
submitted to prolonged experiments in the Austro
Hungarian army, with di!!tinct success. It renders 
walking easier, considerably reduces the fatigue of 
marching, while soreness of the feet is entirely pre
vented. Before introducing it into the army, the 
British authorities are testing it among the postmen, 
who have to tramp long distances in the performance 
of their duties over hard streets, which is particularly 
tiring work. If the boots prove succe!'sflll in this case, 
they will be distributed among the troops, by whom 
they will be welcomed, since the present regulation 
boot is not conducive to comfort or ease during a long 
march. 

The shipbuilding industry of the Clyde, which dur· 
ing the last few months has been very quiet, owing to 
the war, is now recpiving a decided stimulus. SevE'ral 
of tqe large firms have received orders which will tax 
their highest pressure of working for .. e\'eral months to 
come. The Clyde Shipbuilding awl Engineering COlli
pany has receiveJ orders for two stpalllers of ordinary 
dimensions, five sets of engines for vessels now in 
course of erection in their own yards, and se\'eral 
orders for sets of triple expansion ·engines. Indeed, 
they have such an abundance of work in hand that 
they are not at present in a position to entertain fresh 
orders. Three other well· known firms are also blocked 
with work, while Messrs. Russell & Company, who 
have always their capacity of thirteen keel stocks, 
equal to 70,000 tons, in, full swing, are refusing wori{. 
Fortunately, very few orders are for immediate deliv
ery. The shipbuilders are experiencing great. diffi
cnlty in obtaining the necessary materials, and this 
deficiency is hindering their output to a very great 
extent. If the supply of material were greater, or at 
least equal to the' demand, work would .be hastened 
considerably. The orders for vps�els show no !!ign of 
ab.atinj?, and the Olyde has consequently assumed its 
former scenes of g"eat activity, which must continue 
for several months to come. 
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