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reshoff type it varies greatly in construction, the I tubes being arranged horizontally in .sets immediately 
over the fire-each set being at right angles to those 
just above it. Exhaust steam is led to a surface con
denser. An ordinary pump takes the water from the 
condenser, forces it into the upper set of boiler tubes, 
through the boiler to a separator located in front of 
the boiler, and to which the steam pipe is connected. 
The boiler will work safely with 160 pounds of steam, 
but in the race with the Mary Powell it was only found 
necessary to use from 120 to 125 pounds. The fire box 
is 634: feet square. 

'titntifit �mttitan. 
ESTABLISHED J.845. 

MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MVNN. A. E. BEACH. 

The screW is four-bladed, 4 feet in diameter, and 672" 
feet pitch. At the stern the boat draws 472" feet and at 
the bow 3 feet. We may notice that there are now 
building at the yards of Yarrow & Co., England, two 
torpedo boats which are expected to run, when light, 
at the rate of 24 knots an hour, or nearly 28 miles. The 
Stiletto must do better than 25 miles an hour before 
she can claim the broad title of the fastest boat in the 
world. In our issue of next week we will illustrate and 
describe in detail the construction of the boiler and en
gine and the method of forcing the circulation. 

.. �. I" 
THE ENGLISH CUTTER GENESTA, 

The greatest sporting event on the water this year 
will be the international yacht race for the America's 
cup, held under the auspices of the New York Yacht 
Club. Great ihterest is being manifested by the 
yachtsmen and others throughout the whole country 
in the coming contest, while the patriotic pride of 
many wealthy men in the race has been aroused to 
such a pitch that they have ordered several new and 
costly yachts to be built for the protection of the cup. 
Even General Butler has dropped politics (and law) 
long enough to say that he wants to enter the ancient 
America in the race. England will send two' very fast 
yachts, with the hope that one of them will walk away 
with the prize. These are the cutters Genesta and 
Galafea. The former is the favorite, and seems to be 
most feared by the Yankee yachtsmen. 

It is understood that the match is to be three races, 
best two to win-one a triangle 40 miles, one over the 
New York Club course, and the third, if necessary, 20 
miles and return, starting from Sandy Hook. 

The Genesta was built by Messrs. Henderson Bros., 
at Patrick-on-the-Clyde. She is 90 feet over all, 81 feet 
on the water line, 15 feet beam, 11% feet depth of hold, 
and 1372" feet draught. Although originally she had 
only 60 tons of lead outside, she now carries 70 tons of 
lead au her keel. She has also been recently coppered 
aIidfitted with new and heavier spars. KeelsoFl string
ers, frames, and strengthening plates are all of steel, 
while the planking is teak and elm. 
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�RE NEW U. S, CRUISER DOLPHIN. 

The fourth official trial of this new ship took place 
June 11, when by <;lrder of the Navy Department the 
vessel was sent out on the Jersey coast, near New York, 
for a six hours' continuous trial at sea. The requisition 
was that she should show herself capable of a speed of 
twelve knots an hour during the above period. The 
ship considerably exceeded this requirement, as she r�n 
over fourteen knots per hour, and might have been 
driven to fifteen or sixteen knots. 

On several of the preliminary trials of this vessel, 
when the machinery was new and stiff, the progress of 
the ship had to be stopped by reason of the heating of 
journals, a common occurrence with new steamers. 
These incidents were made the basis of certain letters 
and orders Published over the name of the youthful 
Secretary of the Navy concerning the Dolphin; and 
some of the newspapers busied themselves by casting 
ridicule upon the ship and the contractor, Mr. John 
Roach, who executed the work. 

It was made to appear that the Dolphin was little 
better than a worthless hulk; whereas in reality she is 
a noble specimen of naval architecture, fully equal in 
workmanship and speed to any boat of her class now 
afloat. The Dolphin was built in conformity with the 
drawings and sp,ecifications furnished by the Navy De
partment, and so far as can be ascertained, Mr. Roach, 
the builder, has faithfully carried out all the stipula
tions of his contract. 'l'he Dolphin is one of three 
ships of war for which the Department offered compe
titive plans for construction, and the bids of Mr. Roach 
were found to be nearly one million dollars less than 
those of any other builders. He has executed his wor,k 
thus far in the most superior manner, and is entitled to 
the highest credit. We congratulate him upon the 
success of the Dolphin, and trust the other ships will 
show equally good work. 

The governing condition in the design of the Dolphin 
has been high speed capable of being maintained for 
several days. It is intended for a dispatch boat for 
furnishing rapid communication from the seat of gov
ernment to any point on the coast, or to act as fleet 
dispatch boat if a United States squadron should need 
its services. In designing it, all attempt at protection 
was abandoned, and machinery of the most durable 
and efficient type adopted. 

The principal features of the Dolphin are: 
Length between perpendiculars .................... " 240 feet. 
Length, extreme ..................................... 256'5 
Breadth, moulded .. . . .. . . .. .. .. . ....... .. . .. ;, ..... 81'85 
Breadth, extreme.... .. .... ......................... 32 ". 
Depth from top of fioors to top of maiu deck beams, 18'25 
Depth from base line to top of main deck beams. . 20'07 
Top of main deck at side above load waterline...... 6'28 
Mean draught.. .... ... ........................... 14'25 
Displacement at mean draught.... . ... .. .. .... ..... 1,485 tons. 
Complemeut ofmeu..... ...... . ...... ............ 80 
Battery-one 6-inch pivot, four revolving cannoll. 
Indicated horse power ................................ 2,300 
Speed . . ... ...... .. .. ..... .............. . . 0<0 . ......... 15 knots. 
Capacity of coal bunkers ...... ........... .......... 310 tons. 

The contract price for the hull, machinery, and fit
tings of the Dolphin,· exclusive of the masts, spars, rig
ging, sails, boats, etc., was $315,000. 

With great accommodations beneath, the cutter's 
fittings are plain but substantial. T. deck fittings 
present several novelties. The bowsprit comes 
over the steam head in the center of the yacht, with 
more than the usual difficulties in reefing it. To obvi
ate this difficulty, one of the checks of the steel bits is 
hinged. This device permits of the bowsprit heel being 
swung round clear of the scuttle and the capstan, and 
run aft alongside the mast. The fore scuttle, oval in 
form, is a steel tube, round which the wire-fall of the 
bob stay tackle is coiled in easier turns than it would 
be belayed in the ordinary way. Just before the mast 
is a second scuttle, which accommodates the steward, 
and also the crew, on racing days. Behind the mast is 
a third scuttle, down which canvas can be lowered into 
the sail room under the cabin sole. 
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... I. 
NeW' Mode 01' Hardening Plaster. 

The Genesta will be without any provisions for 
screening the weather spray, besides a racing cabin. 
The Genesta has a fine saloon fitted up lightly and 
elegant,ly, a ladies' cabin aft, and spacious accommoda
tions for the crew, steward, and captain. The whole 
length of the yacht has been utilized, and the space 
obtained is remarkable. The Genesta is to be in 
charge of C. Carter, who is well known on the Clyde as 
a clever yacht sailor. She is owned by Sir Richard 
Sutton. Our first page engraving is taken from an 
instantaneous photograph, representing the Genesta 
plowing through the water at full speed; it clearly 
shows the wave line, and indicates the ease with which 
she parts the water. All through the yachting season 
last year this boat met the best of the British fleets, 
al!d although not always a winner, she proved herself 
to be without doubt the best" all around" boat in the 
kingdom. 

'4' •.• 
A New Military. Shield. 

Some int.eresting experiments have been carried out 
at Ryde, Eng., with a new arm of defllnse. The imple
ment is simply a steel shield to be fixed on the muzzle 
of a rifle as a bayonet is fixed. It covers one superficial 
foot, weighs three pounds, can be easily slung under 
the arm, and does not appear to b6 unWIeldy. On 
skirnlishing duty the infantry soldier would take his 
"cover" with him, place the point in the earth, lie be
hind it, and 'Pick off his men with ease, the shield form
ing a rest for the rifle. The shield, which is claimed to 
be bullet proof, has been submitted to the War Office, 
and the military authorities are said to view it with I 
some favor. I 

T ABLE OF CONTENTS OF 

THE SCIENTIFIC AMERICAN SUPPLEMENT, 

NC).494, 
For the Week )l;nding June 20, 1885. 

Price 10 cents. For sale by all newsdealers. 
PAGE 

l. CHEMISTRY.-The Bower-Barll' Rustless Iron.-£y J. H. KIDDER .. 7885 

II. ENGINEERING AND MECHANICS.-Design for the Tower 
Bridge.-Full page of illustrations ................ .................... . 7879 

The Light Draught Steamer Pittsburg.-With engraving ......... 7880 

Ocean Lightships with Captive Balloons.-A letter ...... .......... 78&l 

Machine Guns at the Inventions Exhibition.-Full page of en-
gravings., ................... . ' . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  � •••... . . .. .  7880 

Compressed Air Locomotives, ........................................ 7882 

The Oerlikon Roller Grinding and Grooving Machlne.-Wlth en-
graving ............................ ................. .... : .. ............... 7882 

IlL TECHNOLOGY.-The Method of Making Soap.-Laundry and 
toilet.-With formulas.-By an experienced manufacturer .......... 7886 

Anderson's Water Purifying Apparatus: Inven�ionB Exhibition. 
-2 figures.. . .. .. .. ... . . . .. . .. .. . . . . .. . .. . . . .. ............................. 7887 

IV. PHYSICS. ELECTRICITY. ETC.-New Thermodynamics ......... 788S 

New Secondary Battery .......... .............. .............. , ....... 7883 

Camphor Barometer, or U Storm Glass" ............................. 7893 

The Glycerine Barometer at the Kew Observatory.-3 figures ..... 7894 

V. ARCH1EOLOGY.-The Marble Panels of the Forum Romanum .... 73&1 
Frescoes Found in Rome .............. , ................ , .............. 7884 

VL AROHITECTURE.-Fireproof Buildings in New York.-From a 
paper by T. M. CLARK .............. ...................................... 73&1 

A Pair of Villas.-An engraving . ............................ .... ..... 7885 

VII. NATURAL HISTORY.-The Ways of Monkeys.-A long and in-
teresting article.-By Dr. A. E. BREHM ........... ..................... 7891 

VIIL HORTI.Cffiil'URE. ETC.-A Colossal Cotton Tree of Jamaica.-
With engraving ............................................................ 7891 

IX. PHYSIOLOGY, PSYCHOLOGY, ETC.-Warmth, Coldness. and 
Pressure.-Points of sensation in connection (with the sellse of 
feeling ...................... ................................ ..... .......... 788� 

Psychography. . ... . ................ ... ... . ............................ 7888 
On the Organization of the Trlbe.-TribaJ seclety baSed on kin

ship.-A l!ody of kindred divided Intogroups.-Characteristies of 
clan� .................................................... .................... 7889 

Oal1.ros of Sex ....... . .................................................... 7893 

Regulation of Sex Proportion in Animals and I'llillts ... ........... 7Sl13 

© 1885 SCIENTIFIC AMERICAN, INC 

Mr. Julhe, in a note presented to the Academie des 
Sciences, describes some experiments that he has per
formed with a view to rendering the use of plaster still 
more general. 

Of all materials used in building, plaster is the onl}' 
one which increases in bulk after its application, while 
mortars and cements, and even wood, undergo shrink
age and cracking through drying. When applied in 
sufficiently thick coats to resist breakage, it offers, 
then, a surface that time and atmospheric variatiom 
will not change, provided it be protected against water. 
But it is necessary to give this material two properties 
that it lacks-hardness and resistance to crushing. This 
is what Mr. Julhe proposes to effect by his process .. 

Six parts of plaster are mixed with one of finely sifted 
unslaked lime. This mixture is used like ordinary plas· 
ter for moulding any object whatever. and, when 
once dry, the object is soaked in a solution of a sul
phate having a base precipitable by lime, and the 
precipitate of which is insoluble. There form sulphate 
and oxide of lime, both of them insoluble, which fill 
the pores of the object and render it hard and tough. 

Sulphates of zinc and iron are the salts that answer 
the purpose best. With the first the object remain� 
white, and with the second it gradually assumes the 
tint of sesquioxide of iron.-Chronique Industrielle. 

••••• 
English Channel Tunnel. 

The projected scheme for building a tunnel under the 
channel to connect France with England has met with 
so decided a defeat in the House of Commons, that the 
question will probably not be brought up again for 
some time to come. The majority which rejected the 
project recently is larger than on any previQus occa
sion when the subject has been discussed. Not ahun
dred membets were found willing to. allow even the ex
peri mental works at Dover to be continued ,  and two 
hundred and eighty-one votes were registered in oppo
sition to the proposal. 
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