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KODERN SEARCHLIGHTS. 

BY PRANK C. PERKINS. 

A new form of electric flashlight has been. installed 
in the ·lighthouse tower'at Heligola"nd by the Siemens­
Sehuckertwerk�, of Nuremberg, Germany. The search­
tIghts or proj�ctors used at this installation are 'fom­
bined, as shown in the views on another. page. 
There are . tl;1·ree ;l�YI� ,.�rch'ligh ts, arranged 120 de.­
gree_;�rt; 'Jlll.d:another mounted upon.·the t?P, all 

'operated automatically and driven by �iectric motors. 
The carbons, which are fed by automatic mechanism, 
are placed in a horizontal position, as is usual with 
most large searchlights. The intensity .af the light is 
30. million candle power as a minimum, and the maxi­
mum current used is 1()'Oamperes. The light flashes 
occur every 5 seconds, and:they remain in one position 
only,_l second. 

NK\tV YORK; AUGUST �2, 1903. 

The three searchlights mounted on the lower revolv­
ing platform 120 degree!'! apart have mirrors 29 inches 
in diameter and utilize a dir;ect current of 34 amperes 
each, the platform revolving' at the rate of· four .revo­
lutions per minute. The electrical apparatus was con­
structed by the Elektri�ita.ts-Actiengesellschaft, for­
merly Schuckert & Co., of Nuremberg. The current is. 
supplied to the tower lig�ts" b,Y:� �B4" ir���a�ed' 
covered cable connected with the power station .. 'The 
power plant consists of two steam engines directly con­
nected to dynamos of 216 amperes capacity at a pres­
sure of 75 voUs. 

This. nE;W electric beacon is to ta�-the place of the 
old petroleum light that so long flashed out its danger 
signals at the .mouth of the river Elbe. The new 
electric light is probably the niost powerful at present 
in operation. Apart from its enormous power, the 
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He'ligoland lighthouse is noteworthy for· the fact that a 

return hal! been made to the ol� form of parabolic mir­
ror, with a powerfu'l light in the focus, instead of the 

usual Fresnel lenses and prisms;-, 
The mirrors of th.e Heligoland light consist each. of 

a piece of silvered glass. No protection against 
.w,eather 18:Pl'ovid�d �1;t""fron,Lqf.}-:h&-lig�5!- �nd it is u.�. 
;serted �hat none is neeaeli.· .. Besiodestb.ll::three niil'­
:rors mentioned, a fourth mirror and lamp is pro­
vided, which will turn three tiIlles: as rapidly, but 
which, it is said, will be used only in cases Qf emer­
gency. 

The duration of one-tenth of a second for the flash, a 

characteristic of most French beacon lights, is here 
adopted for the first time in Germany .. It is, however, a 

question whether these brief. durations have not been 
(Oontinued.on page 133.) 
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After the English company abandoned the construc­
tion of the northern tunnel in 1891, it wlls allowed to 
fill with water. When the work was taken in hand by 
the present company the tunnel was pumped out, and 
it was found that with the exception of some 470 feet, 
the work already done was in good condition. This 
was in the latter part of 1896, and from that time until 
1902, when orders were given to proceed with con­
struction, the tunnel was regularly pumped out and 
maintained in good condition. 
A new building was erected at 
the Jersey shaft, equipped with a 
very complete power plant, in­
cluding hydraulic pumps and air 
compressors, etc. The shield 
which was used by the Eng­
lish company was overh.1ul­
ed and is being used in complet­
ing the north tunnel. It was de­
signed for use only in silt, and as 
the tunnel has now reached a 
point where rock and boulders 
are encountered in the lower 
half of the excavation, it has 
been found necessary to build a 
heavy apron, extending 6 feet in 
advance of the upper half of the 
cutting edge of the shield, and 
reaching from side to side of the 
shield. This apron is built of 
12-inch I-beams and %,-inch 
st2el plates, and it is strongly 
braced. Under the shelter of this 
apron, which is heavily shored 
up, the workmen are able to pass 
forward of the shield and drill 
and blast out the rock below it. 
This work is unique in horizon-
tal shield excavation, 'and so far 
it has been carried forward with complete success. 

The method of operating the hydraulic shield is so 
well known as to need no detailed description here. 
It is forced forward into the silt by means of hydrau­
'lie rams which are set up between the front edge of the 
completed iron lining of the tunnel and the rear edge 
of the shield. As it moves forward, the silt is squeezed 
through open inlets into the interior of the shield, 
where it is broken off, loaded into trucks, and drawn 
away from the heading by a cable. The finished tun­
nel is divided into three lengths by two air locks, one 
of which is shown in our accompanying engraving. It 
should be explained that the lower ha'lf of the tunnel, 
at the point where our picture is taken, was filled with 
excavated material from the heading, on which the 
two tracks are laid. Ultimately this material will be 
taken out and the full diameter of the tunnel ex­
posed. In our engraving the two trolley tracks are 
clearly shown, together with the doors by which the 
cars pass through the air-tight diaphragm. Another of 
our engravings was made from a photograph taken in 
the rear of the shield at the present heading. In this 
case the material has been entirely removed, showing 
the fun diameter. The two tracks shown are merely 
riarrow-gage working tracks for the contractors. Ul­
timately, of course, a single track will be laid for 
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the operation of trolley cars. The ca,ble-hauling system 
is built in three sections, separated by the two air­
locks. The first of these, which is 1,575 feet in length, 
extends from the Jersey shaft to the first air-lock; 
the second, 1,660 feet long, extends from the first to 
the second air-lock, while the third section reaches 
from the second air-lock to the working face. The 
cab'les are driven at a speed of 300 feet a minute and 
are capable of handling 300 tons of excavated material 
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in every' ten hours. One of our engravings represents 
a profile taken across the North River in the plan of 
the north tunnel. The completed portion of the tun­
nel is shown by light shading, while the dark;er shad­
ing shows the amount, about 800 feet, that has yet to 
be excavated. 

• 

On the south tunnel new air-locks have been in­
stalled, the necessary machinery is being built, and it 
is probable that the actual construction of the tunnel 
will be taken up again in the fall of the present year. 
The shield for this work, which was designed by Jacobs 
& Davies, engineers of the company, is shown in the 
accompanying engraving. It will be seen that it is 
divided by one horizontal and two vertical frames and 
by transverse diaphragms. The shell is double and 
the whole construction is calculated to give great 
stiffness and resistance to distortion. It is provided 
in front with a movable working platform which, if 
necessary, may be carried. forward of the cutting edge. 
In the rear it is provided with the necessary hydrau­
Hc jacks, valves, etc., for carrying forward the shield 
and for swinging the erector-a massive arm which 
moves something like the hands of a clock, and is 
used for picking up the cast-iron plates and placing 
tliem in position ready for bolting up. It is interesting 
to know that in spite of the difficult nature of the ma­
terial through which the tunnel is now being driven, 
there being rock below and soft silt in the upper half 
of the tunnel, progress is being made at the rate of 
between 4 and 5 feet a day. The work is rendered 
particularly hazardous by the' fact that there is a 
hydraulic head due to 65 feet of water, and that there 
is only 10 feet of soft silt between this hydrau'lic pres­
sure and the roof of the tunnel. The successful finan­
Cing of the company was completed through the efforts 
of Mr. William G. McAdoo, the president, associated 
with a few trolley capitalists, and to him we are in­
debted for the facts given . 

. ... .. 

MODERN SEARCHLIGHTS. 

B'Y FRANK C. PERKINS. 

(Continued from first page.) 

carried to an extreme. Undoubtedly one-tenth of a sec· 

ond is sufficient to make the maximum impression on the 
eye, when the light is brilliant. 'But with a hazy atmos­
phere, and the light much diminished, it is doubtful 
whether a longer duration should not be allowed. The 
experiment will be watched with great interest, both 
on account of the bold deviation from the ordinary 
plan which has been so long fol'lowed, and also on the 
ground of economy, which is' claimed for the new 
method. It is stated that on the first night of trial 
the 'light was seen at the pier at Biisum, a distance of 
40 miles, which in itself seems sufficient to clear away 
all doubts of the visibility of a fiash of short dura­
tion. 

The front-page i'llustraUon shows a Schuckert search­
light with an Iris shutter, half closed, which has a 
diameter of 6 feet 6 inches and throws a beam of light 
of 316 million candle power. This search light is e'lec­
trically controlled by two levers, one of which con­
trols the motor mounted in the base ot the searchlight 
which operates the projector in a vertical direction 
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through a train of gears, and the other starts or stops 
the electric motor which controls the horizontal 
movement of the beam of light. The Iris shutter i s  
used i n  order to make the projector perfectly ilight­
tight at any moment desired, and it operates similarly 
to this type of shutter as applied to modern cameras. 
The leaves of the Iris diaphragm slide within a fixed 
diaphragm located in the axis of the ray of light and 
provided with a fold. On some of the German search-

lights an apparatus known as a 
"dou ble disperser" is provided, 
in order to convert concentrated 
light rapidly into diffused light. 
This arrangement consists of 
two parallel systems of cylin­
drical lenses, which may be slid 

. against one another, whereby 
the angle of dispersion of the 
emitted ray can be varied at 
will. By means of this appar­
atus the angle of dispersion of 
the light can be varied within 
limits of from 2 degrees to 45 
degrees if desired. 

••• 

THE BEAVER AS A DAM-BUILDER. 

A remarkable beaver dam has 
lately been discovered near 
Stroudsburg, Pa. The work of 
the animals is so .extensive that 
it seems almost incredible they. 
could have built the dam in 
question, but this is proved by 
the evidence of residents of the 
vicinity, who are strictly re­
liable. 

The dam in question was dis­
covered about two years ago, by 
a farmer living near its site. It 

is located in a swamp, which for many years had 
been drained of its surface water, except in a few 
spots. Noting that most of the swamp was under 
water, although but little rainfall had occurred, the 
curiosity of the farmer was aroused, and he made 
an investigation which led. to the discovery. The dam 
has been constructed around the northern edge of the 
swamp, extending in a zigzag course, evidently to 
avoid obstruction, and to increase its strength. It is 
about 125 feet in length, and the top is wide enough 
for a man to wa'lk upon, without difficulty, ranging 
from a foot to two feet in width. At present the top 
is about three inches above the surface of the pond 
which has been created by the dam, the water being 
from two to four feet deep. 

The farmer who made the discovery at first thought 
that the work had been done by boys for sport, but 
noticing the footprints of animals upon the top of the 
structure, he followed these, and found some pieces 
of wood, which apparently bore the marks of an ani­
mal's teeth. The wood was taken to a naturalist who 
resided in the vicinity, and after careful examination 
the latter pronounced the marks to be from beaver 
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