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TORPEDO BOATS IN COLLISION. Perpetual Motion Clocks. horizontally and terminates in the tool, X, is placed upon 

Last year the Italian Government made some very ex
haustive experiments at Spezia with the numerous torpedo 
boats they then had. Some of these were supplied b y  
Messrs. Yarrow & Co. , o f  Poplar, and the annexed engravings 
represents one of them, named the Falco, which, during 
some maneuvers round one of the large Italian ironclads, 
was run into by a similar torpedo boat built by the same 
firm. The Engineer says, at the time of the collision, which 
took place inside the break water in the Glilf of Spezia, the 
two boats were running at a speed of nearly fourteen knots, 
which speed was perhaps reduced to ten knots at the actual 
instant of the colHsion. The Falco was saved from sinking 
partly by the water-tight bulkhead, which happened to be 
close to where she was struck. and partly by her pumping 
machinery. An idea of the extent of the damage sustained 
is very clearly given by the sketches. The fore end of the 
ram of the other boat not only 

There is an automatic clock at the Stock Exchange, Lon- a platform, A, which is provided underneath with two 
don, which has now performed very well for �ix months, grooves, a, by means of which it rests upon the rails, B. It 
invented by a M. Dardeme. The winding apparatus con- is upon these latter that the entire machine moves according 
sists of a small windmill, fixed in a chimney, or any other to the ad vance made by the tool. This motion of the ma
place where a tolerably constant current, of air can be relied chine on the rails is effected by means of a mechanism whose 
upon. By meanR of a reversed train of multiplying wheels principal parts are contained in the frame, C, which is 
this windmill is continually driving a HuglJens' endless affixed to the hottom of the quarry. 
chain remontoire, a device well known to clock makers. A rfhe platform, A, is, in fact, attached to the extremities of 
pawl acting on a wheel prevents the motor from turning the Jwo chams, D, which at one end run over the indented pul
wrong way, and, by a simple arrangement, whenever the leys, E (Figs. 7 and 8), then pass through the interior of the 
weight is wound up right to the top, the motion is checked rails, and afterward run over two like pulleys whose axles 
by a friction brake automatically applied to the anemometer are united, through sleeves, F, with a transverse shaft, G. 
by the raised weight lifting a lever. When the weight is Tbis latter carries in the interior of the frame, C, a wheel, 
thus raised to the top, the clock has a sufficient store of H, with helicoidal teeth, which engage with an endless 
energy to go for eight days or more, so that it will be "een screw, H', forged with the vertical shaft, !. The upper ex
that it is by no means dependent on a regular current of air. tremity of this latter carries a bevel wheel, J, which is 

penetrated the starboard side, 
but went rigbt through and 
out beyond the port side of 
the Falco. However, both 
t,tle boats could steam on, and 
reached the dockyard at 
Spezia in safety. It was sat
isfactory to find that tbe en
gines and all the accessories 
on board the Falco sustained 
no damage whatever by the 
shock, which was entirely 
confined to the head of the 
boat. It is the opinion of the 
Italian authOlities that, had 
the boats been less strongly 
and su bstantially huilt, one 
at least must have gone to 
the bottom. These first-class 
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A TORPEDO BOAT COLLISION. 

torpedo boats, which are 100 feet in length by 12 feet 6 The Belgian Government has for the past two years adopted 
inches beam, one of whicil, it will be remembered, attained this system of clocks on the State railways, and we are ill
the remarkable speed of 22'4 knots when tried in London, formed that ,they are now be'ing tested by certain English 
have been in commission the greater part of last year, mall:- railway companies with a view to theJr adoption., 
ing numerous cruises from Spezia along the coast, and con- • , ••• 

stantly at exercise. One important feature in these boats CHENOT'S ATMOSPHERIC ROCK DRILL. 
is au arrangement introduced by Messrs. Yarrow & Co., by The accompanying plate, reproduced from the Publication 
which means, if the stoke-hole becomes flooded with water Industrielle, shows the details of a very eff.ective rock-cutting 
through the boat's side being penetrated or otherwise, the machine devised by Mr. Cbenot for forming horizontal 
fire would not be extinguished, which, on account of the 'grooves in mines 01' quarries, in order that the rock may be 
low position of the fire grate in boats of this clas�, would taken out in blocks. 
otherwise almost immediately result from only a very small Fig. 1 represents the machine in longitudinal section 
quantity of water finding its way into the stoke hole Tile through the axis of the tool carrier. Fig. 2 is a horizontal 
value of this arrangement is clearly evident from such an projection of it, the frame containing the driving gear fof 
accidtnt as we now illustrate. moving the machine on its rails being shown in section. Fig. 

.. , ., • 3 is.an end view of the tool carrier driving gear, but partially 
SIR WILLIAM THOMSON follows Dr. TilOmas Reid in ascrib- in section on the line 5-6. Fig. 4 shows a transverse section 

ing to man six senses instead of five, namely, the sense of of the frame just mentioned. 
force, of heat, of sound, of light, of t�ste, and of smell. 'rhe machinery of this hammer, which is here arranged 

IMPROVED PNEUMATIC ROCK DRILL. 
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driven by the similar wheel; 
JI, mounted on the shaft, J', 
to which are attached the 
maneu veJ1ng winches. 

It will be seen that through 
this easily movable arrange
ment of the wheels and shaft, 
G, the frame or rails may be 
moved, the driving gear be 
arranged at one or the other 
extremity of the latter, or 
the position of the two rails 
be reversed, since the foul' 
pulleys, E, are exactly alike. 

The motor used to drive 
the apparatus is a Gramme 
dynamo electric machine, 
which is itself set in motion 
by a like machine that may 
be placed outside of the mine 

or quarry, and at a considerable distance away from it. 
This electric machine, K, is fixed upon the same platform 
as the hammer, and the axle, K', of the induced ring is pro
vided at each of its extremities with a friction wheel, L, de
signed fOI' actuating two large disks, L', that are affixed to 
the transverse axle, M, which carries two pulleys, M'. 
These latter are put in connection, through the belts, b, with 
two pulleys, M', on the cranked shaft, N, to which is at
tached the connecting rod, N', that sets the tool carrier in 
motion. This part of the mechanism may be seen not only 
in ]<'ig, 1, but also in Fig. 5, which is a transverse view of 
tile machine on the line 1-2, and in Fig. 6, which is a corre
sponding side vie'Y of the same mechanism. 

The shaft, M, is not absolutely fixed, but is carried, on 
the contrary, on two vertical rocking levers, 0, which are 
affixed to a horizontal axle revolving in a bush, c. These 
two levers, wilich are connected at their upper part by a 
crosspiece, d, are coupled with two rods, P, which are piv
oted upon pins belonging to an axle, P'. but which are made 
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slightly eccentric in order that they may operate as cranks 
of short radius. The axle, P, is provided with a lever 
handle, Po, for causing it to oscillate and to thus bring about 
an oscillation, in one direction or the other, of the frame 
that·carries the axle of the disks, V-that is to say, these 
latter iue put in contact, at will, with the friction wheels, 
L, or isolated therefrom, according as it is desired to set the 
lJammer in operation or stop it. 

By modifying the pressure between the parts, L and V, 
the speed of the hammer may be either checked or cUl'Iied 
to its maximum. It should be stated that this system of 
frictional driving gear has been found to work just as well 
when applied to the ele.ctric machine as to all those high
speed apparatus in which it is not prudent to attempt a sud
den change from a state of rest to a maximum of velocity, 
and mee verBa. 

It results, also, from the arrangement that we have just 
pointed out, that it is by bringing the parts, L and V, in con
tact that the belt acquires sufficient tension to carry along 
the pulleys, M', while it slackens naturally when the mech
anism is thrown out of gear. 

The maneuver by which the entire machitle is moved 
along the platform, A, to regulate the distance of the tool 
from the surface to be operated upon, and also to change its 
position in measure as the cutting deepens, is likewise per
formed by hand. The mechanism by means of which this 
op()ration is effected may be seen in Figs. 2, 5, alld 6. It 
consists of a horizontal shaft, Q, carrying an endless screw, 
e, that engages with a wheel, f. This latter is fixed upon a 
vertical shaft, g, to whose lower po:rt is forged a straight 
pinion, R, which gears with a rack, R', affixed to the side 
of the platform. It is by acting upon the winch, Q', then. 
that tlJe machille is moved so as to bring the tool to its point 
of attack. Every time the position is changed the machine 
i� fixed firmly in place by mean.s of a binding screw provided 
wit.h a handle, h (Fig . 6). 

ARRANGEMENT OF TJ,IE TOOL CARRIER AND ITS MOTOR. 

The tool carrier, properly so called, consists of a tube, 8, 
sliding by slight friction in a hollow cylinder which is en,t 
in 11 piece with the plate, :-:\", 
upon which are fixed all the 
parts composing the machine. 
This plate and the cylillder, 
SI (as shown in the transverse 
section in Fig. 7), are 
mounted like a carriage upon 
the platform, A. The tool, 
X, is a steel bar having a 
cylind�cal base, i, by means 
of which it is keyed to the 
socket, i' (Figs. 11 and 12). 
This latter belongs to a piece, 
X', which is united by a simi
lar keying to the movable 
tube, S. It is in the interior 
of this latter that move the 
two pistons, T and T', tbat 
are affixed to the rod, j, to 
which is attached the rod, N', 
of the driving gear. These 
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reaches or does not reach its maximum travel, and it 
air chambers that undergo the sole consequences of it. 

is the above, thereby the platina foot, c, of the movable angle wi] 
be lifted up, and thus will open the stream at every conden
sation of air in the box. The stream will be re-established 
at every rarefaction. In this manner the steel axis at sta
tion B will be magnetic once for every full vibration, and, 

In conclusion. we may state that it is possible with this 
machine to make cuttings as much as two meters in depth 
in slaty rocks. 

.. 4 • � .. as magnetism never enters or leaves a metal without dis-
THE FIRST TELEPHONE, AS DESCRIlIED BY THE turbing the equilibrium of the atoms, the steel axis at sta-

INVENTOR. tion B must repeat the vibrations at station A, and then 
The following is a copy of an autograph description of REPRODU CE THE SOUNDS WHICH CAUSED THEM. ANY 

Reis' telephone, which has been presented to the library of SOUND will be reproduced, if ,..trong enough to set the 
the Society of Telegraph Engineers and Electricians, Lon- membrane in motion. 
don, by Mr. William Ladd, member: The little telegraph which you find on the side of the ap-

[COPY.] paratus is very meful and agreeable for to give signals be
tween both of the correspondents. At every opening of the 
stream, and next follawing shutting. tbe station A will 
hear a little clap, produced by the attraction of the steel 
spring. Another little clap will be heard at station E, in the 
wire spiral. By multiplying the claps and producing t,hem 
in different measures, you will be able, as well as I am, to 
get understood oy your correspondent. 

INSTITUT GARNIER, 

FRIEDRICHSDORF. 

DEAR SIR: I am very sorry not to have been in Frankfort 
when you were there at Mr. Albert's, by whom I have been 
informed that you have purchased one of my newly-invent
ed instruments (telf'phons), though I will do HII in my power 
to give you the most ample explanations on the subject. I 
am sure that personal communication would have been pre
ferable, speciall) as I was told tliat you will show the appa
ratus at your next scientifical mpeting, and thus i ntroduce 
the apparatus in your country. 

'runes and sounds of any kind are only brought to our 
conception by the cOlldensations and rarefactions of air or 
any other medium in which we may find ourselves. By 
every co�densation the tympanum of our ear is pressed in 
ward, by every rarefaction it b pressed outward, and thus 
the tympanum performs oscillations like a pendulum. The 
smaller or greater numb!'l' of the oscillations made in a sec
ond gives us, by help of the small bones in our ear and the 
auditory nerve, the idea of a higher or lower tune. 

It was no hard labor, either to imagine that any other 
membrane beside that of our ear could be brought to make 
similar oscillations, if spanned in a proper manner and if 
taken in good proportions, or to make use of these oscilla
tion, fcr the interruptioll Of a galVanic current. However, 

I am to end, sir, and I hope that what I said will be suf
ficient to have a fi rst try; after ward you will get on quite 
alone. 

I am, Sir, 
Your most obedient servant, 

PH. REIS. 

FRIEDRICHSDORF, 13, 7, '63. 
To Mr. WILLIAM LADD. 

.. fe ... 

An Electrical Street Car. 
The l!;lectrical Power Storage Company, London, has re

cently built a street passenger Clir worked by elect ricity. 
This car was constructed at the company's works at MiIl
wall, and is of the usual dimensiolls for Cllrrying forty-six 
inside and outside passengers. It weighs with its accumu
lator and machinery, but wilhout any passengers, 472' tons. 
Under the inside Beats of this tramcar is placed the accu,nm
lator, consisting of fifty Faure-l::lellonVolckmal' cells, each 
measuring 13 inches by 11 inches by 7 inches, and each 

weighing about 80 pounds. 
This accumulator, when fully 
charged, is capable of work-
ing' the tramcar with its maxi
ilium load for seven hours, 
\V hich means half a day of 
tramway service. 

From the accumulators the 
current is communicated by 
insulated wire to a Siemens 
dynamo placed under the cal', 
and which .acts as a rnQtor, 
the motion being transmitted 
to the axle of the wheels 
through a driving belt. 

two pistons, which have an 
ordinary backward and for
ward motion, operate on each 
side of a fixed cut-off, k. 

SKETCH OF THE FIRST TELEPHONE, AS MADE BY THE INVENTOR. 

To start the car the CUITent 
is switched on from the accu
mulator to the Dynamo, the 
armature of which being set 
in motion, the power is com
municated to the driving 
wheels. The car can be driven 
froUl either end, and t h e  
power required can be exact-

There result from this ar-
rangement two chambers,·l and m, in whose interior thc air 
is alternately compressed and expanded betwcen the fixed 
partitioll and the surfaces of the pistons, So, then, when by 
virtue of the motion communicated hy the connectillg rod, 
the two pistons move from left to right, the air, through the 
inertia of the tube and its equipmenls, becomes compressed 
in the chamber, I, until such compression is sufficient to 
overcome the said inertia and to give an outward thrust to 
the tool. In the contrary motion it is evident that compres
sion will ocenr in the chamber, 111, and bring about a return 
of the tooL 

Seeing that it would be impossiple to keep these air cham
bers absolutely closed, and consequently at the same degree 
of mean tension, they are arranged so as to be in constant 
communication with the external air through two apertures, 
I' and m', which are sufficiently large to allow a re-entrance 
of the air during the period of expansion, and which do not 
i nterfere with compression, since they are closed by the COl'
responding piston as soon as compression begins. 

We show by the aid of a geometrical diagram, in Fig 10, 
the relation between the rotary motion of the driving shaft 
and that of the tool carrier, whose axis is nearly tangential 
to the circle described by the head of the connecting rod, so 
that the whole resolution of the motion is carried over to 
the inactive return period. 

It is estimated that the forward thrust of the hammer is 
effected while the crank is describing only one-twelfth of a 
revolution. Now, this shaft being very well able to make 
240 revolutions per minute, it results that the contact of the 
tool with the rock cannot last more than one forty-eigbt.h of 
a second. The striking of the bar is effected, tben, with 
sufficient velocity to permit the machine to be moved at tbe 
same time with all the facility desirable. 

This utilization of compressed air, which establishes the 
sole interdependence of the tube and pistons, is also accom
panied by an independence between the travel of the tool 
and that of the hammer which is highly advantageous; for, 
according as .the rock is more or less penetrable, the tool 

ly apportioned to the work to 
be done by using II greater 01' 

these were the principles toMch ,qnided me in rn,1/ in1)cnJivn/ they lesser lIumber of cells. On a level road, for instance, with 
were sufficient to induce me to try. the reproductioll of tunes a light load, only a comparatively small number of cells will 
at any distance. It would oe long to relate all the fruitless be necessary, but with a heavy load or on a rising gradient 
nttempts I made until I found out the proportions of the in- greater power will be required, and additional cells must be 
�trument alld the necessary tension of the membrane. The ,switched in. 
apparatus you have bought iH now what may be found most The action of the motor, and consequently the direction 
simple, and works without failing when arranged carefully in of the car, can be readily reversed by reversing the current, 
the following manner: and the car can also be as readily stopped by shutting off 

The apparatus consists of two separate parts, one for the the current entirely. and applying the hand orake with which 
singing station, A, and the other for the hearing station, B. the car is fitted. At ni�:ht the car is lighted by means of 

The apparatus, A, is a square box of wood, the cover of foUl' Swan incandescent lamps, two of which are placed 
whieb sl)ows the memorane, b, on the outside, under glass. under the roof and one at each end of the car. All the 
In the middle of the latter is fixed a small platina plate, to lamps derive their current fron! the accumulator. The car 
which a flattened copper wire is soldered, on purpo.<e to is also fitted with electric oells, worked from the same 
conduct the galvanic current. Within the circle Y011 will source. With regard to the all important question of ex
further remark two screws; one of them is terminated oy a pense, it is f,tated tlmt the actual daily cost of horsing a tram
little pit in which you put a jittle drop of quicksilver, the car, as given by s(,me of the metropolitan companies, is £1 
other is pointed. The angle, which you witl find lying (HI 68, whIle that of electrical poweris put at 63. 3d. The ques
the membrane, is to be placed according to the letters, with tion of first cost, it is said, need not here be taken into con
the little hole, a, on the point, a, the little platina foot, b, sideration, illasmuch as it is almost identical in each case. 
into the quicksilver screw, the other platina foot will then Electricity, however, would appear to have the ad vantllges 
come on the platina plate in the middle of the membrane. of requiring less space and a smaller working staff, while 

The galvanic current coming from the battery (which I the machinery w ould be exempt from those epidemics which 
compose general1y of three or four good elements) is intro: may at any time incapacitate the stud of a tramway com
duced at the conducting screw near b, wherefrom it pro- pany. 
ceeds to the quicksilver, the movable angle, the platina 
plate, and the complementary telegraph to the conducting 
screw, B. From here it goes through the condnctor to the 
other station, .B, and from there returns to the battery. 

The apparatus, B. a sonorous box, on tbe cover of which 
is fixed the wire spiral wIth the steel axis, which will be 
magnetic when the current goes through the spiral A sec
ond little box is fixed on the first one, and laid down on the 
steel axis to increase the intensity of the reproduced sounds. 
On the small side of the lower box you will find the eorre� 
sponding part of the complementary telegraph. 

If a perwn sing at the station, A, in the tube, x, the vibra
tions of uir will pm·s into the box and move the membrane 
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THE Railway Age publishes a su';])mary of railway con
struction in the United States for the year 1882. The ac
count covers only the main track, and shows tile construc
tion in States and Territories. On 342 lines the aggregate is 
11,343 miles, or about 2,OtiO mIles more than in 1881, which 
exceeded iJ,ny previous year by 2.000 miles. The construc
tion is divided as follows: Five New England States, 5372' 
mIles; four Middle States, 1,31572' miles; five Middle West
ern States, 2,07772' miles; eleven 8outbe'rn States, 1,49072' 
miles; four in Missouri River belt, 2,06372' miles; five in 

.Kallsas belt, 2,157� miles; five in Oolorado belt, 1,161) 
miles; six in Pacific belt, 1,020 miles. 
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