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THE DESTRUCTION OF CERVERA'S FLEET . fined to fOJ1;gy weather and dark nights. Yet we can-
Before the opening of the present war the world was not but feel that with their great speed something 

a�king whether the destructiveness of om' weapons of might have been done, even on this bright Sunday 
naval warfare was as great as theoretically it could be morning. As it is they have proved the easiest kind of 
proved to be. The question has already been answered prey for ships which have only recently and hastily 
in two hemispheres. At Manila a fleet of nine cruiseJ:s, been converted from uses of pleasllre and commerce 
fighting beneath the shelter of friendly fortifications, to those of war. 
was annihilated in the course of a single morning; at We spoke last week of the undying value of the per­
Santiago de Cuba as fine a squadron a� ever sailed the sonal equation in model'll warfare. Santiago adds its 
seas, comprising four swift arlllored cruisers and two eloquent testimony to the trnth that to-day, as of old, 
of the largest and Illost powerful torpedo boat de- it b the" Illan behind the gun " that wins the fight. 
stroyers in the world, was wiped out of existence in • • • 
less than sixty minutes. OUR ARMY AT SANTIAGO. 

It is remarkable that in both cases the beaten fleet The rank and file of the American army has again 
was o\'erwheltued by the same element of a ship's demonstrated its ability to fight its way to success 
offensive powers-the gun. In neither case was there tlfrough and in spite of difficulties that Illight well have 
any call for the services of the ram 01' the torpedo. dismayed a veteran army. In estimating the work 

The wal' between China and Japan gave us an ink- \ done by our men in the fighting of Friday and Satur­
ling of the importance of the gun in modern naval war- day, July 1 and 2, we mllst remember that they were 
fare. Jianila and Santiago have established it as par not only attacking seasoned troops entrenched in 
excellence the deciding factor (always supposing, of strongly fortified positions, but the attack was made 
cour�e, that it is well handled) of the sea fight nnder a tropical sun and in a climate which is known 
of the future. Had it not been for the accuracy, to be one of the most trying in the world. The difficult 
heavy caliber and great carrying power of our nature of the country prevented the bringing up of 
guns, the speedy ships of Adluiral Cel'\'era's fleet would supplies fast enough to provide the troops with full ra­
now be anchol'ed in Havana Harbor, and our whole tions, and the execrable condition of the roads ren­
plan of campaign, both naval and Illilitary, would have dered it impossible to bring to the front sufficient art il­
been upset. As it is, thanks to the splendid marksman- lery to cover the advance of our attacking columns. 
ship of our meIJ, we were able to .. wing" the flying In view of the frightful cost in killed and wounded 
crui!'el's, close in with them, and complete their inevi- at which the heights were stormed and taken, much of 
table destruction. it due to the shrapnel which was used with deadly 

Just why Cervera elected to run the gauntlet of our effect by the Spanish artillery, it will be asked why 
fleet is a matter of speculation. Either he foresaw the the attack was not deferred until we had time to bring 
speedy fall of Santiago and feared to be caught be- up an adequate number of guns to silence the .enemy's 
tween HIe guns of army and navy. or, as is reported, he batteries and pI'operly cover the advance of our men. 
acteu under the instructions of (l'eneral Blanco to make It is probable that the deadly nature of the climate, 
a dash for Havana Harbor. There was much to be i and the desire to attack before our ranks had been 
gained by such a move if it could be successfully car- thinned by sickness, had much to do with the precipi­
ried out. Once out of Santiago, Cervera's fleet would tancy with which our troops were rushed against the 
have constituteu a serious menace to our cOlllmuni- Spanish entrenchments. 
cations, and its escape would have removed the osten- But without entering into criticisms which must at 
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o��;�bT:��e�8r����YJb�N sible object for which the arrny 'vas landed, nanJely, best be based upon partial inforillation, the country 

& co. the capture of the fleet. The center of operations may feel a just pride in the splendid fighting qualities 
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publishers in case of would have been transferred to Havana, where the displayed alike by our regulal' and volunteer regi-
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strength of the Spanish army is gathereu, and the ments. 'fhe taking of EI Caney and the storming of 
system of defense is by this time enormously strong. San Juan heights have shown that the combined dash 

Whatever the cause, the fact remains that, after tak- and steadiness which were conspicuous on both sides 
Contents. ing on as full supplies as were obtainable, the fleet in the great Civil 'Val' may still be counted on to win 

(lllustrated articles are marked with an asterisk.) moved at full speed out of the harbor, and attempted the country's battles when we are called on reluctantly 

Acetylene gas exhibition ......... ;19 Miscellaneous notes and receipts 39 to break through the blockading fleet by steaming to take up the 8word. 
American and Spun ish warsbips. PulludlO. Olympian theater· . . . . . .  4;; along the coast to the westward. Its chances of escape It was a soldier's fight, in which the gallant leadership analysis of .. . . . . . . . . . . . .... . .. il5. 38 Plow. improved' . . . . . . . . .... . . . . . . 3/; 
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Cervera's fteet, destruction of . . . . 34 lem 3i h 1 h i ' tl 1 h f h . Commerce. our f"reign .. . ... . . .. . . il5 Theatei';·O·IYriij,iitno:::::.:·:::.'::::. 4;; I ing made 21 knots on er tria , and t e destroyers, slowly to t Ie rear dUl'lng Ie ong ours 0 t at 
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The Santiago fight ha� served to blast the reputa- accidentally rammed by the" Camperdown." Had the 
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safety of a vessel would not be better secured by mak­
ing the transverse bulkheads more numerous and dis­
pensing with the longitudinal bulkhead except as a 
division between the engine rooms. In this case, if a 
couple of compartments were filled by the smashing of 
a bulkhead in collision, the ship would be filled clear 
across from side to side, and she would merely settle 
low in the water, without any dangerous list to one 
side or the other. 

The question is well worth the careful consideration 
of our marine architects and builders. 

••••• 
OUR FOREIGN COMMERCE. 

The most remarkable eleven months in the history 
of American commerce is graphically told in the last 
summary prepared by the Bureau of Statistics, which 
has appeared a month earlier than is usual with these 
tabulations. Ordinarily this pamphlet is rather dull 
reading to all who are not in any way interested in 
finance or commerce, but the present issue con tams re­
markable figures, which are startling to all who have 
not closely watched the fiscal year which has just drawn 
to a close. These figures show in brief that our ex­
ports more than doubled the imports, and more manu­
factured goods are exported than are imported, and 
more gold has been brought into the country than in 
any preceding year. 

An analysis of the tables is interesting, especially in 
view of the fact that for many months we have had 
the menace of war hanging over our heads, and some 
of the time actual warfare, which usually tends to de­
crease export trade; but this has not been the case in 
the period we are considering. 

During the eleven months ending with the last day 
of May, 1898, our imports of free and dutiable mer­
chandise amounted to $563.770,032, against $679,547,391 
for the corresponding period of 1897. This is offset by 
the export of domestic goods to the amount of $1,117,-
284,973 in 1898, against $960,120,120 in 1897. In other 
words, foreign countries owe us $553,501,941 for the 
value of goods which they received from us in addition 
to the goods which they have sold us for our consump­
tibh, or $280,572,729 increase in a year. 

The ratio of imports to exports is best told by the 
annexed tables: 

IMPORTS INTO THE UNITED STATES. 
Value. 

Articles of food and live animals . . . . • • • • . . ••• • . . . .. $164,666.161 
in a crude condi tion. . . . . . . . • • • • . . . . 166,852,835 
mannfactured for the mechanic arts . . . . ... 64,190,123 

for consumption..... .. ..... 75.980,142 
Luxuries, etc........ ........ .. ...... ............ 72,130,771 

Per cent. 
29'42 
83'14 
11'39 
13'47 
12'58 

$583,770,032 100'00 

EXPORTS FROM THE UNITED STATES. 
Valne. 

Products of agricnltnre. .. .................. .. . $795,114,828 

.. mannfactures . ........... . .. ...... . .. . . 261,655.78� 

.. minmg................ .. .. .... . . ... . . 17,831,022 

.. forest..... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84,049,528 

.. fisheries................. ............. 5,203,499 

.. miscellaneous................ ......... 8,430,812 

Per ceut. 

71'17 

23'42 
1'59 
8'05 

0'46 
0'31 

$1,117.284,973 100'00 

The greatest reduction in the imports considered by 
classes was in manufactured articles ready for con­
sumption, which fell off from $117,352,182 in the eleven 
months of 1897 to $75,930,142 in the same period in 1898. 
For the first time American exports of manufactured 
articles are exceeding imports, which is of deep signifi­
cance, owing to the special facilities for manufacturing 
which Europe affords because of the cheapness of labor 
and the utilization of water power, cheapfuel, etc. 

Of the $563,770,032 worth of articles imported into 
the United States, $267,448,136 came in duty free, or 
47'44 per cent of the total imports. The duties collected 
on the $296,321,896 worth of goods which were subject 
to duty amounted to $135,263,865, a falling off of $19,-
492,376, a sum which we can readily spare when we 
think of the splendid balance of trade in our favor. 

The tables are capable of more minute analysis, but 
this would probably be fatiguing to the average reader, 
and the 1878 pages in the annual volume to date may 
well be left to the statistician; it is enough for the 
average reader to know and rejoice that in our year of 
trial over $550,000,000 has been or is to be paid to 
us, so that we are receiving nearly $2,000,000 for each 
working day, a truly magnificent sum to be charged 
up on the credit side of the ledger. 

• .  e . •  

THE HOSPITAL SHIP "RELIEF." 

The War Department has had this vessel fltted up 
in the most approved style for the comfort of the sick 
and wounded soldiers in the army. The ship is divided 
into five large wards and contains besides store rooms, 
mess rooms, operating rooms and officers' quarters. 
There is also a complete equipment of every appliance 
known to modern medical or surgical science including, 
among other things, two complete X-ray outfits, a mi­
croscopic laboratory, perfect facilities for photograph­
ing, and electrical apparatus of various kinds. Electri­
cal fans everywhere abound to fan the sick. 

The wards are models in their way. The walls are 
painted white, the floors covered with rubber tiling, 
and the beds of iron, enameled white. 

Baths abound ; they are connected with all the 

J titutifi, !lUtti'll. 3S 
wards, with all the private quarters of t.he medical I naval men (and they are not a few) who deplore the 
staff and with those of the ship's officers. 'I'here is a passing of the 8-inch gun and its substitution by the 
special shower bath for sick officers, and it is so arranged : 6-inch rltpid-firer. 
that the shower throws hot or cold, fresh or salt water. I We can anticipate the reply which will be made by 
All the bath rooms have rubber floors. our contemporary, to the effect that the full potentiality 

The ship sailed recently for Santiago de Cuba, where of a gun can only be realized when there is a marks­
it will be most useful and acceptable to our soldiers in- man behind it. We know that the Spaniard has the 
jured in the battles about that place. reputation of being a notoriously bad gunner, and that 

It is probable this will be the first extended use of in this conflict the value of the technical lessons to be 
the X-ray apparatus in war, and reports of its success learned is greatly lessened by the woful inaccuracy of 
will be watched with interest. Spanish marksmanship. At the same time, after mak-

• , • , • ing due allowances, the naked fact remains that the 
"THE ENGINEER'S" ANALYSIS OF AMERICAN Spanish ships, with their rapid fire batteries, are strewn 

AND SPANISH WARSHIPS. along the Cuban coast., while the ships that were weak 
In our issue of May 7 we replied to an article in The in this type of weapon have scarcely a scratch to show 

Engineer, which compared the Spanish and American for the conflict. 
navies in respect of the speed and batteries of their There is fashion even in such an unsentimental 
fighting line. It will be remembered that The Engineer matter as warship design, and it is the fashion just 
gave figures to prove that the Spanish line of battle now to develop the rapid-fire gun to a point at which 
was superior in every respect but that of total displace- it is t.he chief element of offense in the ship. Our new 
ment. Its energy of fire per minute was estimated at battleships will be conspicuous examples of this ten-
1,529,516 foot-tons, as against 1,120,323 foot-tons for our dency, and their broadside batteries of fourteen 6-inch 
own, and its average speed 23'67 knots, as against 19'63 rapid-firers will place them in the very front rank 
knots for our ships. In our reply we showed that, if 

I 
among modern warships. 

the same types of ships as The Engineer had selected At the same time there is every reason why the four 
in making up the Spanish line were included in the 6-inch slow-firers on the .. Indiana" and her type 
American line, the table would be reversed. By off- should be replaced with rapid-fire weapons. Their 
;:etting our protected" Cincinnati" and" Marblehead" offensive power would be quadrupled by the change. 
class against the Spanish protected" Alphonso XII!." Moreover, we hope that one of the first changes to be 
and" Lepanto" and including the monitors (The En- made at the close of the present war will be the substi­
gineer included the Spanish but, omitt.ed the American tution, in every case, of rapid-fire weapons for the 
protected cruisers, ignored the monitors altogether and slow-firers, which are still to be found on some of the 
forgot to mention the .. Oregon" and .. Texas "), we crack cruisers of our navy. The change was urgently 
showed that the energy of fire of our line would be recommended by Ex-Assistant Secretary of the Navy 
raised from 1,120,323 foot-tons to 2,820,883, and that on Roosevelt, and has been carried out on ships like the 
every point save that of speed we possessed a consider- .. Chicago," which are now undergoing refitting at our 
able superiority. navy yards. When a similar change has been made 

Since these articles were penned, the naval engage- on the .. Baltimore," "San Francisco," and others of 
ments of Manila and Santiago have been fought. A their class, the flghting efficiency of these ships will be 
dozen sunken hulks in Cavite Bay and half a dozen increased fully fifty per cent. 
more strewn along the southern coast of Cuba are the Limit.ations of space forbid our discussing this very 
Spanish fruits of a struggle out of which our ships have live question at further length in the present issue, but 
come at the cost of one man killed, scarce a dozen we hope in an early issue to take up the mattel' at 
wounded, and not a ship even temporarily disabled. fuller length and show the exact status of our ships in 

The Engineer made a strong point of the fact that respect of rapid-fire armament. 
our fighting line was pl'l1ctically devoid of rapid-fire On the question of .. feeding" the guns, concerning 
guns, and in our reply we showed that not only were which our contemporary asks for enlightenment, we 
forty-two of these weapons carried on the ships enu- follow its excellent rule of withholding information 
merated in its tables, but that the protected cruisers, on such an important question until the international 
which shoulrl have been included, carried forty of these sky is less overcast. When the present war is over, we 
weapons, making eighty-two in all. shall be prepared to say more upon this question. 

In reply to our criticism, The Engineer has published .. , ••• 
in its issue of June 10 an exhaustive comparison of our The Floating Machine Shop "VlI'lean." 

own battleships and al'mored cruisers with those of the The floating machine shop of the United States 
leading naval powers in respect of the energy of their navy has been named the " Vulcan," and this vessel 
heavy rapid-fire armament. Our contemporary admits is now with Admiral Sampson's fleet and was ready to 
the truth of our corrections, except as regards the rapid- repair any damage which might have been sustained 
fire armament of our battleships, and to substantiate at the hands of Admiral Cervera; but it is likely that 
its position enters into a careful review of the present now she will devote her attention to saving some of 
status of our own and other battleships and armored the wrecked vessels in conjunction with the wrecking 
cruisers in this respect. Inasmuch as The Engineer companies. It is said that $300,000 was spent in alter­
limits the discussion to battleships and armored ing and equipping this vessel. Officially the" Vulcan" 
cruisers only, the article which we reprint cannot be is an engineers' repair ship, and formerly she was the 
considered as an answer to our reply. We take it that, �teamer .. Chatham." Shortly before the war, En­
with Manila and Santiago in mind, The Engineer is gineer in Chief Melville recommended that two vessels 
now willing to admit that both on paper and in fact be purchased which could be transformed into en­
we have established the superiority of our fleet over gineers' repair ships and attached to the Atlantic and 
that of the plucky but badly worsted Spaniards. We Flying squadrons. Only one steamer was purchased 
publish The Engineer's article in another column, both by the Auxiliary Board, and she was transformed at 
for its own intrinsic interest and for the reason that it the Boston navy yard. While the ship is not intended 
draws attention to a fact which we as a nation shall do for fighting purposes, she carries two rapid-fire 6-
well to carefully take note of, namely, the enormous pounder guns. The "Vulcan" is to follow in the 
development of rapid-fire batteries in the later war- wake of the fleet, and she has a large ('oal capacity 
ships of the world. which will give a wide radius of action. She will also 

While we do not attempt to deny and have, indeed, supply fresh water to other vessels and make such re­
always deplored the fact that our battleships, as dis- pairs as may become necessary. The bow of the boat 
tinct from our cruisers, are weak in rapid-fire energy, is devoted to a stock room; back of this is the black­
it is but fair to point out that the" Indiana," .. Mas- smith shop, foundry, and machine shop. There are 
sachusetts," and "Oregon" were authorized as far back also evaporators and distillers of a capacity equal to 
as 1890, or previous to the period in which, as The En- a daily output of 10,000 gallons of water. There is a 
gineer shows, the rapid-fire gun was introduced. The complete foundry with a cupola, which will enable 
special, we had almost said the sensational, feature in castings to be made on the boat. She has two steam 
these ships is the battery of eight 8-inch guns with which cranes with 10·foot arms, which are especially designed 
they are equipped. The guns are carried behind 6 for moving weights from a man-of-war and for trans­
inches of Harveyized steel, at an altitude of 26 feet ferring machinery to a disabled ship. There are also 
above the water line, and even the most ardent advo- plate-bending rolls, punches, shears, lathes, planers, 
cate of the rapid-fire gun must admit that these 40- drills, milling machines and other machine tools, which 
caliber guns, with their armor-piercing capacity, high will enable them to repair the hulls, engines, and 
command, great carrying power, and good protection, boilers or guns. The " Vulcan" carries a large com­
are a fair offset against the unprotected rapid-firers plement of first-class mechanics, and the repair shop 
of other navies. has some of the finest engineers in the country. It is 

This, at least, is the lesson taught by the brief 55- doubtful if any vessel has yet started out to war which 
minute engagement oft Santiago. The 6 and 5'5-inch has carried such a large complement of well-trained 
rapid-fire batt.eries of the four armored Spanish cruisers and well-educated men. The " Vulcan'IS" captain is 
should have made our gun-positions untenable, yet all Lieut.-Commander Ira Harris, who has been general 
the damage done to our fleet in that artillery duel of manager of the Chicago Drop Forge and Founllry 
55 minutes was a few shot holes and one man killed. Company. The chief engineers are Gardiner Sims, 
MeanwhIle our 12 and 8-inch guns were crashing through the head of the Armington-Sims Engine Works, of 
12-inch armor belts, crippling engines and boilers, Providence, Rhode Island, who has thirty of his best 
and driving the Spaniards to beach their ships in the mechanics aboard, and Prof. Aldrich, of the University 
endeavor to escape foundering in deep water. Verily of Virginia, one of the best electrical experts in the 
the armor-piercing gun has received its vindication, country. Out of her entire crew of two hundred men, 
and another argument is placed in the mouths of those ninety-two have the right to wear the officer's cap. 
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AN IMPROVED PLOW. 

The plow which we illustrate herewith is so con­
structed as. to throw earth simultaneously from both 
sides to a common center or line in covering cane or 
in the cnltivation of plants. The plow may' be also 
adjusted to throw the earth from a common center or 
line to opposite sides of the plants under cultivation. 
Our illustrations represent the plow in both adjust­
ments. 

The plow is constructed with two beams joined at 
their front ends and diverging as they extend rear-

ROSS' IMPROVED PLOW. 

wardly. The!!e beams are adjnstably connected near 
their real' ends by sliding bars. The mouldboards are 
somewhat longer than in ordinary plows', . and are de­
signed to throw the earth farther than usual. The 
landsides are also longer than in the plows now in use, 
rendering this plow steadier and easier to run. The 
handles of the plow are capable of being removably 
connected either with brackets attached to the mould­
boards or with arms attached to the shanks. When the 
plow is adjusted to throw the earth inwardly, a roller 
and rake are attached to the beams, so that the earth 
thrown up by the plow may be cultivated by the rake 
and flattened by the roller. When it is desired to 
throw the earth outwardly, the plows are inter­
changed; that is, the plow which was on the right 
side is now attached to the left side, the other plow 
being also changed so that its landside shall be turned 
inwardly. The roller and rake, when the plow is in 
this position, are removed, since they are not required. 

This implement is exceedingly simple, durable and 
economic, and its plows may be quickly and easily 
shifted to perform the work for which it is designed. 
The improvements have been patented by Jesse W. 
Ross, of New Orleans, La. 

• ·e, • 

A NEW BALL-BEARING. 

An invention has recently'been patented by James 
E. Lawrence, of West Shefford, Quebec, Canada, which 

LAWRENCE'S BALL-BEARING. 

provides a simple adjustable bearing designed to run 
without oil at a high speed with a minimum of friction. 
As shown by our illustrations, the bearing may employ 
either balls or rollers. 

Referring to Figs. 1 and 2, it is seen that the bearing 
comprises 8. shaft having an inner radial flange. At 
the outer reduced end of the shaft a disk is secured 
having a raceway coincident with a raceway on the 
flange. In the space left between the flange and disk 
a grooved annulus is situated free from the shaft. In 
the groove of this annulus balls roll which are engaged 
by an outer series of balls contained between the race­
ways of the flange and disk. A ring free from the shaft 
engages with its raceways the outer series of balls and 
assists in keeping the parts in position. A cap ad­
justable relatively to this latter ring is also provided 
with a raceway to engage the outer balls and in addi­
tion keeps out the dust and other foreign matter. 

In Fig. 3 we have illustrated a modification which 

employs rollers. In this case the flange has a peripheral 
projection. A flanged disk is secured to the outer re­
duced portion of the shaft and has longitudinal ad­
justment thereon. In the space between the disk­
flange and the peripheral projection first mentioned, a 
grooved annulus is placed free from the shaft. An 
inner and outer series of rollers are employed. The 
inner rollers consist of disks having trunnions on op­
posite sides bearing upon the annulus. The outer 
rollers consist of similar disks whose trunnions bear 
upon the flange and disk. An outer grooved bearing 
ring surrounds the outer rollers. A cap and confining 
ring screw upon the bearing ring and keep the parts 
in place. 

These bearings, it is claimed, possess an ad vantage 
over other forms in so far as they are designed to run 
without oil, thus obviating the necessity of removing 
the mixture of oil and dust which accumulates in 
most bearings. Another advantage of the invention 
is the absence of sliding friction between the parts 
when moving in their respeotive circuits. 

• ••• 
Wbeat Pr.,ductlon. 

The statistician of the Department of Agriculture 
has issued a detailed statement of the world's wheat I 
production in 1897. Thl' United States heads the list i 
with 530,149,000 bushels, followed by France with 251'- 1 
298,000, Austria-Hungary with 133,370,000, and Ger­
many with 107,000,000 bush�ls. All other continental 
European countries with their enormous population to 
SUppOl·t produce 600,000,000 bushels, and the United 
Kingdom only 54,527,000 bushels ; Argentine, which is 
so often quoted as being such a great wheat· producing 
country, could furnish only 32,000,000 bushels. The 
total8 for the world in the last seven years are as 
follows: 

lS1n'. . . • • . • . . . .. .  . . . . . . .  • • • . . . . . . .. .... .. . ... :....... 2,214,030.000 
189fl. . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . .. . . . . ...... . . .  2,428,000.000 
1895...... ........................... . ............ 2,546,000.000 
1894........ .. . .  • . . . . . .... . .. . . . . . .... .... .. .. . . . .  3,6i6,OO3,OOO 
1893. . . • . .  . .. • . . .. . . ... . . .  . . . .. . . . • . ... • ... ....... 2,563,000,000 
1892 . . . . . . .. . . . .. .. . . . .. . . . . . . . . . .. . . . .. . . . . . .... . . .  2,482,000,000 
1891.. . . . .  . .  . . • • . . . . . . . . . . . . ... . . • • .. . . . . . . ... .. . . 2,4.'32,000,000 

From the totals it will be seen that the United States 
furnishes nearly one-quarter of the total wheat pro­
duced in the entire world, so that it is little wonder 
that other nations regard with anxiety the war or any­
thing else which tends to prevent the exportation of 
wheat and flour in accordance with the ordinary laws 
of supply and demand, and any raising of the price of 
the breadstuffs of America is sure to be a calamity to 
some countries where economio laws are quick to re­
spond to any fluctuation in the price of this most illl­
portant of commodities. 

• ,e • 
A SIJ[1'LE MAGAZINE HAND CAMERA. 

In the hand camera illustrated herewith will be seen 

two levers are connected by a spring, which is also the 
actuatingspring. Attached to the right hand end of 
the connecting link is an ingenious toggle joint, which 
insures positive motion to the shutter. The latter is 
shown in an open position. Miniature springs also 
hold other parts in place. 

In a less expensive camera having a fixed focus is 
another style of �hutter shown in the small engraving. 
The dotted circle is the lens aperture. The shutter is 
fan-shaped, pivoted near the apex. Just in front of 
the pivot is the actuating pin, connected by a coiled 
spring to the end of the operating lever. The long up­
right lever has a section np-ar the center cut out. and 
bent down underneath, forming a stop or pin. When 
the lever is placed as shown and the operating lever on 
the side of the camera is pressed downward, the pin on 
the shutter (shown in dotted lines under the lever) 
strikes the stop on the under side and holds the shut· 
ter open for time exposure. By moving the upright 
lever to the left, the stop is taken out of the path of 
the pin on the shutter and the latter is free to move to 
the bottom, making an instantaneous exposure. Rub-

THE SHUTTER. 

ber buttons at the top and bottom cushion the shutter 
at the end of each movement. The diagram at the 
side is a sectional elevation, showing clearly the posi­
tion of the pin on the shutter. 

The movements, it will be noticed, in the shutters of 
both cameras are simple and effective. 

It is called the" Vive" camera and is made in Chi­
cago, IlL, by the" Vive" Camera Company. The size 
of the picture is four inches square, and also four by five 
inches, and plates or films are used interchangeably as 
may be desired. It is a light, handy instrument, and 
jUdging from prints we have seen does excellent work. 

one or two features of special interest which make it .. • • , .. 

an extremely useful instrument for those about to be- THE vegetarians are making a great ado over the 
gin the practice of photography. alleged triumph of their theory in the long-distance 

We refer more particularly to the absence of compli- test of walking endurance, 70 miles, in Germany re­
cated devices and the simplicity of the plale changing I cently. The twenty-two starters included eight vege­
arrangement. In the larger engraving the plan of I tarians. The distance had to be covered within 18 
changing the plates or films held in suitable carriers is hours. The first six to arrive were vegetarians. The 
clearly shown. Under the lid of the camera, attached first finishing in 14!4' hours, the second in 14;� hours, 
to a light-tight hinged metal frallle, is a thin opaque the third in 15%, the fourth in 16, the fifth in 16%, and 
double-lined rubber bag, having an opening which fits the sixth in 17%. The two last vegetarians missed 
over the wrist, being secured thereto by an elastic their way and walked five miles more. All reached 
band. The hand is slipped tlJrough the aperture, then the goal in splendid condition. Not till one hour after 
the plates are changed by lifting the I'xposed plate up- the last vegetarian did the first meat-eater appear, 
ward and pushing it down behind to the rear of the completely exhausted. He was the only one. Others 
bunch. There is the usual rear spring to keep plates dropped off after thirty-five miles. 
pushed forward, so the.; front shalf _______ _ ..._-......,. -, 
always occupy the focalplane. After 
a plate is changed, the flexible cloth is 
tucked inside and the lid closed, when 
the camera is ready for an exposure to 
be made. The plates are held in a 
metal sliding carrier, operated back­
ward and forward by the focusing 
pinion in the interior on the shaft ex­
tending to the outside, where the 
varying focus for portraiture or views 
is readily obtained. On the front end 
is the usual finder,.a shutter setting 
and releasing lever, as well as a but­
ton for regulating the speed of the 
shutter for time or instantaneous 
work, and another button for operat­
ing the diaphragm plate. The latter, 
showing the different apertures, may 
be seen in the small diagram engrav­
ing in the upper right hand corner, 
which also gives a general idea of the 
ingenious shutter mechanism. This 
consists mainly of two thin, sickle­
shaped metal pivoted blades, con­
nected by a link arranged to open and 
close when the button-releasing lever 
is pressed. Pressure downward on the 
upper lever sets the shutter, and for 
time exposure the movement is inter­
rupted by a metal finger brought into 
position by the outside button. The 

,.:of'" . ,. 

THE " VIVE " ][AGAZINE CAMERA. 
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CARE OF THE WOUNDED IN SEA FIGHTS. 

The requirements of modern naval warfare make it 
impossible to pass easily from one section of the ship 
to another during an engagement. This has caused 
the medical service in some navies, notably the French, 
to be decentralized as much as possible on each ship, 
centralization being left for the hospital ships and shore 
hospitals. In the old days of wooden ships with 
flush gun and spar-decks, it was comparatively 
easy to transport the wounded to where they 
could receive every surgical attention. The 
surgical staff was a unit, and its work was 
brought to it; but now all this has been chang­
ed, and they must seek it. A modern battle­
ship is practicaily an aggregation of steel cells, 
each containing its quota of the crew, all work­
ing harmoniously and in concert toward the de­
struction of the adversary. 

Anyone familiar with the construction of a 
modern battleship will readily see the impossL 
bility of caring for wounded men as in the days 
of wooden ships; for, of course, the object of 
making closed compartments is to utilize them 
in this form when in action, for when a ship 
clears for battle the bulkhead doors are closed, 
and the men isolated in groups, as much so in 
fact as if they were in separate ships ; so that it 
will be seen that it is manifestly impossible to 
carry the wounded men to a sick bay until the 
fight has ended; but everything is done to save 
life until those injured can be carried where 
they may be properly attended to. The fight­
ing space in modern war vessels is so limited, 
especially in the turrets, tbat the immediate re­
moval of disabled or wounded men is of the 
ut most importance, for t.here are no unoccupied 
spaces in which they can be placed out of the 
way of the actives. The only practicable method 
of caring for the injUl'ed is to lower them to the 
partially cleared space at the base of the turret, 
either by the ammunition hoist or lashed in a 
hammock. Here the unfortunate must remain, 
after receiving temporary aid, as the space is too limit­
ed for the performance of any operation, and it is doubt­
ful if a surgeon could even reach him. But at the first 
favorable opportunity he is transferred to the 8ick 
ward, where proper medical attention is given, and he 
will be relegated to a cot, something similar to that in 
our illustration; but as soon as possible the wounded 
are transferred to a place where they can be still better 
cared for, snch as is afforded by the ambulance ship 
" Solace," now with the fleet at Santiago, and which 
has already furnished efficient aid for many soldiers 
and sailors, ill or wounded. 

As far as po.ssible, each compartment of the ship is 
provided with emergency surgical appliances, and men 
rated as " nurses," under the direction of a surgeon's 
steward, do all possible to relieve the sufferings of the 
injured . .  The temporary surgical ward is usually a 
space especia.lly set apart for this purpose. It may lie 
at the forward end of the berth deck, or in such other 
place as the exigencies of the sit uation may demand. 
Formerly the old operating room was the cockpit, 
which was considered the safest place OIl the ship ; but 
now the table in the wardroom is 
usually aS8ignerl to the surgeons, as 
on Dewey's squadron during the 
battle of Manila. When there is a 
lull in the tide of battle, the wound­
ed are brought as quickly as pos­
sible to the surgical table, where 
the necessary operations are taken 
ill hand. Of course capital oper 
ations are only performed when 
delay would be fatal, and whenever 
possible those injured are trans­
ferred to a hospital ship or to a 
hospital on land, where they may 
receive plenty of light and air and 
proper nursing. With modern 
aseptic surgery, injuries which in 
the Civil War would have been 
fatal are now treated successfully, 

J e ieutifie !merieau. 
by medical men, who say that it embodies none of the 
advantages of either the true naval hammock or cot, 
since here the equilibrium of the patient is constantly 
endangered, which is not the case in either of the latter. 
The ordinary ship's hammock is suspended in such a way 
as to gather it about the body of the individual resting 
therein. The danger of falling out is infinitesimal, 

A HOSPITAL COT ON A MAN-OF-WAR. 

except, perhaps, to those suffering from delirium. The 
true naval cot is suspended from four corners, and a 
web of canvas protects the occupant, regardless of the 
changes of gravity. It is feared that the cot hammock 
here illustrated will tip at tiny disturbance of the cen­
ter of gravity; hence it would be materially improved 
by providing two more points of suspension. 

The " Solace " was formerly the ., Creole," of the 
Crolllwell line. She has a displacement of 3,600 tons, is 
350 feet long on the load line, and has a speed of 14 
knots. The ship carries powerful launches and barges 
for transferring the . sick and wounded at sea. The 
idea is to have the " Solace " remain near the fleet 
while in action, and as soon as any ship wit hdraws, or 
at the close of the engagement, to take all the wounded 
on board a.nd steam away for . a  naval hospital. Thus 
it will be seen that Rhe is more properly an ambulance 
ship rather than a hospital ship. The injured are 
lowered into the steam launches and barges, and im­
mediately on being received on board those requiring 
operation at once will be placed on the tables and then 
sent later to the wards, 

37 
infecting chamber for clothing. An ice machine and 
cold storage plant have also been supplied, as well as 
a large water distilling plant. The ship is equipped 
with three formaldehyd generators for disinfecting 
purposes. There are separate rooms for wounded 
otlicers, and the men are berthed in spaeious wards 
in the forward and after part of the ship. There are 

four medical officers attached to the ship, 
three apothecaries, eight graduated nurses, 
laundrymen, cook, etc. The ship flies the Red 
Cross fiag and is protected by the articles of 
the Geneva convention. She is painted white 
with a green stripe, as are each of her steam 
launches. It is the first war in which surgeons 
have had an opportunity to practice aseptic 
military surgery. There are se,'en hospital 
ships attached to the French navy, which has 
paid particular attention to this subject. 

• • • • •  
A. Literary Treasure Hou se. 

The Genizah or treasure house of an ancient 
synagogue in Cairo is a windowless and doorless 
room at the end of a gallery, with an entrance 
through· a big shapeless hole, reached by a 
ladder, says Biblia. Here, in obedience to 
the injunction upon the Jews not to destroy 
any of their sacred books, which finally came 
to include the preservation of all wri�ings ir 
the Hebrew characters, have been deposited, 
during the past two thousand y ears, worn· out 
and defective copies of such books, sound 
copies of .• disgraced " books (that is, such 
as have once pretended to the rank of Scrip­
tures, but have been authoritatively condemned 
as uninspired) and various Hebrew documents. 
Some parts of the immense mass, which in­
cludes books printed during the last four hUIl­
dred years, are in a fair state of preservation ; 
others are squeezed into unshapely lumps, 
while still others are " literal,ly ground to 
dust in the terrible struggle for space." Dr. 
Schechter, of Cambridge, England, was able to 

rescue about forty t.housand fl'agments of mannscripts, 

which have been placed in the library of the Uni­

versity of Cambridge, and are now being carefully 

examined. They consist mainly of parts of the Old 

Testament, some going as far back as the tenth cen­

tury, of Jewish liturgical works, of the two Talmuds, 

very II1any hymns, legal documents, letters, prescrip­

tions, amulets, and fragments of miscellaneous works. . . . .  ., 
ROMAN WINE CASKS DISCOVERED AT SILCHESTER. .. In the rooms of the Society of Antiquaries, BurJing­

t�n House, may just now be seen, says The St. James's 

Budget, some of the finds made last year by the ex­

plorers on the sit.e of the Romano-British town of Cal­

leva, in the parish of Silchester, which is about ten 

miles from Reading. The archreological value of the 

relics is great. At Burlington House one sees three 

venerable casks. Fifteen hundred years ago they held 

Italian wine. Some probes and other surgical instru­
ments show that ancient Roman ideas on the form of 
such things were very like those of modern Englishmen. 

Then there are a fine bronze necklet and an eagle'� 
head of the same metal from tlw 
top of a Romano - British staff. 
There are a few fragments of Sam ian 
pottery. The value of these pot­
sherds lies in the clearness with 
which the maker's name still ap­
pears on them. There is a piece 
of imitation Sam ian " marble " 
which formerly decorated a mantel­
piece. A stone jar, standing con­
spicuously in the middle of the 
room, is supposed to have been 
used as a store pot. It was found 
unbroken, built into the wall of a 
house. The collection also in­
cludes well preserved portions of 
querns, fragments of flint glass, 
pestles, and mortars. . . . 
Opening o f  the Harlem Speedway. Our engraving represent .. what is 

known as a hospital cot, and the 
cots which are used in the sick 
bays of war vessels usually partake 
of the characteristics of both a cot 
and a hammock. Of course. a cot 
of this kind would be used during 
crUises by those who became in­
jured, so that the ordinary ham­
mock would not answel . The cot 
consists of a frame covel'ed with 
a mattress, and triangular pieces 
of canvas serve to attach it to 

ROMAN WINE CASKS DISCOVERED AT SILCHESTER ENGLAND. 

The new Harlem Speedway, which 
extends along the Harlem River 
from 15:)th Street to Dyckman 
Street, was opened to the public 
on July 2, without public ceremony 
of any kind. The driveway was 
opened last fall, but the speedway 
was closed again, as it was not com­
pleted and the road was in a bad 
eondition. Plans tor the construc­
tion of the speedway were ap­
proved in .February, 1894. The 

the hammock hooks through the medium of ropes. , Th", operating room measures 30 by 30 feet and is 
Flaps ha

.
n� down at t

.
he ends to prevent a draught w

.
ell lighted and equipped with aseptic hospital fur­

from strlkmg the patIent. The blankets are placed , mture of the best pattern, and the outfit  01 instru 
on the cots in such a way that they may be thrown ments, sterilizers, etc. , is complete in every detail. The 
over the pat ient from each side, and are not used floor of the operating room has e ven been paved 
in the ordinary way. The peculiar form of cot with tiling. On the engine room deck is a fully 
shown in our engraving has been somewhat critieised equipped steam laundry and dryin� room and a dis· 

work was let in two bectlOns, one from 155tb Street to 
High Bridge and the other from High Bridge to Dyck­
man Street. The second or upper section w all hmshed 
first. The total cost of the driveway IS  $3,071>,000. W e  
have already described the speedway. See SCIENTIFIC 
AM ERIC A N  lor March 3 1 ,  1894, October 27, 1894, Febru­
ary 6, 1897, February 1 3, 1897. 
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" The EIlKlneer' s " AQalysls of American and 

Spanls" Warships. 

The SCIENTIFIC AMERICAN not unnaturally criticises 
an analysis made by us a few weeks ago bringing out 

certain features in American and Spanish warships. 

Some of its observations are fair and reasonable, and 

we are always obliged for any corrections in mat tel'!l of 
fact. On such questions as the nationality of the crews 

of the United States vessels, the best information must 

come from America. We admit also that for blockade 
work even the slow monitors have their value. On 
the leading feature of our article, however, namely, 
guu power, we feel we must reply, the more especi , 
aUy as our contemporary remarks: .. The fiction that 
our ships do not carry rapid-fire batteries is q,n old 
one with The Engineer, and, judging from the per­
sistence with which it appears, it is as popular as it is 
abiding." 

On this subject we may explain that, while we think 
that we never said that no quick-fire guns were carried. 
we have had in view a very definite deficiency, namely, 
want of power of serious fighting with quick-fire arma­
ments. Originally light quick-firing guns were intro­
duced in warships to defeat torpedo attack ; then, as 
the power of larger quick-firing guns became apparent, 
came in batteries of pieces from about 4 inches to 6 
inches in caliber, mounted behind medium or thin 
a,I'mor, intended to attack the unarmort'd or lightly 
armored parts of ships. So great a power was thus de­
veloppd that, as we showed in our article in the end

'
of 

1895, ships deliver an enormous amount of energy of 
fire from quick-firing guns, and in a shape on which 
they can reckon more certainly than the ft'w heavy 
blows delivered by the primary guns. It has been de­
liberately concluded by some of our highest authori­
ties that our light unprotected quick-firing pieces, 
whose energy, moreover, is but small, could not be 
manned in close action unless circumstances specially 
favored it, so that their main fUDction remains what 
it originally was, the defeat of torpedo attack or of men 
in boats. 

. 

The power of really heavy quick-firing batteries is 
not merely a very distinct feature, it is the main char­
acteristic feature of new construction. Originated at 
Elswick, it quickly came into British armaments, then 
France, Germany, Russia, and other powers took up 
the question so keenly that, as shown in our article in 
1895. England, in the actual alnount of energy of quick· 
firers in occasional instanees, does not now compare 
well with these powers. If, however, we take into 
account that the 6-inch quick-firing batteries in the 
most important types of British ships are mounted be­
hind 6-inch Harveyed plates, and the pieces of most 
other powers behind S inches to 5 inches of ordinary 
F�eel, 80 that our own guns are secure while easily able 
to perforate most enemy's shields, it may be admitted 
that our quick-firing batteries ought not only to hold 
their own, hut to have the best of it in a fight. Strange 
to say, the United States were slow to recognize the 
power of quick-firers used in the way we now speak 
of. This is now what we have to show, and we at 
once give our main facts. These are the strange de­
ficiency of powerful quick-firing guns in all existing 
American battleships and armored cruisers, and the 
fact that last year for the first time a 6-inch quick­
firing piece was introduced. For sOllie reason wh ich 
we do not attempt to account for, quick-firing guns 
were introduced in unarmored American ships, but 
while some of these are no doubt specially protect.ed, 
no one can maintain that these vessels can take the 
place in close action that we are considering. The fact 
remains that this element of quick-fire was remarkably 
deficient in battleships and armored cruisers, and eon­
tinues to be 80 to this day in ships afioat. For though 
at last the United States authorities have awakened 
to their need, it has been too late to get the benefit 
they would have had, had they not been behindhand. 

J , itutific �mtri,a •• 
stand on t.he total quick-fire gun power as on the ex­
tent of its recognition, which is represented by the a,"­
erage per ship. If, then, we take the energy per min· 
ute, and if, to be liberal, we allow the light 4·inch 
guns of America ten rounds per minute, and cut all 
heavier guns down to five per minute, the result is still 
absU1"d as a matter of comparison, the average lS,730 
Coot-tons energy of fire being less than . of Germany, 
-h of Spain, about n of France, less than -h of Eng­
land, and hardly IDore than i� of Russia. Our Ameri­
can critic objects to the omission of coast defenders. 
Were we to throw them in in this comparison, how­
ever, America would suffer, as they are old-fashioned 
vessels, which among thIDn all could only muster tE'n 
4-inch quick-firing guns. Were we to takE' ships �uild­
ing and not afloat, we admit the matter would be great­
ly changed, and this will be the caSe next year. We, 
however, are at present answering the charge of run­
ning our head against a fallacy in articles written in 
the past: we are not charged with doing so in articles 
which we are going to write next year. 

Being, however. brought to book. we are anxious to 
make good our so-called " fiction." First, then, as to 
battleships. we offer our figures and ask that they 
should be shown to be wrong. Failing this, is it a fic­
tion to say that with a proportion on the most liberal 
allowance of rate of fire of from . to n the energy of 
fire of the average ship of the various powers mention­
ed, American ships are decidedly deficient in quick 
fire ? " Do not carry quick-firing batteries " is not, we 
think, an expression we eVE'r used, although three out 
of four battleships have none at all of the class we are 
dE'aling with. Next we come to armored cruisers. Of 
these we give lists of England, Germany, Spain and 
the United States, with an average

'
showing the United 

States ships behind all the others, though not at all to 
the same extent as in the battleships. 

With regard to unarmored ships, we admit that com­
mencing in 1892, American ships appear to be well 
provided with powerful quick-fire guns. It is to 
armored battleships and cruisers our statement was 
made, and holds good. Our disregard of the small 
quick-firing pieces may be objected to. We can per­
haps best meet this objection substantially by explain­
ing to our readers exactly how the question of this 
element in armored ships came prominently to our 
notice. Near the end of 1895, as above said, we pub­
lished diagrams showing energy of fire per minute of 
various British and foreign ships. taking " Excellent " 
rates for all as far as possible. An article in the " N a­
val Annual " in 1896 reproduced these figures, further 
carried out and corrected, and with several additional 
ships. In these were included the fire both of heavy 
guns and of all the light quick-firing pieces; but as the 
whole of the guns were given on both broadsides, so 
that the heavy guns did not carry the weight that 
should be assigned them in action, and as the light 
quick- firing pieces have insignificant energy, the 
figures shown chiefiy depended on the heavy quick­
firing batteries. In the shape in which they appeared, 
the rectangles showed actual factI! and figures without 
the application of any judgment which might Involve 
personal prejudice. The guns were simply entered as 
they stood; the energies were taken from tables and 
the rates from the " Excellent." The simplest applica­
tion of service conditions would cut down the quick­
fire by half, because as a rule a ship would only be 
able to use half her broadside batteries. Thus, the 
differences shown would decrease, but they would still 
exist. It happened that the energy per minute of the 
"New York" was then worked out and found to be very 
poor ; in fact, only 119,904 foot·tons, as compared with 
509,091 foot-tons, for the .. Esmeralda," of 500 tons less 
displacement. The rectangle for the .. Brooklyn," 
with 247,940 foot-tons, which, though much better, 
was still very poor, was shown, but the reason that 
the " New York " was omitted was that our relations 
with the United States had been so very unsettled, and 
the aspect of matters had been sufficiently threatening. 
for it to seem undesirable to call attention to a fault 
which appeared so easy of correction. 

We have always regarded the possibility of fighting 
with the United States with dismay. Nothing has 
been more OPPOSite to our wishes ; but American offi­
cers, as fully as our own, would :-"" !Iider that we were 
right in keeping such a point as this to ourselves at 
such a time. It was not necessary to take an extreme 
view in the way of caution, and, as said, the rectangle 
for the " Brooklyn ";was shown,in the .. Naval Annual," 
but she had the largest quick-firing guns in the Ameri­
can service, "and could not quickly get a heavier arma­
ment. The want of power of the 4-inch pieces could 
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That this, as we say, has only been latterly appre­

ciated in the States is su,rely apparent from the fact 

that only a few months ago was the 6-inch quick-firer 
gun adopted by the United States government. That 
it is now appreciated, however, is equally clearly seen 
in the armament laid down for the .. Illinois " and 

• •  Wisconsin," two of the very class we have instanced 
as hitherto almost wholly deficient in powerful quick­
firing guns, for each of these are to have fourteen 6-inch 
quick-firing guns. We have said nothing concerning 
the arrangements for .. feeding" the guns ; that is to 
say, supplying them with ammunition. 'fhis is, how­
ever, a most important point, and we are not at all 
clear that it has been fully worked out in the United 
States navy. Possibly  our contemporary can supply 
information on this subject. 

Name. 

Indiana . . •  
Iowa . . • . . •  
Massachusetts 
Oregon • • . • •  , 

B A TT L E S H I P S . 
Ullited State •• 

D• 'j t Q.F. guns of IS» acemen 3' 9in. c�libre 
In tons. and over. 

10,288 none 
1 1 ,410 6 4in. 
10,288 none 
10,288 none 

Brandenburg • . • • . •  
K u r f u rs t  F r i e d r i c h Wilhelm . .  , • . •

.
• . •  

Weissenburg 

GeT11UJ.ny. 
10,100 

10,100 
10,100 
10,100 

6 4 · lin . 

6 4 · l in. 
6 4 · lin. 

. . . 6 4 · l in. . . . .  
f 4 9 · 4in. l 

" ' l lS 5 · 9in. J ' · · 

Wiirth • • . . . . . . • • . • 

Kaiser Friedrich 1 1 1 .  . . . 11,130 

Georgi Pobiedonosetz , . , 
Petropa v lovsk 

Ruuia. 
10,280 
10,960 
10,960 
10, 960 
12.4S0 

Poltava _ _ _  . . .  
Sevastoyol . _ . 
Tria SVlatitelia 
Sisoi Veliki • . •  

{Bouvet • •  , • . •  
: Brennus • . •  
:Carnot . . •  . . •  
ICharlemagne , 
,Chas. Martel 
' Gaulois . . •  

Jaureguibery 
Massena, 
St. Louis 

Barfleur_ . .  
Cre sar  • •  
Centurion . , .  . _ .  
Empress o f  Indio. 
Hannibal . . .  
H ood  _ . ,  • . •  
J upiter . . .  . . •  
M�ificent • . •  
Majestic 
Mara .• , . , . 
Prince George 
Renown . . . . .  
Ramilles 
Repulse . _ .  
Resolution 
Revenge 
Roy�l Oak . . . • . .  
Royal Sovereign _ . .  Victorious • . •  . . .  

Pelayo . . .  . . •  

S,S80 

France. 
• • .  12,200 

11,395 
12,OOS 
1 1 ,275 
11 ,880 

_11 , 275 

1 1 , 824 
1 1 , 924 
11 ,275 

England, 
10,500 
14,900 
10 500 
14:150 
14,900 

• . .  14,150 

: :} •• ooo 

: :r::: .. . 
: : :  14,900 

Spain. 
9,900 • . •  

8 S · 9in. 
12 5 · 9io. • . •  
12 5 · 9in. 
12 5 - 9iti. 
12 6in. 

6 6in. 

8 5 · 5in. 
10 S · 4in. ,  

8 5 · 5in. 
10 5 ' 5in. 

8 5 · 5in. 
10 5 - 5in. 

8 3 - 9in. , 
8 5 - Sin. 
8 5 - Sin. 

10 5 - 5in. 

10 '4 - 7in. 
12 6in. 
10 4 - 7in. 
10 6in. 
12 6in . 
10 6in. 

12 6in. 

10 6in. 

10 6in. 

12 Sin. 

9 5 ' 5in.  

MEAN OF LIl'E-OF-BAT'rLE SHIPS. 

Date 
of 

launch. 
1893 
1896 
1893 
lS9;J 

1891 

1891 
1 891 
lS92 
lS96 

1 892 
1894 
1894 
1894 
1893 
1894 

• • •  1896 
1891 
1894 
1895 
1893 

1896 

1893 
1895 
1896 

1894 
1897 
1893 
1893 
1897 
1893 1 1897 
1895 

••• 1895 
1897 
1896 . .. ,{�g= 
1894 
1893 

• • .  1895 
1894 
1892 

. . .  1897 

{ 1887 . , . 1 897 

Displacement, Q.F. gun Average 
tons. energy per min. date. 

England 13,987 l i2, 1 31 1894h 
Germany 10,306 97, 760 1892 h 
Russia. ' " 10,753 1 98,620 _ _  1893 &-
France . _ _ . . • • .  11 ,673 1 64 , 1 0 1  1894{1z 
United States 10, 564 1 3, 730 18931\ 
Spain _ _  . • . .  9,900 151 ,695 1 89i 

Allowing the United States guns ten rounds per minute and all 
others five �ounds per minute. 

ARMOURED CRUISERS. 

Spaill. 
Displacement, 

tons. Name. 
A lmirante Oquendo 7000 
Cardenal Cimcros . . .  . , . 7000 
Cristobal Colon • . •  6840 
Emperador Carlos V. ' . _ .  9235 
I nfanta Maria. Teresa . . •  7000 
Numancia. . .  • . .  . .  - .. } 7305 

(New armament 1897) 
Princesa de Asturias . . •  7000 
Vizcaya '' ', . . .  • • •  • • •  7000 

Q.F. guns of 
3 · 9in . and ovcr. 

nil 
10 5 · 5in. 
10 6in. 
8 5 ' 5in. 

nil 

6 6 - 2in. 
10 5 · 5in. 
10 5 - 5in. 

United States. 
Brooklyn . . . 9215 . . . . . . 12 5in. 
New York 8200 . . . . .  , 12 4in. 

Englan.d. 
Aurora 5600 
Australia : : :  5600 
Galatea. 5600 
I mmortalit;i 5600 
Impjirieuse 8400 each 10 Sin. Narcissus • •  5600 
Orlando 5600 
Undaunted' 5600 Warspite . , . 8400 

Date of 
launch. 

1 891 
. . • 1896 
• . •  1 896 , 
. . •  1895 
• • 1891 { 1863 
• .• 1897 

1896 
1891 

1 895 
1891 

1 889 
1888 
1 889 
1 889 
1886 
1889 
1 888 
1889 
1888 

We give herewith a list of battleships now afioat of 
the principal powers, with their quick-firing guns of 
the class �'e refer to, that is, from S '9-inch (10-cm.) up­
ward. We have taken ships approaching 10,000 tons 
displacement, and built between about 1891 and 1897-
that is the time when this class of quick-fire was com­
ing in. It will be seen that America has four battle­
ships, of which only one h/UI any quick-firing guns of 
the class we are dealing with, and these are only six in 
number and 4-inch in caliber. Spain has only one 
such battleship. the " Pelayo," who carries nine 5 '5-
inch quick-firing guns ; that is, Spain's one ship carries 
50 per cent more guns than the whole of the four 
Americans, and they are of much heavier caliber. 
Germany comes next with five battleships carrying 
twenty-four 4'I-inch quick-firing guns and eighteen 
5 '9-inch, besides four 9'4-inch, which last are of so 
heavy caliber that their rapid character might be 
questioned. Then follow Russia with !'ix ships carry­
ing eight S '9-inch, thirty-six 5'9-inch, and eighteen 6-
inch quick-firing guns ; France with nine ships mount­
ing eight S ·9·inch, seventy 5 '5-inch, and ten 6 '4-inch 
quick-firing guns ; and lastly England with nineteen 
ships mounting twenty 4'7-inch and one hundred and 
eighty-six 6-inch quick-firing guns. 

Our object is, however, not so much to take our 

not, it is true, long escape the notice of such keen men 
as are to be found in the States, and was indeed men­
tioned elsewhere in the " Annual," but it seemed right 
to refrain from thrusting forward at the moment the 
great gain that would follow from substituting 5-inch 
for 4-inch guns. It is not al ways remembered that 
caliber tells as the cube. A 4-inch and 6-inch gun 
in a secondary armament are. of course, seen to be dif­
ferent things, but It is not grasped till tested that if 
their velocities are equal, the blows delivered are in 
the ratios of four cubed and six cubed, or 64 and 216. 

Germany. { 1868 
Konig Wilhelm . _ . 9757 . .. . . , 20 5 · 9in . . . . . . .  1896 

The energy of fire per .minute, allowing the Unite? StB;tes 5in. 
guns six rounds and the 410. ten rounds, and the English, German. 
and Spanish guns five rounds, gives the following average :-

German ships 
British . _ .  . _ .  
Spain . .  _ . .  _ 
United States 

foot-tons. 
370,300 

. . •  1 67,800 

. . • 128,484 

. . •  12O,92f , 

-The Engineer. 
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GEARED LOCO]l[OTIVEB ON THE ]l[OUNT TAKALPAIB summit of the mountain is twel ve miles northerly 

RAILWAY. from thE' city of San Francisco and five miles easterly 
The geared locomotive has had a somewhat extended from the ocean. 

trial in this country and has proved itself toO be a The railway, which has a total length of 8'19 miles, 
valuable means of traction under special conditions. is built to standard gage. The track is laid on ties 
It has found a field of usefulness in the West. where it 6 inches by 8 inches by 9 feet long and the rails weigh, 
has been used on logging and mining work, in which 56 pounds per yard. It is thuroughly well ballasted, 
the �rades and curvature are heavy and the track is of and ample superelevation is provided on all curves. 
the rough-and-ready type. For this class of service the Commencing at the little hamlet called Mill Valley (75 

geared locomotive is admirably adapted. It has a feet above sea level), which nestles at the foot of the 
large hauling power in proportion to its weight, and mountain, the road ascends the valley of the Arroyo 
grE'at flexibil ity. Corte Madera del Presidio in a northerly direction for 

To the mechanical sense there is, at first thought, a distance of about two milE'S, at which point the 
something objectionable in the idea of introducing the Arroyo is crossed by a trestle on a curve having a 
complicatioll of gearing into a locomotive ; though the radius of 70 feet, with II. total curvature of 182°. Con­
objection is more sentimen tal than anything else, tinuing westerly along the face of the mountain for 
and is due, doubtless, to the fact that we have come to another two miles, winding in and out of many canom;;, 
associate the idea of high speed with the locomotive, the " Mesa " is rE'ached. Here the topography of the 
and have rightly determined that a direct connection country compelled the engineers to overcome an eleva­
is superior to any other for fast work of this k ind. On tion of 130 feet between points that were less than 800 
the other hand, it is a fact that excel lent results have feet apart in an air line. This was accomplished by 
been attained in  electric traction with geared motors, means of what is now known as the " Double Bow 
some of thE'1ll of considerable size and power. Knot," where the tracks parallel themselves five 

Tnere are t wo classes of geared locomotives. In one times, the shortest radius of the curves at the turns 
of these the engines are placed vertically on the out- being 75 feet. Here, at an elevation of 1, 150 feet, the 
side of the frame, and drive a horizontal shaft which expanse of the Pacific Ocean breaks into view. Con· 
extends along the side of the locomotive and meshes tinning westE'rly for a distance of two miles, the "West 
with gears formed on the faces of the driving wheels. Loop !' is reached at an elevation of 1,800 feet, where a 
In the other class ·the engin es drive a shaft which lies rt'markable turn of 2520 is made, the radius of thE' 
Qeneath the boiler parallel to the axis, and carries curve being 80 feet and the grade 5'2 per cent. The 
bevel gears which mesh with gears on the driving road now stretches in  an easterly direction and climbs 
wheel axles. to the Tavern of Tamalpais. which marks the end of 

On our front page we give illustrations of a 30· ton the road at an elevation of 2, �53 feet above the sea. 
engine of the central shaft c lass, which was designed '.rhe average grade of the entire road is 5 per cent 
by Mr. Charles Heisler, consulting engineer. of Erie and the maximum grade attained is 7 per cent. The 
City, Pa. , and is  running successfully on the Mount grades have been somewhat lightened on the curves to 
Tamalpais Scenic Rail way, in  California. The road, compensate for t he increased resistance, but in a few 
which was built purely for tourist purposes, runs from instances a 6 per cent grade has been maintained upon 
Mill Valley, a point near the Golden Gate, San Fran- curves of 70 feet radius. We are informed by Mr. 
cisco Harbor, to a point near the summit of Moun t  George M. Dodge, chief engineer of the road, to whom 
Talllaipais, a distance of 8'25 miles. The grades are we are indebted for the engineering data, that in this 
heavy, varying from 5 to 7 per cent, and there are about short line there are 21 wooden trestles having all ag-
275 curves, all of which are of from 70 to 75 feet radius. gregate length of 1 , 703 feet. One of these trestles is 

The engine, as will be seen from the cuts, is carried shown in our illustrations crossing the canon already 
on two trucks, one under the forward end of the boiler mentioned on a curve of 70 feet radius. 
and the other under the tender, the tendel' and loco- The E'xcessive curvature may be judged from the fact 
motive being built on the same frame. On the forward that, out of the total length of 8'19 miles, the total 
axle of the leading truck and on the rear axle of the amount of straight line is only 3'282 miles, while the 
trailing truck is secured a he�vy bevel spur wheel " curvature is divided as follows : 

Length. which gears with a bevel pinion whose shaft is car­
ried by a long bearing in a frame that is formed 
integrally with the inclosing gear case, the upver 
half of which is shown removed in Fig. 7. '.rhe 
frame is supported by a sleeve on the axle and is inde­
pendent of the truck frame, thereby insuring that the 
gears shall be maintained at all times in propE'r aline­
ment. '.rhe gear case, which is dust-proof, enables thE' 
gears t.o run continuously in a bath of oil. The other 
axle of each truck is driven from the main axle by 
means of coupling-rods, as shown in Figs. 6 and 7. 

The pinion shafts are inclined and extend the length 
of the gear frame. At their inner ends they are con­

. nected by universal joints with the main crank shaft, 
which extends parallel with the axis of the boiler and 
j ust above the top of the inner axles of the trucks. 

The cylinders, one on each side of the boiler, are in­
clined 45 degrees to the vertical and drive inwardly 
and downwardly upon the longitUdinal crank shaft. 
Each cylinder is bolted to its own hollow cast frame, 
and the two frames are securely bolted together in the 
vertical longitudinal plane of the locomotive, thE' 
journals of the main crank shaft being formed in the 
bottom of the frame. The engine frames are carried 
by the. 1ocomotive side fl'ames, the space between the 
top and bottom bars being considerably widened to 
admit them. In the Heisler engines of a larger size 
four cylinders are used, t wo on each side. 

In designing these engines the boiler has been made 
of ample cap:lCity, to avoid <?ver-forcing when the en­
gine is working up to its full capacity on heavy grades, 
and a large cylinder capacity has been provided to 
insure ability to start with the heaviest loads and 
maintain a good speed with economical consumption 
of steam. 

The universal couplings are made of steel and phos­
phor bronze. They are clamped upon the shafts, and 
may be readily removed. They have only a slight 
angular movement and offer only a slight resistance to 
the swing of the trucks in passing around the sharp 
curves which abound on this rail l·oad. The gear wheels 
are made unusually heavy. so that, even when they 
have become weakened by wear, they may be able to 
withstand the hE'avy shocks to which they are ex­
posed. 

The Mount Tamalpais Scenic Railway is si tuated in 
the southern end of Marin County, California. and, as 
its nallle suggests. it cl imbs the east peak of Mount 
Tamalpais, a rugged and picturesque mountain that 
attains an elevation of 2,537 feet above the sea in a 
distance of three miles. Marin County forms the 
north shore of the famous Golden Gate of the Pacific, 
and is bounded on the west by the Pacific Ocean 
and 00 the eut by the Bay of San Franciaco. The 

26 cnrves of 70 feet radins . . . • . . • • . . . . . . . . . •  , • . .  • . . . . . .  3,641 feet. 

24 .. 80 feet radios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,974 .. 

20 90 feet radius . • . • • • • • • • • • . .  • • . • • • • • • • • • • • • •  2,328 " 
49 100 feet radius . . . . • • • • • • • • . . . . • • . • . . • • • • • • . •  4.020 .. 
46 1 10 to 150 feet radius . . . . . . . . .  . . . .  . .  . . . . . . . .  4,403 ..  

59 150 to BOO feet radius.. . . . . . . . . • • . .  . . • • . . . . . .  4,710 " 

42 BOO fee t radius and upward....... .  . • • • . . .  .• 3,837 .. 

There are in all 266 curves on the road, and it speaks 
well for the geared locomotives that they work very 
freely on the curves and show no perceptible wear on 
the wheel fian�es. 

• • • • • 
An Acetylene Gas Exhibition I n L o ndon. 

An acetylene gas exhibition was opened by the Im­
perial Institute, London, June 15. Considerable pains 
were taken to make the exhibition a success as a prac­
tical exposition of the principles and practice of the 
production and use of acetylene gas. An influential 
committee was appointed, which drew up ru les and 
regulations governiI)g the exhibition. Genel'atol's were 
classed under three main heads : 1. Those in whicn 

the gas is generated by water being allowed to drop 
or fall in small streams on to the top of the carbide. 
2. Those in which the water rises around the carbide. 
And. 3, those in which carbide falls into the water. 
Subdivisions were made into automatic and non­
automatic generators. Acetylene apparatus was re­
presented by twenty-seven exhibitors. 'I'here is a 
second department in w hich acetylene gas is made by 
generators which are duplicates of the ones already 
exhibited. The gas thus made is conducted fro m each 
machine to a lamp made by the owner and maker of 
the generator. A practical test of acetylene for iIIu­
mmation IS made lD another part of the building, and 
it  is intended to make a test of the light itself as re­
gards its effect upon color. Five rooms have been 
handsomely furnished and hung with oil paintings 
and engravings. and they are lighted with acetylene 
gas ; therefore, the public has an opportunity of j udg­
ing of the value of the new light, in presenting colors 
in their normal tints. 

• 1 . ,  • 
The Propo8ed A ntarctic Exploration. 

The Royal Geographical Society is m uch disappoint­
ed by the refusal of Lord Salisbury to supply govern­
Illent aid to the expedition in search of the South Pole. 
Notwithstanding this decision, the Royal Geographical 
Society has determined to raise a fund of $250,000 by 
subscription, for providing for the  expenses of  the ex­
pedition. $100,000 has already been promised . It has 
been proposed to send an especially equipped steamer 
in June next, and ont' of the purposes of the expedi­
t ion will  be to land a sledge party on V ictoria Lanll, 
which will endea" or to penetrate the interior as far as 
pOllible aod leek to locate the lOuth m&Koetlc pole. 

39 
MI8cellaneou s  Notes and R eceipts. 

Waterproof Porcelain Oement. -Dissolve (1) 10 parts 
of mastic .in 60 parts absolute alcohol ; (2) 20 parts isin­
glass in 100 parts water and 10 parts grain brandy ; (3) 

5 parts gum ammoniac in 25 parts grain brandy ; 
whereupon solutions 1 and 2 should be thoroughly 
mixed, No. 3 added, and the whole boiled down to 180 
parts.-Neueste Erfahrungen und Erfindungen. 

The cane bottoms of chairs can be rendered tight 
again by supporting the chair, moistening the cane 
seat thoroughly  with very hot water by means of a 
sponge and washing off so that the cane-work becomes 
completely soaked. Then place the chair in the open 
air or, better sti ll, in a 3trong draught and allow to dry 
The results will always be very gratifying.-Die Mappe. 

A Process to Silver Porcelain consists in mixing to­
gether 120 grammes of silver nitrate, 20 grammes of 
mercuric nitrate, 30 grammes of sodium bromide, 10 
grammes of bismuth oxide and 120 grammes of water, 
adding a little gum. Coat the places to be silvered 
with the mass, allow to dry and bake in the ki ln .  Then 
place the pieces in the electrolytic bath and precipitate 
the metall ic silver on the prepared places. In a similar 
manner gi lding may be done. The effects produced in  
this manner may be  called handsome in every respect. 
-Offerten Blatt fUr Bijouterie, etc. 

A Giant Barometer has been mounted at Paris in the 
tower of the St. Jacob's Church. It is 12 '65 meters 
high and 2 CIll. thick. The fi lling consists of colored 
water, which is prevented from evaporating by a layer 
of oil above. W hile a mercury column, about 760 IlUll. 
hig:) ,  wi l l  keep an air column of the same cross sec­
tion in balance, a barometer filled with water must be 
much longer. because mercury is 13� times as heavy 
as water. On the other hand, the fluctuations of the 
liquid column with such large barometers are 13� 

times as great as with mercury barometers, for which 
reason they are admirably adapted for scientific obser­
vations.-Deutsche U hrmacher Zeitu ng. 

New Porcelain.-A complete revolution would take 
place 1n the ceramic industry if a new process called 
" Thonguss " (clay casting; should be successful. The 
mass is not, as heretofore, worked cold upon the pot­
ter's lathe or pressed into a mould. but is finely ground 
after careful  drying, then melted at  about + 3215° C. in 
an electric furnace and poured in a heated, fireproof 
casting mould. Glazing becomes unnecessary in most 
cases, if the walls of the mould are sufficiently smooth. 
Otherwise it is allowed to cool off after the sol idifica­
tion of the cast to a bout +1860° and finely powdered 
glass is thrown on in a uniform, thin layer. The ad­
vantage of the new process is said to consist (aside 
from the considerably reduced cost) in an almost com­
plete prevention of the unforeseen shrinking of the 
mass on cooling; so that henceforth instruments of 
precision and accurately divided measuring vessels of 
every description can also be made from porcelain. By 
means of a still  unpublished process. viz. , the admix­
ture of a suitable substance to the mE'lted clay, the in­
ventor expects to render the cooled mass pliable ­
malleable-and also to make a remelting considerably 
more difficult. A difficulty which still remains un­
solved with the clay casting method is the colored 
decoration. ' Solid colored designs, such as the much 
employed onion pattern, can be readi ly  pressed with 
suitable stamps on  the melting glass layer which forms 
with the said glazing method, but one has not been 
successful, for instance, to produce in clay casting the 
popular coffee cups decorated with flowers by hand 
painting. - PharllJaceutische Centralhal le, through 
Neueste Erfindungen und Erfll.hrungeu. 

. . . .. . 
The " Wlnd_ard " Sail ... 

The auxiliary steam yacht " 'Windward " left New 
York on July 2, for Sydney, Cape BI'etoll, in command 
of Capt. John Bartlett, who hal! madtl tour trips to the 
Arctic regions. Mr. Peary and other members of his 
party will join the . •  Windward " at Sydney. The 
" Wmdward " carried one of the two survi vors of  t he SIX 
Esquimaux which Mr. Peary brought home last year. 
The • .  W indward " has 50 tons of prOVISIons tor the 
use of Mr.. Peary and hIS men.  From Sydney the 
yacht will go to Cape York, Greenland, where she w i l l  
take aboard a party o f  60  Esq uimaux w i th  their sledges 
and dogs. From there she will  steam to Sherard 
Osborne Fiord, where a base of supplies wi l l  be estab­
lished. As the E'xpedition moves north ward it wil l  at 
50 mile intervals establish other bases of supplies for 
use in case the party is forced to retreat. The " Wind­
ward " will return in spring to Sydney for stores. 

• • • •  
Ligh t n i ng Explodes Mine •• 

During the thunder storm of June 28, a bolt of 
lightning struck the switchboard at. Fort Washington. 
which controls the mines in  the Potomac River, ex­
ploding three of the m ines and damaging the system.  
The mines were intended as a protection to the capital .  
The explosions were witnessed by a number of persons 
on shore and in  boats, and the exhibition left no dou bt 
as to the ' fate of any boat which may be near the  
mines when they are exploded. An investigation w u  
at once begun t o  ascertain the extent o f  the damage. 
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TWO mSECT SAJrlSONS. of its head. These horns are fixed and immovable and The larva or grub of Dynastes is the largest of all the 

BY �AlIB" WEIR, �R. can only be made to approximate by movements of the beetle grubs. The individual I have is very near two 
When Samson stood between the pillars of the temple' beetle's head. Near the base of the upper horn are two years old and will pupate during next winter. It will 

of Dagon and .. bowed himself," thereby occasioning short, thornlike spines, one on each side. The female emerge a fully developed rhinoceros beetle about next 
the mighty pile to fall in ruins upon his head, as well Dynastes is without horns, and is otherwise very dif- May or June. When this grub is first hatched out, it 
as upon the heads of a multitude of his enemies, he ferent from the individual in the picture. The photo- , is quite active, boring and eating its way through 
evinced extraordinary and super-normal strength ; yet graph is life size. and, since it is a very good one indeed, wood that is just beginning to decay. As it grows 
it was my good fortune recently to witness exploits of an accurate idea of the appearance of this mammoth older, it becomes . sluggish and seeks wood that is 
great strength, by the side of which the captive beetle can easily be obtained from a study of it. softer and more decayed ; finally, just before it pu-
Hebrew's avenging blow pales almost into utter insig- pates, it seeks the rotten dust and broken up detritus of 
n ificance. When I declare that the actors in these the cavity and there undergoes further metamorphosis. 
feats were two lowly " pinching bugs," I am afraid that The grub was reared from the egg. 
some of my readers will declare that I am drawing on This giant among beetles is remarkably strong. 
my imagination. And yet, that which I am about to After fastening it to the tin cart mentioned elsewhere 
relate can easily be verified by anyone who will take I in this paper, I placed in the little vehicle one oUIice 
the trouble to investigate and to experiment. ! of bird shot. The beetle pulled this along withou t diffi-

Last summer I went to a " cake walk " which was culty. I then placed a half ounce more of shot in the 
given at night in the city park. I had secured a good cart. This seemed to bring out the strength of the in-
viewpoint and wa� enjoying the amusing antics of a sect, for it bent to its work and clearly showed that it 
couple of cake walkers when I felt something alight on felt the additional weight very materially. Again I 
the collar of my outing shirt. The entertainment was added a half ounce of shot. This seemed at first to 
in the open air, the walking course being one of the bring the load to a weight ' beyond the creature's 
footpaths of the park, which was brilliantly illuminat- strength, but when I goaded it with an electric needle, 
ed. I had noticed many moths and beetles fiying JI' I it .. bo wed itself," even as Samson did between the 
about the lights ; so knew at once that my visitor was i pillars of Dagon, and pulled this, to it. enormous 
a " bug " of some kind. I put up my hand and seized I weight of one thousand nine hundred and twenty 
it, when, suddenly, a spasm of pain darted from my AN INSEcr SAlISON-DYNASTES TITYRUS (BlIINOCEROS grains, a measured distance of two ill!lhes ! The beetle 
finger tips to my shoulder. In my agony and surprise BEETLE), weighed only one hundred and eight grains ; conse-
I emitted a yell which occasioned the two cake walkers quently, it moved a weight eighteen times greater than 
to execute several steps not down in their repertory. its own. To equal this feat I would be compelled to 
On examination, I found that I had got the tip of my drag a wagon and load which together weighed four 
middle finger between the mandibles of the largest thousand five hundred pounds ! When we take into 
stag beetle (Lucan us elephas) that I had ever seen. consideration that two thousand pounds is a heavy 
His mandibles were carefully pried apart by a friend load for two strong draught horses, we can appl'eciate 
and my finger released. It can be seen in the photo- all the more what a wonderful exploit this was . This 
graph what forJIlidable weapons they are, thongh the beetle showed a dynamometric strength of three hun· 
beetle is herG considerably reduced, it being, in life, dred and ten grains for one of its fore legs. 
2� inches long and % of an inch broad. He is much In order to further test this insect's strength, I 
more noticeable with his branching, stag like .. horns " gently placed on its back a common paving brick 
(which are not horns, but mandibles), broad, fiattened, weighing some four or five pounds. The beetle moved 
elephantlike head, and sturdy, . polished legs and back, this brick perceptibly to and fro. If a man were to be 
than the smaller female, whose mandibles are not subjected to a like experiment, the brick being al' large 
branched and whose form is not so robust and formid- in proportioll to him as it was to the beetle. he would 
able looking. be crushed into a shapeless mass. 

Unlike most of his congeners, the fiight of Lucanus is -___ ....... -tl ___ -----
almost without sound. I did not notice my visitor AN INSECT SAJrlSON-LUCANUS ELEPHAS (STAG THE UNITED STATES ARMORED CRUISER 
until I felt him on my collar'. As soon as this beetle BEETLE). " BROOKLYN " 
thinks that it is in danger of an attack from any source, Until the story of the naval engagement off Santiago 
it will hold its head erect and widely open its mandi- The set (or sets) of muscles governing the action of I has heen written by some naval expert who was pres­
bles. Along the inner margins of the latter the horny the mandibles of L. elephas is very highly developed I ent at the fight, and written with a view to giving the 
skin is exceedingly sensitive. As soon as it feels any- and is exceedingly strong. Especially is this true of : facts which are of the greatest technical value, we shall 
thing between them, it closes them with considerable the tendinous attachments of the muscles themselves, be in ignorance as to which of the American ships bore 
force and power, as I can testify from sad experience. which seem part and parcel of the mandibles, so closely the brunt of the fight. By one eyewitness the " Iowa" 

While holding this beetle in my hand, I was greatly and intimately are they welded to them.  is  reported to have been the chief object of  attack, and 
struck with the extraordinary strength of his legs. The anatomical appearance of these structures indi- another witness reports that on account of her superior 
When I closed my fingers upon him, taking care that cates great strength. This appearance is reality. for speed the " Brooklyn " was singled out by the Spanish 
none of them came between his sharp and ever ready relatively the . elephant beetle has more power in its cruisers, and an attempt made to disable her. The 
.. nippers," he seemed to plow his way through the . .  ja ws" than the most ferocious bulldog that ever grip- fact (if fact it be) that she was hit forty tjmes seems 
hollow 'of my fist without the slightest difficulty. Pro- ped a bone. Furthermore, this insect has all the to substantiate the latter statement ; moreover, it 
curing a little tin wagon which weighed exactly two • . staying " qualities of its canine prototype ; for, once would be natural for the cruisers. whose sole effort 
ounces (960 grains apothecary's weight). I fastened having seized an object between its powerful pincers, I seems to have been to escape, to aim at disabling the 
him to it with a quick-drying glue and two pieces of its head may almost be torn from its body before it will speediest ship of the enemy, and the only one that 
thread. He weighed only 31 grains, yet he walked relax its grasp. was capable of overhauling them provided she was not 
away. drawing the little w!l.gon, as thollgh he were free I held this beetle between thumb and forefinger of disabled. 
and untrammeled. I then placed half an ounce of my right hand, and then brought the tip 'of my left T he " Brooklyn " is the most modern of the large 
bird &hot in the wagon ; he seemed to recognize this thumb between its mandibles. These closed at once cruisers of our navy. She was modelt<d on the lines of 
additional weight, yet pulled it along the " New York," but exceeds her in 
without difficulty. I added another size, speed, coal endurance and the 
half ounce. This seemed to be the limit power of her batteries. Both of the 
of his load, for he could barely move ships are of the armored cruiser type, 
the .wagon, though move it he did for and they constitute the sole representa-
one inch. Just think of it ! Here is a tives of this type in our navy. 
creature weighing only 31 graine which The dimensions of these two vessels 
pulled 1,440 grains one inch, measured are given below. 
distance. Do you not think that his Both ships have three funnels, and 
feat ranks with, if it does not. surpass, with their lofty freeboard present a 
that of the famous Samson ? I do. commanding a p p e a  l' a n c e . The 

I confined all of his legs save one, .. Brooklyn's " funnels are abnormally 
which I attached to a very delicate lofty, their extreme height being in-
dynamometer. This leg was fully ex- tended to serve the purpose of forced 
tended and the animal was then irri- draught. 
tated. It pulled down, as shown by 'l'he forward pair of 8-inch guns i n  
the dynamometer, 249 grains. A man the " Brooklyn " are carried upon a 
weighing 240 pounds would have to raised forecastle deck, and the great 
lift· very near 2,000 pounds-one ton- height of the deck above the waterline 
with one hand or one leg in order to gives the ship a peculiar contour from 
equal the performance of this beetle. which she is easily recognized. 

The rhinoceros beetle (Dynastes tity- She was built by tbe Wil liam 
rus), the second insect Samson to which Cramp and Sons' Ship and Engine 
I invite attention, differs from the first Building Company, of Philadelphia, 
i l l many respects. Lucanus is jet Penn. ,  from government designs, 
black, with wing cases and legs highly 

RELATIVE STRENGTH OF JrlAN AND BEETLE. 
the contract price being $2,986,000. 

polished ; it is slender, and sometimes of which it was estimated that the 
'-ery quick in its movements. Dynas- machinery would cost $986,000, the 
teM, on the contrary, is yellowish gray in color, with I on the hard and calloused skin, the tips piercing I rem ainder being for hull and fittings. Proposals for the 
wing cases splotched with black ; its body is heavy and through and through and meeting beneath the sur- , construction of this cruiser were issued on September 
solid looking, and its movements are always slow and face. By exerting no little force, during the exhibition 
sedate. Unlike those of the stag beetle, the horns on of which the cervical attachments underwent consider­
the head and prothorax of the rhinoceros beetle are true able strain, the mandibles were dragged through the 
horns, and not mandibles. If the photograph of skin. Not till then did the creature separate them. 
Dynastes be closely observed, it will be seen that the These members are powerful weapons of offense and 
top horn springs from the back of the creature's neck, 

I 
defense, and one should carefully avoid them when ex­

as it were, while the lower horn grows from the back amining this insect Samson. 

•• Brooklyn " u 
� · New York " 

Length. ---
Ft. In. 400 6 

8&l 6� 

Beam. ----
Ft .  In . 
64 8M 
64 10 

Dis- Horse Draught. place- Power. Speed. 
ment. --- -- ------

Ft. Iu. Kuots. 
24 9,215 18.769 21 '91 
23 3� 8,'aOO 17,401 21 
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UNITED STATES ARMORED CRUISER " BROOKLYN," 
DISPLACEJD!NT, 9,21& ton�. !'IPlCED. 21'9 knotA!. MAXIJ(Ul( COAL SUPPLY, 1 ,461 tona. COXPLlCJD!NT, 516. ARXOR: Belt. S in. ; barbettes, 8 in.;  turrets, &}jJ in. GUNS : Main battery, eight 8-ln., twelve II in. rapid.lIre; secondary battery. twelve 6-pdrs , fonr I-pdrs .. fonr Colts, two tield gnns. TORPBDO TuBES, fonr. AUTHORIZED 1892. 
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28, 1892, bids were opened on December 15, 1892, and 

the contract awarded on February 11, 1893. The con· 

tract requit'ement as to speed was that the vessel should 
inaintain a speed of 20 knots for four  consecutive hours 

on a displacement of 8, 150 tons and with an air pres· 

sure in the fire rooms not exceeding 2� inches, it hav­
ing been further s!;ipulated that a premium of $50.000 

should be paid to the contractors for every quarter 
knot made in excess of this requirement, and that a 
penalty of $50.000 should be exacted from them for 
every quartel' knot deficiency. 

a reverse motion at the other from a pin on the I rat us, and the internal feed pipes are arranged to dis­

cros�head, so that the piston moves and stops with the tribute the feed water throughout the boilers. 

By the successful completion of the speed trials on 
August 27, 1896, the builders received a premium of 
$350,000. 

The hull is bui lt  of mi ld steel, which, l ike everything 
else in the vessel ,  is  of domestic manufacture. 

It is divided into 242 water·tight compartments. 
There is a double bottom, 3 feet 6 inches deep amid· 
ships, divided into 13 water·tight compartments, and 
extending from frame No. 22 to frame No. 82 and 
about 29 feet outboard. There is a cofferdam on 
each side, 3 feet 6 inches wide, extending t he whole 
length of the ship bet ween the protective and berth 
decks. This cofferdam is fi l led with cel lu lose at a 
density of 7 '5 per cubic foot. The transverse and 
wing bunker bulkheads are carried t.hrough the coffer· 
dams and divide them into water-tight compartments. 

Length between perpendiculars, feet and inches . . . . . . . . , , 4� 
on L, W. L., feet and incbes. . . . .  , . . . . .  . . . . . . . . . .  400-6 
over all (including rudder), feet and inches . . .  . . . .  402-7� 

:8I'am. extremp, and at L. W. L., feet and inches. . . . . . .  . . . .  64-8M 
Ratio of length to beam. . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  6 to 1 
Depth in hold from top of maiu deck beams to top of floor, 

fret and inches. . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  33-10-,'\, 
Draught, forward an6i aft, seagoing trim, feet. , . , . . . . . . . . . .  24 
Displacemeut, seagoing trim <load draught), tons. . . . . . . . .  , 9,271 

per loch, at L. W. L., tons. . . .  . . . . . . . . . . . . . 41'19 

The protecti ve deck armor ovpr the machinery space 
consists of two courses of 1�·inch steel plates. For· 
ward and aft of this, the total thickness of the t wo 
plates is not less than 2� inches. The protective deck 
extends the whole length of the sh iv. G lacis plates, 3 
inches thick, are fitted around the engine hatch. 

T h e  side armor is 3 inches t hick , and extends from 4 
feet above to 4 fE'et below the 24-foot water line for a 
length of about 192 feet opposi te the engine a nd boiler 
spaces. The barbette  armor of 8 - inch turrets is  8 inches 
th ick, with a thicklle�s of 4 inl!hes where [Jot expol'ed. 
The turret armor is Ii� inches thick. secured to a back­
ing plate of 20 pounds per sq uare foot. Til e  side armor, 
turret armor, and barbettes are of Harveyized nickel 
steel. 

The armor of the 5·inch gun sponsons is 4 inches 
thick, and the splinter bulkheads, 1� inches thick. 
The secondar� .. ba.ttery protection ill 2 inches th ick. 

The conning tower and I!h ield are of forged E'teel, 7� 
inches thick ; from the center of t he connin� tower an 
armor tubp, 5 inches tbick and 12 inches in internal 
diameter, runs down into the forward hand ling room. 

ARMAMENT. 

'fhere are ei/;tht 8-inch /runs mounted in pairs in four 
t u rret�. The guns in the forward a nd after turrets 
have an angle of fire of 290·, or 145' on each side of t h e  
b o w  and stern. 

The midsh ip guns have an angle of fire of 180' from 
right Il,h' ·ad to right astern. Th ere arp t wel \ e  5- i nch 
rapid·fire guns monnted in spon�olls un t he gun 
deck. There are. in addit ion ,  t welve 6 -pounders, four 
1-p(oullders, a nd fonr  mac h i ne gunl!. T h e  l-poundE'r!I 
and machine guns are mounted on the rails and in 
the topf.' . 

The ammunit ion is !lupplied by electric hoi�ts, ten i n  
nuw bt'r. Thel'e are four  a bove· wa ter t(orpedo tubes, 
two on each side, for firi ng WhitehE'all torj.Jedoe�. The 
aIr comI; ressors are of the Rand Dri l l  Com pany's 
th ree·stag-e

· 
type, and, t.o�ether with the aeC U W \l 

lator�, are situated in the forward and a ftE'r hand ling 
rooms. 

The ship i s  driven by four  vel'tical, d irect·at·t ing, 
three·cylinder, triple-expansion engine�. placed one i n  
each o f  four separ�te wa tertight eom pa rtment�. con-
nected by five watert ight doors. 

. 
There are two engi nes on each shaft and ,  i ll place of 

the discon nect ing coupl i n g- fitted on the " New York . "  
there are four taper coupl ing boltl', the cou pling bein� 
of t he ordinary disk kind. 

hand. The figures of heating surface are as follows : 

Each en�ine is fitted with a disk stop valve, having HtlIIting surface, tube, Rquare feet . . . . . . . . . . . . . . . . . . . . . .  28,832 

a scre w stem and a balancing piston, and a butterfly furnaces and combuptiou chambers, 
th rottle. The former is 12% and the latter 14 inches square feet . . . . . . . . . . . . . . . . . . . . . . . . . .  5.100 

i n  d iameter. The main pistons arp. of cast steel, dish ed, total, square fret . . . . . . . . . . . . . . . . . . . . . . 33,432 
Grate surface, square feet . .  " " . , . . . . . . . . . . .  , . . . . . . . . . .  1 ,016'2 

and fitted w i th two packin� rings, each % inch wide Area through tubes, square feet. . . . . . . .  . . ..... . . .. .. ... 155 86 
and % lOch deep, and the followers are grooved. Ratio. total H. S. to G. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32'9 to 1 

The engine frames are of the i nverted Y type, of cast area through tubep to G. S . . . . . . . . . . .  0'153 to 1 
. total area of smoke pipes 1'00 to 1 

steel, two for earh cylinder ; E:'ach frame is made 1 0  
two sections which are bolted together in the vertical Forced Draught.-The closed fire room system is used, 

pianE'. Cast on the inside of each frame are ribs and there being in eacq fire room two Sturtevant blowers, 

faci Ilg� to which the cast i ron crosshead guides are each driven by a double engine. The diameter of the 

bulted. The �pace between the frame and the guide steam cylinders is 5 inches and the stroke is 4 i nchel!, 

is used for watel' circulation. The bed plates are of The diameter of the fan is 60 inches and its width 18 

cast steel of I !>ection, each in t h ree sections, bolted inches. 
together. The bed plates of forward engines are fitted �'eed Pumps.-There are three main and four 

like a pi l low block and it!! wedge, so that the forward aux i liary Blake feed pumps in the fire rooms. Both 

shaft may be adj u!!ted to the after engine shaft when- the main and auxiliary feed pumps are so connected 

eVE'r t h e  bearings wear down . that any pump wi l l  supply any boiler, but there is no 

Sha lt ing and Bearings. -The crank. thrust and for· connection between the .main and auxi liary systems. 
ward sE'ct ions of the propeller shafts are of forged There are also independent connections with the feed 
steel ; the after sect ions of the propeller shafts are of tan ks, 

n ickel .. teel . The (�ran k shaft of each engine is in Tu rning Engines.-In each engine room there is a 

th ree sectiom, the cranks being bol ted to each other double cylinder vertical, sim ple engine, with cylinders 

at angles of 1200, and the I!eq uence for ahead mot.ion 7 inches in diameter and a stl'oke of 7 inches, secured to 
be ing  H. P. , 1. P. , and L. P. The two engines on each the engine frame, for turning the main engines. It 
sh aft are coupled with the  H. P. �ranks opposite each operates on a worm wheel on the l ine shaft through 
other. 1.'he after coupl i ng!! of the L. P. crank shafts bevel gears and a worm. The worm is made to slide 
are of the same dimensions as those of the after on a feather key, and is held in place by a collar I:>elow 
engines. The couplings are fitted with tapered, head- and a removable key above it. A double pawl ratchet 
less bolt�, and spl i t  p ins over the n ut�. There is no is fitted to the shaft of this engine for turning by 
shaft alley, the th rust shaft coupling direct to the hand. 
after section of cran k !'haft of the after engine. Turret Turning Engines. -The forward and star-

Where the propeller shafts pa!!s th rough the coup- board turrets are turned by electricity, the port and 
Iin� forward and the propellers aft, thE! ll-inch hole is after turrets, by steam. The steam turning engines 
red uced to 4 i nches tn diameter. are double vertical engines, with cyl inders 8 inches in 

Main CondenllE'rs .-The main condensers, one for diameter and a stroke of  7 inches, They are capable of 
each engine, are made of cast brass, each in flve sec- turning the turret at the rate of one revolution per 
tion!', including the water che!>ts. The water ci rcu lates minute with the guns run out and the vessel heeled 10·, 
through tubes. Brass batHe plates are fitted to direct with a steam pressure of 100 pounds per square inch, 
t he steam over the tubes. and plates are provided for At a recent trial, the steam gear worked slightly better 
supporting the tubes anll all!oo to act as batHe plates. than the electric gear, but the result  of the rivalry be· 
The t ube sheets are made of rolled brass, 1 inch thick. tween the steam turned turrets and electrically turned 
The tubes are packed with cotton tape set up by screw turrets has no doubt been beneficial, as the present 
glands, and are spaced H inch between centers. steam gear is believed to work much better than any 

Main Air Pumps.- There is one double, vertical, steam turning gear that has been used in our service. 
single acting Blake a i r  pump for E:'ach main engine, The steam gear is worked by a lever in the sighting 

fitted wi th  the Blake valve gear. Both pum ps on one hood ; this lever, by appropriate mechanism inside of 
side are connected to both condensers on tbe same side the ammunition tube, moves a change valve on the 
with intervening straight way valves. and exhaust into engine. The " follow up " gear hks been abandoned, 
eit her the coiIdenserlO1 or the I. P. or L. P. valve chests. and the automatic stop, w hich is necessary to prevent 

Thesp air r'umps are of the same sty].� as fitted on the the turret going too far, is provided by cams which are 
" New York ,"  • .  Col um bia," " Minneapol is," and other fastened to the bottom of the revolving turret tube. 
ships, and their successful working has been described As the turret nears its extreme position, the cams are 
in prE'vious reports of trials; brought to against a fixed arm connected to the valve 

Main Circulating Pum ps.-There is a centrifullal, gear. These cams close the valve gradually, and the 
double inlet ci rculating pump for each condenser, ar- turret will stop at the same point. regardless of the 
ranged to draw either from the sea. from the bil,:e of speed of rotation. 
it!! engine room, or from the main drainage pipe. 'l'he  All  ammunition hoists are electrical. 
sea a nd bi lge inject ion valves are fitted with a I!afety OFFICIAL SPEED TRIAL. 
lock, so t hat both cannot be opt!n at the samE:' timE:'. The official speed trial took place on Thursday, 

Screw Propel lers.-The propellers are of manganese August 27, 1896, on the measured course off the New 
bronze, and are three-bladed, true screws. The blades England coast, between Cape Ann and Cape PorpOise, 
are ben t  back and are adjustable from a pitch of 19 The weather was fine and the sea smooth, making the 
feet 6 inches to 22 fE:'et 3 in eh el!. The hubs are spheri· conditions most favorable. The first run over the 
cal and fitted w i th  conical tail pieces. The starboard course was made in 1 h our, 54 minutes, and 42 '52 sec­
propel ler is ri,:ht.  and the port one left handed. onds. The turn, made without change in thp. speed of 

Steam is suppl ied from five double ended and two the engines, occupied 20 minutes and 53 '85 seconds. The 
single ended steel boilers, all 16 feet 3 inches in dia· return was made in 1 hour, 52 minutes and 26 '34 seconds. 
metE:'r. Four of the double ended boi lers are 18 feet, A tidal correction applied to the 83-mile course reduced 
and the fifth, 19 feet 1 1� inches in length. The single the latter to 82 '953 nautical mi les. 
ended boilers are both 9 feet 5 inches long. The machinery worked smoothly and without water 

The working pressure of all boilers is 160 pounds per on any journal, except that circulating through the �q uare inch. There are four Fox's corrugated furnaces bearings, I ndicator diagrams were taken every half 
in each end of ea(!h double ended boiler and four in hour from each main cylinder, and once an hour from 
each single ended boiler. the main air and circulating pumps. No difficulty was 

The boilers are all below the protect i ve deck and fou nd in keeping the steam pressure up to the desi red 
placed in three wat.ertight compartmE:'nts, separated point without running the blowers at too high a speed. 
by t wo ath wart!'hip bul kheads. T wo double endpu The ease with which the stealD pressure was maintained 
boilers are placed in the forward, and t wo in tbe after was no doubt d uE', in a great measure, to the high 
compartmt'nT.  In the  middle compartment, the larger smoke pipe!!. All boilers were in  use and under forced 
dou ble ended boiler is on the port side, and the two draught. The coal used was Pocahontas of good 

The I. P. and L. P. cylinders a re fitted with steam jac· 
kets. The val ves are of the s inKle pOI·ted . piston type. 
made of cast iron, one for the higb pressure and two 
each for the intermed iate and low prf'!'sure cylinders . 
The low pressure valves are balanced by making the 
u pper ends 1� inehes larger in d iameter than t h e  
lower, the live steam being between the end!'. The 
other valves are fitted w ith balancin� ph,ton �. con­
nected above wi th the condensers, The valve gea r is  
of t h e  double hal' StE:'phenson link ty pe. The cut· off 
can be varied from about 5 to 7 of the stroke by means 
of a slot in tbe  re\'ersing arm , 

si ngle ended , placed haC'k to back, are on the  starboard quality. 
sidp. DATA OF TRIAL. 

The lon�it.udinal shE:'1 I  !Seams of the  boilers are treble 
riveted with double butt st raps. Joints of boi ler heads 
and shell seams are double rh'eted, and the other cir­
cumferential SE:'ams are lapped and treble rivet.ed. The 
front and back heads of all  boi lers are curved at the 
top ; the radius for th(' double ended boi lers being' 3 
feet 10 inches, and tor the single ended boilers, a feet 2 
inches. The boiler tubes are of charcoal iron, lapwelu· 
ed and drawn. 

The furnaces are fitted with Cone's patent cast iron 
shaking grates. There are 8 grate bars in each furnace 
of the main boilers, each bar extending the whQle 
length of the furnace. They rock on lugs on the front 
and back bearers and on projections on the middle 
bearers, and can be easily renewed without hauling 
fires. 

Draught at beginning of trial, forward. feet and inches . . . .. . . , . 21-6 
aft, feet and inches . .  . . . . . . . . . .  22-,'1 
mean. feet aud inches 21-10� 

Displacement at above draught, tons . . . . .  , . . . . . , . . . . . . . . . . . . . .  1!,150 
Average speed, knote . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . 21'9117 

Stltrboard. Port. 

Revolutions per minute, maiu engines , . . . . . . . . . . . . .  , 186'2 13·\'9 
mean of botb engines , . . .  , . , .  136' 55 

Piston speed, feet, per minute .. ............ . . .. ...... . 953'4 
Steam pressure, boilers. per gage . . . . .  . . . . .  . . . . . . . . . .  158' 3 

engines, per 1rft1tC . . .  . . . .  . .  ... . . . . . . ... 158'0 
Vacuum in condenseI'!!. inches of mercury : . . . . . . . . . . . . 25'0 
Opening of throttle . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . .. . .  Wide. 

0'74 

157'4 
2411 

Reversing is effected by a Cra m ps' I!tE'am rever!ling 
gear, which consists of a steam lift secured to one of 
the engine  frames. and (·onne(·ted to an arm on the 
revers ing shaft. The l i ft i n g  piston is (· perated by a 
piston \'alve whil�h is control led by a float ing lever, 
receiving motion at one end from the hand lever, and The boilers are fitted with a. ,team oiroDlatina appa-

Cllt-oft in decimals of stroke from beginning. B, P . . .  , . 
I. P. and L. P. 0'70 

The total indicated horse power for all four engines 
was 18. 248. We are indebted for IDany of our particu·  
lars to the builders, William Cramp & Sons, and to 
PUled Aui,tant Enaineer W. C. Herbert, U.S.N. 
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THE OLYMPIAN THEATER 

OF PALLADIO AT 
VICENZA. *  

The oldest permanent 
theater in Europe, at least 
of those built since the 
time of the Romans, is the 
Olympian Theater at Vi­
cenza, Italy, and it is the 
last of its race. Before 
considering this curious 
theater it would, perhaps, 
be well to glance for a mo­
ment at the history of the 
theater in ancient and 
modern times. In the old 
Greek theater the specta­
tors were seated in a semi­
circle in front of a raised 
platform on which a fixed 
archi tectural screen was 
pro\' ided. The action took 
placc upon this stage. The 
dramas of the Greeks and 
Romans were of the sim­
plest kind, the dialogue 
being simple, rhythmical, 
and often intoned. The 
amphitheater, in which 
the seats rose in tiers, could 
accommodate a large num­
ber of spectators. A thea­
ter with a radius of three 
h undred feet could seat 
twenty thousand specta· 
tors. The best counter­
parts of the Greek theater 
are some of the concert halls which were built special ly 
for oratorios and concerts. The Greeks fully under· 
stood that the facial expression of the actors was lost, 
the spectatOl's bE'ing so far away from the scene of 
the action of thE' dral lla. 'rhey attempted to overcome 
these difficulties by requiring the actors to wear 
masks with st,rongly markE'd features, and to increase 
their height they were prov ided with high ·heeled 
shoes. The opera glass i n  the modern theater has of 
course done away with all  objections of this kind. 

The modern theater is  t he result of the b lending of 
the old circular the!lter of the Cheeks with the rect­
angll ial' theater (so· called) of the m iddle ages. T he 
earliest med ire val theaters in Italy and Spain consisted 
of courtyal'ds with balconies which were impressed 
into the service, and plays were often performed in 
churches ; but in France the climate was so  bad that 
the tenni!ol court!'; were used. The trouble with the 
tennis court WItS t hat, owing to the difficulty of roof­
i ng a large open space, the room could be only forty or 
fifty teet wide, and only six hundred to one thousand 
persons could 
see and hear 
to advantagE'. 
The accommo· 

dations had to 
b e  increased 
by t i e r s  o f  

b o x e s. T h e  
conch-like art 
rangement of 
classical ti Illes 
was soon found 
to be unfit for 
a spoken d ill.' 
logue, w h i c h 
cannot be well 
h e a r d  more 
than seventy­
five or eighty 
feet away, or 
the expression 
of the actors' 
faces appreci­
ated at a great­
er distance; so 
that the next 
improve m e n t 
was the round­
ing off of the 
corners of the 
room and the 
multiplicati 0 n 
of boxes, which 
were p l a c e d  
tier upon tier 
in t h e  s a m e  
manner as high 
office buildings 

* By A l b e r t  A. 
H o p k i n s. From 

" Mlll!ic :  S� IIIu· 
sioos and Scientific 
Dive1'8lonl lncludlng 
TrlckPbotograpby. " 
Copyrlgbted. 1897, 
by MODD & Co. 

J t itu t if it �mtri'Ja. 

SCENE AT THE OLYMPIAN THEATER AT VICENZA, 

�\ "\\. .. ¥ �  
PLAN O F  THE OLYMPIAN THEATER A T  VICENZA, 

PALLADIO'S OLYKPIAN THEATER AT VICENZA. 

43 
are erected, to give in­
creased accommodation , 

owing to the smallness and 
great value of some of our 
city blocks. In 1675 Fon· 
tana invented the horse­
shoe form of theater, which 
has not been departed 
from. In opera houses and 

lyric theaters the curve is 
elongated into an ellipse 
with the major axis toward 
the stage. In theaters for 
the spoken drama, where 
people must see and hear, 
the contJ'ary process was 
neces�ary, and the front 
boxes were brought near 
the stage. The introduc­
tion of painted movable 
scenery seems to have been 
due to .Baldassare Peruzzi, 
who Ilsed it in 1508 in the 
production of " La Calan­
dra, " which was played 
before Leo X. Further i lll­
provements led to the ne­
cessi t,y of a recessed stage 
with a fl'aming l ike that 
of a picture. Such is in 
brief the development of 
the modern theater. 

Pallad io (1518-1580) was 
probably a native of Vi­
cenza, a town in northern 
Italy, forty· two miles west 

of Venice. He was an ar­
chitect of the first order, and it is difficult to men­
tion any archi tect who exercised a greater influence 
on the llIen of his t ime, as well as on those who 
succeeded him. He was an enthusiastic student of 
antiqui ty, and, fascinated by the stateliness and 
charlll of the bui ld i ugs of ancient Rome, he did not 
reflect that reprod uctions of these, even when they 
possessed great archreological accuracy, were often 
lifeless and unsu ited to the uses of the sixteenth 

I century. His writings and architectural work ren­
dered it  easy for those who came after him to repro­

duce buildings which were faultless in their detail!!, 

but which WE'I'e cramped, formal and cold. The Cer­
tosa of Pavia would have been irnpo!lsible in London, 
yet, under the inspimtion of Pal ladio, Sir Christopher 
'Wren was enabled to constrnct in London the Cathe-
dral of St. Panl, which would have done honor to the 
great Italian master himself. 

Palladio died before the theater at Vicenza was com­
pleted, and it was finished, though not altogether 
after the original design, by his pupil and fel low 

citizen Scall l ­
OZ7.i .  It. w n s 
an attell l pt, TO 
rE'prod uce t he 
classic theatt' l "s 
of Greece a l l d  
ROllle, anc! I i  is 
ft'iends ass i � tt'{ 1 
him by s(, l J d ­
ing designs p i  
antique b u i ld­
ings t o  h e l  p 
him. It con­
sists of an AU­
d itoriurn under 
an awning in 
the form of a 
semi·ellipse. it 
not bel Tlg pos­
ilible, frolll the 
narrowness of 
the situat ion, 
to use a sellli­

c i I' C I e. I t s  
greater d iallle­
ter is n inety­
se\'en and one­
half feet and 
its lesser as far 
as the stage i s  
fifty-seven and 
one-half f e e  t. 

l!' 0 u r t e e  n 
ranges of seats 
for the specta­
tors follow the 
curve of  the el­

l ipse, At the 
s ll Ill m i t  o f  
these receding 
steps, or seats, 
is a corridor 
of the  Corinth­
i a n  0 r d e r, 
which, f r o m  
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44 J t itnfifit !tutritan. 
the narrowness of the ground, could not be detached pll.inted by Picutti, dates frpm 1828, in imitation of the 
from the outer wall at all places. Palladio therefore velarium or awning of the Roman theaters. The old 
filled up the nine center and the three external col- cei ling was removed, as it was falling to pieces. The 
umnations, where the statues touch the external wal l, exterior of the theater is by no means comparable to 
with pieces of statuary. its internal beauty. It was not built at the expense of 

The Current Supplem ent. 

The current SUPPLEMENT, No. 1176, is almost en­
tirely devoted to subjects of very present interest. 

The orchestra is five feet below the seats. The scene, the government, but by some private Vicentine gentle­
which is sixty feet broad, is an architectural composi- man of the Olympic Academy. The Academy was not 
tion of two orders of the Corinthian style superim- confined to literary questions. Sometimes the pro­
posed, which are surmounted in turn with a light and gramme included some classi�al tragedy. They used 
well-proportioned attic. On the sty lobate of the sec- wooden theaters at first, and Palladio designed one for 
ond story are placed statues, and the intercolumna- them in 1562. The Academy wished to found a perma­
tions are enriched with niches and statues. The panels nent structure ; therefore, Palladio was intrusted with 
of the attic are ornamented wit.h reliefs of the " Labors the commission. The theater, begun in 1582, was com­
of Hercules," and the center panel over the largest of pleted in 1586, and was inaugurated by the performance 
the three openings in the proscenium, which is arched, of the ; '  <Edipus Tyrannus " of Sophocles. 

" The Spanish Battleship • Pelayo' " describes the 
one great battleship of the Spanish navy, which is 
now returning from the Suez Canal to defend the 
coasts of Spain. The vessel is illustrated by a num­
ber of engravings showing the various guns, and even 
the telephonic installation on the vessel. " The Trans­
port · Alphonso XIII. ' " illustrates a well known Span­
ish transport ship. " The Loss of the French Steamer 
• Bourgogne' " refers to the recent lamentable accident .  
and illustrates this fine transatlantic steamer. " The 
Military Medical Services in Cu ba" is the subject of a 
full paper. " The Causes of the Explosive Effect of 
Modern Small Caliber Bullets" is an important paper 
by Charles E. Woodruff, M.D. , Un ited States Army. 
This is a particularly important and timely paper, and 
is fully illustrated. 

with a representation of an ancient hippodrome. Over The general lines of the interior of the theater are 
the. a.rch is the fol lowing i'nscription : " Virtvti ac noble and calm. The theater looks as we)) on paper 
Genio Olympicorvn Academia Theatrvm hoc a Fvn- as in reality;  for, like so many of Palladio's build· 
dament-is Erexit Anno MDLXXXIIII. P a l l a d i o  ings built of brick and stucco, which are now in 
Archi r . "  a dilapidated condition, it has an enduring shabbi- Other notable papers are " The Bolollleter," by Dr. 

In the lower order the middle interval has a high ness. It must be said that in this remarkable building 
open arch alJd the two others, on the side, have square Palladio conciliated the precepts of Vitt·u vi us and the 
openings through which are Eeen streets and squares needs of a contemporaneous society and it shows what 
of stately architecture, each ending in a triumphal a hold tradition had on th e society of the late Renais­
arch. The position of the diverging avenues will be sance, who were pleased by the resuscitation of dead 
understood by reference to the plan. The magnificent forms. M. Eug(me MUntz has expressed the conception 
palaces and private dwellings which are here portrayed of the theater when he said that it was a " mirage of a 
furnish a very effective setting for the plays which Paolo Veronese in architecture ; "  and, indeed, with its 
were performed in the theater. Though the distance profusion of statues and niches and columns, it does 
to the back of the theater is only forty feet, yet by resemble the works of the great painter of Verona, 
skillful and ingenious perspective and foreshortening it who, in his great light-filled frescoes and canvases, 
appears to be four hundred feet distant. For this skill- crowds the space with monumental architecture and 
ful and ingenious conceit, which is unclassical in spirit, 

I 
fills the buildings with the well-dressed courtiers of 

we are indebted to Scamozzi. The existing ceiling, Venice, until the whole becomes a gorgeous pageant. 

S. P. Langley, and, in .. 'I'he Right to an Idea," Mr. 
A. R. Foote describes the subject with reference to the 
copyright and patent laws. • • Historical and Mytho­
logical Trees" is a lecture by D r. A. W. Miller, and is 
a curious and interesting paper. 

• I • • •  
AN aerial graphoscope is described in the J ournal 

of the Society of Arts. A lath is rotated about its 
center in its own plane, and a picture projected upon 
it by a magic lantern. The apparatus illustra tes 
persistence of vision, and may be used for testing it 
quantitatively. Three tables of numerical resul ts are 
given. The inventor suggests that the apparatus may be 
used for stage effects such as the dagger in .. Macbeth. "  

RECENTLY PATENTED INVENTIONS. 

Bicycle Appliances. 

BICYCLE-SUPPORT.-WILLlAlIl METZRATH, High­
land Park, N. J. Tbis bicycle·support comprises a clip 
adapted to be secured to tbe lower brace of the bicycle 
and has an open, length wise slot and rear shoulder. In 
tbe slot a head is pivoted which also has an open slot, 
but running tran�versely. A pin crosses the latter slot 
centrally. Two legs are pivoted at opposite sides below 
aud equidi.tant from tbe cross-pin, and have notches in 
their extended upper ends for engaging the same. A 
spring and locking pin are provided, the pin being adapt­
ed to enter coin-::ident holes In the clip and head. 

DRESS-GUARD ATTACHMENT.-WILLlAK SHIR­
LEY, Coventry, England. The purpose of this invention 
is to provide an attachment by means of which a dress­
gnard may be quickly applied to a bicycle and by means 
of which the guard may be stretched and readily removed 
whenever necessary. The device cousists of a keeper 
and a latch adapted for locking engagement with the 
keeper and having casings formed upon its body. The 
latch is provided with spring-controlled members havin� 
movement in the casings and arranged for attachment to 
the dress-gnard. 

BRAKE . -JuLlus L. ALLEN, Mendocino, Cal. The 
brake provided for by this invention is an improvement 
npon those brakes in which a loose hand or sleeve re­
volves freely around a rigid drum or axle adjustable to 
apply the brake when necessary. To the fork of the 
bicycle, ciampa composed of elastic bands are applied. 
Right-angular screw-bolts. whose inwardly projecting 
portions constitute fulcrum pius on which the brake arms 
are pivoted, are ai.o provided. A looped spring having 
eyes for receiving these pins engages tbe forks and roller 
drums at its respecttve ends, and serves to snpport the 
roller of the brake out of contact with the tire. 

Mechanical I nve ntlon8. 

PAPER-TUBE MACHINE. -F'BEDERICK S. BARUS, 
Jersey City, N. J. The purpose of this invention IS 
to provide a machine for making papel tubes such as 
those nsed in the manufacture of fireworks. The in­
vention consists primarily of a rolling table. a recessed 
head on the tahle and a slidable mandrel-frame, carrying 
a revoluble mandrel adapted to engage the paper in the 
recessed head. A knife. frame is pivoted in the slidable 
frame and carri�. spaced knives tor cutting the paper 
into strips, the mandrel afterward rolling the strips Into 
tubes. 

COIN-CONTROLLED VENDING MACHI :"IE. -

CHABLES E. SNAPP, Grottoes, Va. This invention 
provides for a machine which will automatically de­
liver cigars. packages of cigarettes, and similar articles 
when a trip mechanism is operated by a coin of a 
certain denomination, the device being so arranged that 
no coin or piece of metal other than the proper piece of 
money can operate the machine. The apparatus is pro­
vided with a coin·chute and compartment for holding 
cigars or other articles. A tiltable table is located below 
the compartment. A movable coin-carrier and lever 
mechauism are adapted to be acted on by the coin in 
passing through the chute 80 as to release one or more 
cigars. 

ventor is especially adapted for use WIth .ingle 
pumps. The gear comprises u pivoted lever or dog 
having its outer end pointed or diamond. shaped and 
forming Inclined cam snrfaces, connections therefrom to 
the steam-valve and a plunger having a roller bearing on 
the cam-surfaces of the dog and toward it. pivot. A 
pivoted lever has >ibratory connection with the pump· 
rod and has arms embracing the dog. Set·screws extend 
throngh the arms. wherebv the slock or lo.t motion be­
tween the arms and dog �ny be regulated. This gear, it 
is claimed, will enable a pump to be run at as slow a speed 
as desired without any probability of the pump stop­
pinl:(. 

SASH·FASTENER. - JOHN GREIFE, Dayton, Ky. 
This sash-fastener is so constructed 8A to be readily 
applied to a window without cutting the casement or 
Bashes, and when in operation Is adapted by manipu­
lation of one part of the device to lock both Bashes 
simultaneously. The Bash-lock is provided with a 
rockable friction-block adapted to lock the lower 
sash. A. pivoted bell-crank lever Is located above 
the rockable frictlon·h:ock. Another friction-block 
is located on a pusher-bar. which is rockable on a limb 
of the bell-crank. and is thus adapted for projection 
toward the npper sash to lock it. Means are also provided 
to connect the bell-crank and lower friction-hlock for 
their simUltaneous rocking movement. A projection on 
the bell-crank supports the upper friction-hlock wilen it 
is rocked away from the upper window-sash. 

GRAIN-REEL FOR REAPING MACHINES. ­
MARSHAL G. and PETER P. KEEN, Keensburg. Ill. The 
object of this invention is to provide a reel which 
shall take less space than ordinary reels, and which 
shall deecribe a complete circle In Its movements. A 
simple arrangement is provided wherehy the reel may be 
adjusted relatively to the cutters. The reel is so con­
structed that it may be folded down closely upon the 
platform for conveuien t storage and transportation. On 
t.he reaper-frame toggle-links are mounted to swing. 
Means are proVIded for swinging the' links relatively to 
the platform I..nd one relatively to the other. A tubular 
shaft is carried by the upper link. A reel-shaft extends 
throngh the tubular shaft. Means are provided for ro­
tatin� the reel shaft. On this shaft sprocket-wheels are 
mounted which are engaged by sprocket-chains. For 
the sprocket.wheels gnideways are provided comprising 
downwardly diverging side portions and a bottom por­
tion suspended In the arc of a circle. To the chains reel­
boards are attached. 

BALL-BEARING.-JOHN R. SAUCIER, New Iberia, 
La. The object of this invention is to provide a ball· 
bearing more especially designed for use in the step 
for the vertical shaft of a heavy machine rotating at a 
high rate of speed, the arrangement hoing such as to 
dispense with the nse of high.grade lubricants and at 
the same time permitting the shaft to run with great 
speed, without overheating the bearing. The bearing 
comprises a cup-shaped casing formed at its inside with 
a support on which an oil box Is hllng within the cas­
ing. A blltton is set in the bottom of the box and is 
f'lrmed on its top witl: a circular groove. The lower 
shaft rests on Ii secono button above the first named but­
ton. The second button i. provided in its under side 
with a circular groove registering with the groove in the 

PERCUSSION _ DRILL. _ JOSEPH P. HARTlIlAN, other hutton. Balls fill the grooves to separate the 

Pneblo, Col. This invention provides for a drill which buttons. 
can be operated by hand or power alike, hut is especially FOUNTAIN ATTACHMENT FOR PENHOLDERS. 
designed for use by prospectors or miners working -CARL J. RENZ, New York city. The object of this 
in districts where steam-apparatus cannot be trans- invention is to provide an attachment adapted for 
ported. The drill comprises rotatable arms to which application to any penholder, the attachment being a 
hammers are pivoted by their handles and made to substitute for the clamp nsually provided to hold a pen 
come into contact successively with the head of a in the holder. When not in nse the attachment may 
drill or a socket containing the drill. A circular hammer be reversed and the ren introduced entirely in tbe 
track controls the path of the hammers. Springs are holder. The attachment comprises a body, a fingered 
connected to the hammers and hold them at all times tip at the forward end of the body, having trans­
agaiqst the track. Means for increasing the tension on verse cells In its npper face, and a spring secured to 
the springs at certain predetermined points are also.pro. the under side of the body and having its forward end 
vlded. cnrved upwardly and extending In close proximity te> 

the under face of the tip to hold the attachment firmly in 
Mllieellaueous I nventlon8. the holder. 

VALVE-GEAR FOlt PUMPS. - JOHN DOHERTY, DEVICE TO PREVENT COWS FROM KICKING. 
Lockport, N. Y. The valve-gear provided by this in- -CHRISTOPHER A. EIDSlllOB, Pleasant, South Dakota. 

This device consists of a body constructed of two 
r,ivotally connected members, one member being pro 
vlded with a lower and with an intermediate open 
clamping-band, botb adapted to embrace the leg of tbe 
cow, 80 as to prevent flexnre of the leg. These bands 
face in opposite directions. The other member is pro­
vided with an upper open clamping-hand facing in the 
same direction as tbe lower clumping-lland. Means are 
provided for locking the two members of the body in 
place. 

CLOTHES-LINE BRUSH -DARIUS F. GALLAGHER, 
New York city. 'rhe purpose of this invention is to 
provide a brush more especially designed for use on 
clothe.-Iines, so as to clean the hne automatically when 
the latter is in motion. The brush has a spirally bent 
back and bristles extending from the inside of the back 
to engage the surface of the clothes-line, to clean it when 
pulling the line through the brush in an axial direction 
thereto. 

GARBAGE APPARATUS. - IRA C. GOODRIDGE, 
Rochester, N. Y. With this apparatus, garbage can 
be readily passed from the kitchen to a suitable re­
movable receptacle in a casing in or on the outside 
wall of the building, so as to facilitate the emptying of 
the contenl s  of the receptacle Into a cart. The ap­
paratus comprises a receh'er within a room of the 
building and is provided with a lid. A casing i. located 
outside of the building and below the floor of the room 
in wh;ch the receiver is placed. This casing is provided 
with a door. A pipe leads from the receiver out through 
the wall of the building and then down into the casing. 
A plunger in the portion of the pipe leading through the 
side of the building enahles the garbage to be forced 
into the receptacle. 

HAT GUARD. - WILLIAlIl LORD, New York city. 
The prime object of this invention is to provide a 
guard which shall be entirely concealed when not re­
quired. The hat-gnard has a plate secured by one end 
only to the sweat-band, so that the main portion of 
the plate will be fre....-to permit a cord to be wrapped 
around it, the plate being provided at its other end with 
a transversely extending socket. A cord is secured to 
the end of the plate opposite that having the socket. A 
bar on the free end of the cord permits the latter when 
not in nse to be wrapped aronnd the plate and one end of 
the bar to be inserted in the socket. 

COMBINED CHAIR AND BED.-BERNARD MUR­

TAGH, Hewlett's, N. Y. This combined chair and bed 
has a base with front nprights and a back having a 
hlnJ:ed connection with the base. Detachable arms 
are provided having rearwardly extending tongues for 
entering openin,,"'I! in the uprights. The;e is also a 
slot and key connection between the rear ends of the 
arms and the back. When the piece of furuiture is to 
be used as a chair, the arms hold the back in a vertic.al 
position. When the article is to be used as a bed, the 
arms are removed and placed in the base chamber. 

SAFETY DEVICE FOR ELEVATORS.-RAFFAELE 
PAROSELLI, Jersey City, N. J. The purpose of this 
invention is to provide a device which shall stop an 
elevator quickly in case of breakage of the cables. A 
mechanism is "Iso provided whereby the car may be 
safely lowered to a landing should it stop between 
floors. The car or cage is formed in two parts 
adapted to have vertical movement. A locking device is 
normally adapted to restrain the movement of the parts 
in one direction. Clutch-dogs are provided which are 
adapted to engsge the elevator gnides hy the relative 
movements of the parts of the cage. The suspension 
device of the car has a limited yielding actinn, A trip 
for the locking devic� Is actuated by the recoil of tbe 
suspension device when the strain on t"e latter is re­
lieved. The lowering device comprises a governor Ilxed 
at the top of the elevator well and has a wheel adapted to receive a flexible conductor p8J%!ing over the wheel 
aud adepted to be conuected to the car to snpport it. 
Means are provided for freeing the car and for locking It 
in the well at will .  By positive means the belt is pre­
vented from slipping on the wheel. 

MAGAZINE PISTOL.-WESLEY H. TRIPPET, Red­
lands, Cal. This firearm Is provided with a magazine 
adapted to contain cartridges, the magazine being 

mounted to turn under the barrel. The rim of the 
magszine is inclined to the axis of the magazine and 
provided with bores whereby, when the magazine is 
turned, the bores are successively brought in alinement 
with the barrel of the weapon at the rear end. An ex­
ternal gnard for the magazine holds the cartridges in 
place. 

CONVERTmLE VEHICLE AND ROCKER. -
CHABLES W. WEDDELL and JAMES K. WATER', 
Thurmont, Md. In this invention a novel device is 
provided whereby a child's wagon is adapted to be 
converted into a rocking chair. The front axle of the 
wagon is designed to be swung by tile occupant of the 
vchicle. The vehicle· hody is provided with a removable 
bottom. below which another hottom is located 
having two spaced elonguted apertures near its forward 
end . A weW'-plate on the body is adapted to receiv e 
the threaded hody of a screw-bolt. A wear-plate 
is also secnred on the front axle in loose contact 
with the upper wear-plate and has a curved slot through 
which the screw-bolt passes. This slot has a length 
adapting the two wear-plates to be slidable one on the 
other and to limit the swinging movement of the front 
axle. 

MOP.-HERBlIlAN A. WOLFF, New Haven, Conn. 
The purpooe of this invention is to provide a mop 
which shall not scrateh polished surfaces and which 
shall have its mopping material so arranged as to act 
like the bristies of a brush. The mop has a body­
plate provided with a ttarginal flange and slots in ilB 
surface within the flange. Strips of absorbent material 
are passed downwardly through adjacent slots, crossing 
the weba between the slots. The end strips are carried 
npward over the ends and side portions of the flange of 
the body plate adjacent to the ends. A damping plate 
having ronghened ends is fit ted to the slotted portion of 
the body-plate. Fastening devices secnre the clamping 
plates and body together. A handie Is IltW into a 
socket of the clamping plate. 

PESSARY.-ANNA . M. LoNGSHORE-POTTS, London, 
England. With the neck of the cup of this pessary, 
having Its end screw-threaded and provided with a 
bore square in cross-section, is connected a stem hav­
ing a square head fitting in the bore of the neck and 
provided with a reduced extension beyond the head. A 
spring in the bore of the neck has one end secured to 
the extension of the stem. A screw·cap is fastened on 
the end of the fleck and through it the stem loosely 
slides. 

THATCH - ROOFING. - CHABLES N. BUSHNELL. 
Oquawka, Ill. The purpose or this invention is to pro­
vide a cheap form of thateh-rooflng which is made 
complete and furnished in rolls and only reqnires to 
Ix> laid on the rafters and then attached. The porta­
ble thatch-roofing consists of wisps of straw or like 
material fastened together by wires transversely to the 
length of the wisps. 'l'he body part of the wisps is 
arranged two-ply or with one wisp in one layer op­
posite the space between two wisps of the other layer. 
The bntt ends of the wispa are arranged in overlapping 
shingle-like layers. 

POST-OFFICE BOX CABINET.-JAcOB C. KEITH, 
Ellwood City, Pa. This invention is an Improvement 
in post-office-box cabinets, aud seeks to provide a 
simple and novel construction by which the box 
doors may be opened from a keyboard under the 
control of an official or may be opened by a proper 
manipnlation of the lock by the holder of the box, the 
purpose being to put the box nnder the control of the 
person who rents it and yet permit the box to be easily 
opened for snch a person, should he not have the key of 
the lock or should he have forgot ten the combination, if 
combination locks are used. The invention conSISts, in 
connection with a box-door, of means by which the 
holder of the box may release the bolt of the door, ta­
gether with catches for engagement by the bolt, and a 
keyboard and means operated therefrom for freeing the 
cat.ch and bolts from engagement. 

NOTE.-Copies of any of these patents will be furn­
ished by Munn & Co. for \0 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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The charge I'" insertion _ tMo head is One Dollar a 
line for each "nsertion : about .wht words to a I ..... 
Adverti<lements must 1M received at publication o.1/iCt 
as early as Thursooll mornill1.9 to appear WI the folWw­
ing 'week's issue. 

Marine Iron Works. Chlc8.Ilo. Catalogue free. 
For mining engines. J. 8. Mundy. Newark, N. J 
•• U. S." Metal Polish. IndiaJul.poLis. Samples free. 
Gasoline Brazing ��orge. Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co . . ChaJ{l"in �·alls,O. 
We buy patents on speCialties, or manufacture on 

royalty. V. P.  Van Horne & Co. Dayton. Ohio. 
GasoJine Engines and I .. aunches. Free catalogue. 

Geo. H. Gere Y. and L. Works, Grand Rapids. Mich. 
FERRACUTE Machine Co., Bridgeton. N. J. FnlJ 

hue of Presses, Dies and other Sheet Metal Machinery. 
Improved Bicycle MaChinery ot every description. 

'l'he Garvin Machine Co., Spring and Varick Sts., N. Y. 
'I'he celebrated " Hornsby-Akroyd " Patent Safety 011 

Engine is built by the De La Vergne RefrigeratinJr Ma· 
chine Company. Foot of East l38th Street, New York. 

The best book for electnClans and beginners in elec­
tricity is • •  Experimental Science." by Geo. M. Hopkins. 
By mail. , •. Munn & Co . •  publishers. 361 Broadway , N. Y. 

IY" Send for new and complete catalogue of Sclentillc 
and other Books for sale by Munn & Co . •  361 Broadway, 
New York. JlTee on application. 

HINTS '1'0 CORRESPONDENTS. 

Name" and A dd ress mnst accompanv aIl lettefi 
or no attention will be paid thereto. Tills is for ow 
information and not for publication. 

R e ferences to former articles or answers shonld 
give date of paper and page or nnmber of question. 

Inquit'leli not answered ill reasonable time shonld 
'be repeated : correspondents will bear in mind that 80me answers require not a little research, and. 
though we endeavor to reply to ail either by lette; 
or in this department. each mnst take his tnrn . 

RUfueo� ���:::�s
t
oJmr

c�n�:e:��t�O!d=C:� 
honses mannfactnrine: or carrying the same. 

Special 'Vrltte n  I n formadon on matters of personal rather than general interest cannot be 
expected without remuneration. 

Scienti fi c  A.merlcan Suppl eme nt. referred 
to may be had at the office. !'nee 10 cents each. 

Books referred to promptly snpplied on receipt of price. 
l1Il:,�� "o�e{!t!l'.:d�nmination shonld be distinctly 

(7463) W. V. asks : 1. Can the same 
length of spark be obtained in the induction coil of Sup­
PLEJlENT, No. 160. by nsing No. 80 or 81 sine:le cotton 
covered wire instead ur No. 86 ?  If not, what len';h will 
they give Y A. No. If wonnd equally close, the spark 
will be about one quarter as long with No. 30 as with No. 
86 wire. 2. What size will the tinfoil in the condenser 
be ?  A. The size of the condenser is det.ermined by the 
primary current and wonld not be changed whatever 
changes were made in the secondary winding. Cut 
the sheets of tinfoil to go into the box at baRe of coil. 
The proper surface of tinfoil is .0 square feet. 3. Do 
you have a SUPPLElIENT that tells you how to make a 
folding camera, size 4X5 or 5x7 Y What number is the 
SUPPLElIENT ? A. For folding camera, see SUPPLE ' 
• ENT, No. 1021. For mode of making bellow8, see Sup­

PLEJlENT, No. 625. Oth�r articles may be found in Sup­
PLEJlENTS. No. 806 and 1064, price 10 centa each by mail. 

(7464) S. E. writes : Please send me a 
SUPPLEJlENT containing an article on the prevention of 
creeping salts in a salammoniac battery. A. We do not 
know any t!eparate article on the checking of creeping of 
salta in battery jars. It is done by the following method: 
Take paraillne WRlC, 2 parts; vaseline, 1 part. Melt to­
gether. Clean and dry the eells. Dip the neck of the 
cell abont an inch Into the melted solution. By dipping 
obliquely and rolling the jar aronnd, it will be coated on 
the inside as well as on the outaide. Over this surface 
the salta will not creep. 

(7465) W. G. R. asks : Have you any 
book or books givine: a fnll explanation of differential 
arc light system Y A. A valuable series of papers on the 
arc light appeared in the SCIENTIFIC AlIERlCAN SUPPLE­
.ENT, Nos. 1047-1052, also one on driving powers, equal­
izers, etc., in SUPPLEJlENT. Nos. 6!J.l, 695, 696, price ten 
centa each by mail. 

TO INVENTORS, 
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n
:�ci"J:� �f����:t!�� r:��':.?�tf'M�ftt;d eSr!l,:ba�a all fOreign countries may be had on application, and per­BODS contemplating the securing of patents. either at 

home or abroad, are invited to write to this office for 
prices, which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO . •  omce SmFlNTIFIC AMERICAN, 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Oranted 
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LSee note at end of list abont copies of these patents. ] 
Air brake. M. Corrington. . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.708 
AIr brake. F. L. Guillemet . . . . . . . . . . . . . . . . . . . . . . . .  006.712 
Air compressor. hydraulic, Noack & Gr08s��732, 

606,733 
Alarm. See Burglar alarm. Low water alarm. 
Animal dipping tank. E. A. Steen . . . . . . . . . . . . . . . . . . 
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ORDINARY RATES. 

In8ide Pa8'e, each insertion. • 7':J cent8 a line 
Back Pa8'e. each In8ertlon, • •  81.00 a line 

IY" For some classes of Advertisements. Special and 
HilJhtr rates art required. 

Tbe above are charges per agate line-about eillht 
words per line. This notice shows the wldtb of the iine. 
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morning to appear in the followiIlJl week?'s isone. 

BEND FOR CATALOG UES­
A-Wood-working Machinery. 
B-Lathes. etc. 

SElmCA PALLS IIPG. COl'tlPAn. 
695 Water St., Seneca Falls. N. Y. 

AMERICAN PATENTS. - AN lNTER-
eRUng and valuable table showing the nnmber of patents 
r..�t��etg�l��e�ot':.se s��Jli:!rn�Pg��b�h Jfe����� 
:no l894. Contained In SClENTI1rro AMERICAN SUP­
PLEMENT. No. 1 0 02. Price 10 cents. To be had at 
this omce and frow all newsdealers. 

. P C W E R  & F O O T  I S H A P [ R S . P L A N � R S  D R I L LS 
L. AT H E  S.  �t.f��tt[pr,��P 2�TT,!LIJ�ul���r 
SEBASTIAN L AT H �  CO.  120 C U LVERT ST. C I N C I NNAT I .  O .  

MAC H I N E  D ES I C N ,  
Mach. Drawing, Mech. and Electrical Engineering, 

Taught at Your Home for $2 :�
r
nth . 

���J'gz;�!OJn���!����t!�'h't %�:e. and 

17" Wtitt for fru S. A. Circular. 
T H E  U N ITED CORRESPONDENCE SCHOOLS, 

F. W. Ewald, Gen. Mgr. 1 64· 1 68 Fifth Ave., N. Y. 

fA" � �  ���t�!o�!!!t�!! I � le88 It Inc1ndes the famous 

STI L LSO N W R E N C H  
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are drop-forged. Once tried, It Is always nsed. ft bas 
many imitations but no equai.. See explanatory cuts. Price list on '!pplication to 
WALWORTH MFG.  CO. ,  20 O l iver Street, 80ston, Mass. 

ROU N D  O R  BASE 

-AND-

CUTTI NG·OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas. and Steam Fit-

��; ��l':;r�I��f;i��. 
..... versallll acknowledged to be 
THE BEST. IY"Sendlor catolof/. 

TH E  ARMSTRONG MFG.  CO. 
Brld8'eport, Conn. 

TRANSITS AND LEVELING INSTRUMJIlNTS. 

ADJ �:'�BLE B E N C H  L EV E L  

IiiiiIIIIIIiiir �f=:d 
Size 4 in. to 18 in. Price 12.00 to IS. For !look on the level 

C. F. RICHAR DSON '" SON ,  
P .  u .  Box 977', ATH U L, MA SS., U. S. A .  

The MIDGET 
Smallest Generator Out. 

Weighs 39( lbs. Will llgbt onr 
�l'[;d�' J�.rer, �I::t. t;.e�oto�� 
current from battery or Model 
d
�t'::�i �8Cwatts, Voltage 4 or 

6 88 desired. 
ELECTRICAL APPARATU S  COMPANY, E lbridge, N. Y .  

SU B-PRESS P U N C H E S  AN D D I E S  
We make to order to drawings or mod-
:ltJ!'���i:�vI c':.'fn���:r."lf�" :��'lt requiring accnracy and IInlsb. Sub­
Press Dies for the parts of watchest :;:'��IC;;.:;�o�:�r:ial�nd $:":a���� 
stock dl1rerent sizes of �Ub-Press Bases 
and Stands. Send for Descriptive Circ'r. 

THE PRATT '" WH ITNEY CO. 
Hartford, Conn., U.  S.  A. 

Basket, A. Bigfjls, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606,7U8 
Beam cOllstruction for buildinjl's. G. B. Waite . . . .  606.6!Jti 
Bed bottom. spring, Peugh & �·razee . . . . . . . . . . . . . . .  606.683 
�:���I:: �: ¥: :w.
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Bicycle. J. E. W ilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Bicycle lock, Doh m & Schlundt . . . . . . . . . . . . . . . . . . . . . 
Bicycle lu"gage carrier. 1<'. M. Ulford . . . . . . . . . . . . . . . 606.796 
Bicycle saddle. W. J. Best . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.818 

�:���:: :�SI: ��S'r.PC.JA�F�:�i�: : : : : : : : : : : : : : : : : : :  �;m 
Binding. brush skirt. A. S. Wait"felder . . . . . . . . . . . .  006.983 
Board. See Ironing board. 
Boiler . .  See Marine boiler. 
Boiler cleaner and filter. W. Dougherty . . . . . . . . . . . .  007,06' 

�ggtj���e:li.l%��:t':.�'.�: .�.����:: : : : : : : : : : : : : : : : : : :::i:1IJ� Bottle. J. T. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.665 
Bottie. non-rellllable. Dollein & Billing . . . . .  . .  . . . .  006.758 

�gm:s:v::��rin�e���
n
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606.757 

et al . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . .  . . . . . . . . . . . .  006.736 Box. See Cake box. Fnse box. Match box. Pa· 
Bo,1'�����;'r,

SJ���'k�':!'s . . . . . . . . . . . . . . . . . . . . . . . . . .  606.918 
Box forming machine, H. Stewart . . . . . . . . • . • . • • • . . . 606,692 
Brace. See Dental jaw brace. 
Bracket. See C u r  t a I n bracket. Tree prop bracket. 
Brake. See Air brake. Electric brake. Brake beam, L. C. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . .  006,758 Brakes, water jacket for vehicle. P. E. Doolittle . .  959 
BrUsh. T. H. Gulick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  713 
Brusb holder. G. B. Hussey. . . . . . . . . . . . . . . . . . . . . . . . . . 970 BugllY or wagon wrench, Smith & Gould . . . . . . . . . . . 945 Burglar aiarm. A. G. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Burial apparatus, Kinney & Barnard. . . . . . . . . . . . . . .  722 
Burner. See Oil burner. Vapor burner. 
Button. tack fastened. A. J. Shipley . . . . . . . . . . . . . . .  006,881 
Cabinet. kitchen bakery. W. S. Renner . . . . . . . . . . . . 006.793 
Cake box. etc .• S. F. Savldlle . . . . . . . . . . . . . . . . . . . . . . . . . 606.880 
Calorimeter or heat measuring apparatus, E. A .  

Uehling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.749 
Can. See Automatic can. li'ruit can. Tin can. Can bodies, roller machine for forming round, 

H. C. Campen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,855 Can opener. J. S. Beeman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,701 

8:� ����:�f�l::fr��'hr�M: F: 'Wiilie: : : : : : : : : : : : : :  �:= 
Car coupling, Oden & Soleman . . . . . . . . . . . . . . . . . . . . •. 006,935 Car coupling. B. F. Olmsted . . . . . . . . . . . . . . . . . . . . . . . . . .  606.9\19 Car coupling. J.  E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,688 
Car fender. O. W. Norling . . . . . . . . . . . . . . . . . . . . . . . . . . .. 606.679 

8:� ���le
pg��::!�!le.��.

s: .�'. �����������: : : :  006,965 
Car. sleeping. Bassett &< Castle . . . . . . . . . . . . . . . . . . . .  . .  
Car st ep, extension. T. Maxon . . . . . . . . . . . . . . . . . . . . . . 
Car wheel and axle gage, Smith & Brainard . . . . . . . . Carbureter. J. A. McGowan. . . . . . . . . . . . . . . . . . . . . . . . . .  ,998 
Card clothing. device for bending teeth In, E. 

Whittaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.829 
Case. See Cell case. Sample case. Show case. 
Cash rellister and recorder. B. F. Seibert . . . . . . . . .  606,788 
Cattle tie, O. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.922 
Cell csse. E. C. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.913 
Chair. See Child's chair. Sboe IItting chair. 
Child's chair. combination. C. J. Fichtl . . . . . . . . . . . .. 006.654 

8���,
e
J. �l�e:n�:,l���� .�. ������: : : : : : : : : : : . : : : :: �:� Churl!. J. J.ieblang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 006.800 

Cigar cutting and lighting machine, E. A. J ohns-
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.� Clamp. See Ball and socket joint clamp. Bicycle saddle clamp. 

Clamping and pivot supporting device. T. S. 
Heineken . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 606,866 

Cleaner. See Boiler cleaner. Sieve cleaner. To-
bacco pipe cleaner. Window cleaner. 

Clothes line reel, H. Hubner . . . . . . . . . . . . . . . . . . . . . .  �. 606,666 
Coilar. A. D. �'enwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.8.'>9 
Collar and culf, T. R. Weidemann . . . . . . . . . . . . . . . . . . . 606.817 
Collar. standin". A. D. �·enwICk . . . . . . . . . . . . . . . . . . . . .  606.96.1 Corn sbeller feeder. W. C. Rowe . . . . . . . . . . . . . . . . . . . . 606.740 
Corn stripping and husking mechanism, A .  

Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006.S:U 
C
O����l£g ��'i,�ft���u¥�r.f·C�gl�.:'�.uPling. Self-

Cultivator appliance. wheel. W. A. Douglas . . . . . . .  006.835 Cup. See Lubrication cup. 
Curfi;!�i����?ndg.O�:ti� ·1Pl:�f!��. ���. �.������: 606.761 
Currycomb, W. A. Townes . . . . . . . . . . . . . . . . . . . . . . . . . . • 006,849 
Curtain bracket. adjustable, '1'. H. Eulass . . . . . . . . . 006,962 
Cuspidor, car. Manning & Bouchet . . . . . . . . . . . . . . . . .  606.871 Cuspidor for cars, etc., C. F. Cuttingham . . . . . . . . . .  606,IU7 
Cutter. See Tobacco cutter. 
Decomposinll solid SUbstances. process of and 

De:f.8':,":�l:i'efg�n'J'Pi�;,:.'T.W.· Brow;;e: : : : : : : : : :  �:m 
Dental jaw brace, R. L. Halperin . . . . . . . . . . . . . . . . . . .  606.781 
Die stock bushing. G. P. Bard . . . . . . . . . . . . . . . . . . . . . . . 606.774 
Display cabinet. F. E. Halden . . . . . . . . . . . . . . . . . . . . . . .  606.714 
Displar stand. P. MIller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00 606,IU2 Distiihn" extracts. J. W. Lathrop . . . . . . . . . . . . . . . . . . 606.789 
Ditching machine. J. H. Clark . .  . . . . . . . . . . . . . . . . . . . . 606,987 Door hanger, J. E. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . 606.659 
Door hanger. V. M. Moore . . . . . .  . .  . . .  . .  . . . . . . . . . . . . .  006.808 
Door operating appliance. H. Bennik . . . . . . . . . . . . . .  606,640 Dust pan, J. M. Oursler. . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . 809 
Dynamo, alternating current. L. Gutmann . . . . . . . . 
Dynamo. alternatinll current. Hutin & Leblanc . . .  006, 
Edgers. sectional feed roll for gang. C. E. Buek . . . 606, 
Electric brake. H. P. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  006. 

�l:��t� t::l:�s�
r :o�����tio!· cii ��iier 'for: 'G: 606,769 
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Elevator. See Grain elevator. 
Elevator safety stop, automatic, R. T. Crane . . . . .  606.857 Engine. See Rotary steam engine. Engine speed limit. J. R. Reynolds . . . . . . . . . . . . . . . .  606,977 Engraving mach me, F'. Mink . . . . . . . . . . . . .  . . . .  . . . .  . .  €06.676 
Eraser and manicure implement. ink, R. M. Pan· coast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,937 

���r���:i.':.��in�.t: �'!:j�: : : : : : : : : : : : : : : : : : : : : : : : :  �:�� 
I:g�:�s�

u
pr:o')fu���I��rt':,

t
eM;cf,; ���g.e}�·Carter: · 606,7lIi' 

Farm gate. F. M. Lucas . . . . . . . . . . . . . . . . . . . . . . .  � •. 7:'6: :::i::;Jl 
Feed water heater for steam bOilers, J. Dickson . .  606.958 
Fence making tool, D. J. J ones . . . . . . . . . . . . . . . . . . . . . . &)6,821 
Fence post winder. wire. L. Matthews . . . . . . . . . . . . .. 606.873 
Fence, wire. L. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.872 
Fence. wire, A. B. Probasco . . . . . . . . . . . . . . . . . . . . . . . . .  606.737 
Fender. See Car fender �'Ifth wheel. M. Halfpenny . . . . . . . . . . . . . . . . . . . . . . . . . .  606,884 

�:��
e
�il;i�;:�e�d �:t�':,�iij,iinii: F: :A: 'Roiiigery: :::i:� 

Fireplace. smoke consuming, F. E. Humphreys . . . 606,667 
Fireproof construCtlon, .A. De Man . . . . . . . . . . . . . . . . . 006.988 
Flymg machine. J. T. RICe . . . . . . . . . . . . . . . . . . . . . . . . . . . 006,942 

�!��� tt:!
e
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. . . . . . .
. . . . . . . . . . . . . . . . . 006.845 

Fruit can or receptacle, J. J. Heins . . . . . . . . . . . . . . . . .  606,838 
Fruit gatherer. Pearce & Arbaugh . . . . . . . . . . . . . . . . . .  006.882 
�'ruit Ilatherer. O. M. young . . . . . . . . . . . . . . . . . . . . . . . . . 606,950 
Fruit juices . coloring and preserving. H. Muller-

Thnrgau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 006,976 
}4"urnace. See Hot air furnace. 
I���
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g:�e��Ps'!!':���il,:. �.S�: t'�.:\ton: : : : : : : : : : : : : : : :  �: 
Gas apparatus. S. Broichgans. . . . . . . . . . . . . . . . . . . . . . .. . 
Gas generator, acetylene, E.-Gossart . . . . . . . . . . . . . . . 
Gas 5{enerator. acetylene. T. E. Lewis . . . . . .  006.673, 
Gas heating and expanding device. J. C. Hender-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 606,660 Gate. See Farm gate. Stop gate. 
Gear case, Hughes & Musgrove . . . . . . . . . . . . . . . . . . . .  006.840 
Gear cutting machine, W. H. Beastow . . . . . . . . . . . . .  606.700 
Gear cutting machine, J. H. Gibson . . . . . . . . . . . . . . . .  606.837 
Generator. See Gas J;tenerator. Glass. composition of matter for manufacturing. 

C. G. Van Fleet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007,003 
Gold from waste solutions of chlorination works. . recovery of. J. W. Pack . . . . . . . . . . . . . . . . . . . . . . . . . .  606.810 Grain elevator. pneumatic, J. Brogan . . . . . . . . . . . . .  tDl,885 
Graphophone tablets. manufacture of. T. H. Mac-

donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,725 
Grass or similar growths, Jiquid for exterminat-

Ing, W. A. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.1U4 
Gun safety device. bolt. T. C. Johnson . . . . . . . . . . . . . 606.972 Hair tonic. H. Koorie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.72:l 

}I:!fdi��
k J�:�:'c�:!�i��'k Hp:a&a��ie: ' �;ooi 006.728 

bandle. 
Hanger. See door hanger. Picture hanger. Hanger. M. O. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.941 
Hat fastener, W. A. Callanan . . . . . . . . . . . . . . . . . . . . . . .. 606.7ll1l 

U::re��V���§jdct��),
t
:..:i.;r: 'F'eed' water 'beater: 606.982 

Heater. J. Demarest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11l6.1U9 
Heatinll and ventilating system, T. Hennessy . . . .  006.717 HeatlnJr or cooJinJ( apparatus , J. C. Henderson . . .  006.661 
Heel and sole protectors for boots or shoes. ma-

· chin" for settinl', I. F'. Peck . . . . . . . . . . . . . . . . . . . . .  007,001 
Hinge, detachable, A. S. Held . . . . . . . . . . . . . . . . . . . . . . . 006,925 
Hinge. gate. O. H. Peed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.896 
Horse check and hitch In" device, D. M. Forsyth .. 006,836 
Horseshoe and removable calk therefor, J. Mc-

Donough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 006,876 

(Cont(nma on pa(/e M) 
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'IP1lllaml' 80a1' IOld It"r}wh,rl, hut ,'n' hI tlUIll if 
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Willi ••• ' Sllaving Stick, 25 eta. 
Genuine V.nkee Sh.ving Soap. 10 eta. 
Luxury Shaving T.blet, 25 eta. 
Swiss Violet SlNtving CreaM. 50 eta. 
Jersey Crea. (Toilet) Soap. 15 eta. 

Willie •• ' SlNtvIIlG Soap (Barbers'). 6 Round Cakeo, 
1 1l.l.o4QC. Exquisite afso (or toilet. Trial cake forac. s� 
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THE 

Scientific American 
ARMY AND 

COAST DEFENCE 
SUPPLEMENT. 

l()'INCH GUN ON DISAPPEARING GUN CARRIAGE. 

OUNS, ARMOR AND FORTI­
FICATIONS. 

In response to numerous requests for detailed in­
formation regarding our Coast Defences. we have 
just published a special edition of the SCIENTIFIC 

AMERICAN SUPPLEMENT under the above title as 
complementary to our recent U Navy " issue. It is 
similar in size, quality and general make-up to the 
Navy Supplement. and in it will be found the most 
imporlant facts regarding

·
our system of coast de­

fence and the varied character of the " war mate­
rial " upon which it depends. 

Among the subjects treated are the fol l owing : 

8, 1 0, 1 2  and 1 3  i nch g u ns • 

Disappearing · g u n  carriages as used In coast de· 
fences. 

Rapid·fire g u ns, various types. 
Mach ine g u ns, such as Hotchklas. Gatl ing,  Colt 

Maxim,  
• 

Armor ; method of manufacture,  tests, etc. 
Projectiles. powders and g u ncotton ; process of 

manufactu re. 
Range fi nders, submarine m i nes, etc. 
Tables of size, power, penetration, etc., of the 

various gu ns. 
Mortars, dynamite g u ns, submarine m i nes, small 

arms. 
Diagrams showi ng filght of modern projectiles and 

pe netrating power. 
Mountain g u ns and method of transportation by 

m u l e  pacl(. 

This issue opens with a brief discussion of the ex­
act and proper scope of a system of coast defence, in 
which it is shown that both army and navy are inti­
mately associated in its plann ing and execution. 

The descriptive matter commences with an ac­
count of the I2-inch coast defence guns and the 
methods of their construction. mounting and opera­
tion. Then in their order follow a series of chap­
ters on heavy rapid-fire guns, light rapid-fire guns 
and machine guns, in which the leading types of 
each class are fully illustrated and described. The 
development of armor is doo;cribed from the early 
wrought iron plate down to the re-forged face-hard­
ened Harvey plate of to-dav. Under the head of 
powders is an article on the manufacture of gun­
cotton, and following this is a brief account of the 
much-talked-of smokeless powders. Dynamite guns 
are illustrated in several handsome cuts. 

There is a very full chapter on the subject of har­
bor defence. including diagrams of the various sys­
tems of range-finders and the modern methods of 
defence by mortar-fire, submarine mines and diri­
gihle torpedoes. Under the last head. the White­
head, Howell. and Sims-Edison types of torpedo are 
shown in a series of cuts which will be entirely new 
to the public. A chapter on the small arms carried 
by the army. navy and volunteers is followed by 
tables of statistics of the guns in use in our own ser­
vice and those of leading foreign powers. 

The illustrations number over 100 and include a 
ma8'niftcent double paa-e 8npplement of onr 
lal'8'e8t battle8hip, the " Iowa." 

The colored cover shows an illustration of a large 
coast defence gun in action. 

PRICE, By MAIL ,  25 CENTS. 
MUNN & CO., Publishers, 

36J Broadway, New York City. 

© 1898 SCIENTIFIC AMERICAN, INC.



EDUCATION Thou."nda haft 
been helped to 
��\!:. P:6r�:t 

�:�:�a:e�:! BY MAIL 

$2 A MONTH l" )'B for a College Educatiou at Home. 
45,000 Studenta and Graduates. • 

elre .. I .... FREE. State .abJect )'oa .. f.h to .tad)'. 
THE I NTERNATIONAL CORRESPONDENCE SCHOOLS Box942, Scranton,  Pa. 

The Best Place to Study Engineering IS PITT� B U R C H .  
���� W��f:�'B':��:'fl t�N�':,�����::fa.l{�partment 

W. J. HOLLAND. LL.b., Chancer;or. Pittsburgh, Pa. 

aiYBI Gota DIeageI 
THE M OST PERFECT YET INVENTED. 

:'��:'1 ��d:, ���� '!:}dtu"tta If:!d�:�t�l�:l.�� yard. Adapted to all situation.. Contract to erect and start 'n .ucce •• ful operation. 
RISDON IRON WORKS,  Dr Send 

200 Beale St.,  San Francisco. Cal. for 

BUILDERS OF Pamphlet 
M i n i ng and Marine Mach inery, I rrigation and 

Water Works Plants, Boi lers and E n g i nes. 

HIGH GRADE W�R��G MACHINERY t Single Machines or Com­
plete Equipments for 

Any Class of Work. 
Your CorrespondelWe is Solicited. 

lIT lIlustrated Matter and Price. on application. 
c- J .  A. FAY Ie. CO. 

1 0-30 J o h n  St., CINCINNATI, O H I O  

P U R I FY YOU R  OR IN  I N a  WATER PUre water is as necessary as pore food or pure air. Impure water Is the direct cause of many deadly diseases. The foulest water is m��rs��: blal��a�sS't��e Filter. It thoroughly removes all dirt. germs, vegetable snd animal mat-
�ror��J°le':,.;:se t&:S:ate�dp���! v:.��= �� "J,':!::. B:;, Send for 

N. A. WATSON, Mannfactnrer, 

DRILI:lNG MACHINEQ 
MANUfAC TURED BV 

WILLIAMS BROTHERS. 
ITHACA. N.V. 

OR ON S I LLS, FOR 
SHALLOW WUL5, WaH 

OR HORSE POWER 
rOR 

TH ERE IS NO MYSTERY 
In Nature's method of distilling 
::::;;pleS�ti'u�f:i:\�fl.� �T�:�s� We bave brought It to earth by our New Process Di8ti.llation. 
THE RALSTON STILL 
furnl.hes water as pure as Na­ture can "ive It. And It does even better, because its system or' reaer9.tion is mechanically perfect. The air is Sterilized and Purified, and the Oust and Poi8onou8 Gases are R.emoved.. Our be.t Still I. only $10.00. 
1'!lr';:;'�C�t11f =�"tt,ng """t promptl1l upon. appl(cart::i. 
Batley Mf&'. Co., 34 Malden Lane, New York. 

A B U N C H  O F  K EYS� 

N E W B I N OC U LAR.  
(The TriMer.) 

�m,:��i\'l.�g'i":e'\�est?tf.�I� glMs. Send for CircuiaTB. Q U E EN '" CO. Optical and ScieJnUJIc Inst ...... _t Wor1Cs, 
1 0 1 0  Chest nut Street, 

PHILADELPHIA, P A. 

Hot air furnace. H. L. Wlnlrert . . . . . . . . . . . . . . . . . . . . .  0.75/1 Incandescent lightlnlr substance. W. Mahler . . . . . . 606,7l!6 Incandescent mantles, thread foundation fOf, H .  Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.719 Indexlnll machine. A. H. Alexander. . . . . . . . . . . . . . .. 853 Indicator lock, W. Scharnweber. . .  . : . . . . . . . . . . . . . .  741 

f����t��I� A�\tlfo�Ch·.·.·.·.·.·.·.· ....................................... '. :: Insulator. B. Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Iron. See Sad iron. Ironlnll board. T. H. Kinsman . . . . . . . . . . . . . . . . . . . . . .  606.788 Jack. See Bootjack. Jar. See Preserve jar. Key actuated equalizing bar. C. Sears . . . .  , . . . . . . . . .  · 606,814 Keyhole guard, .'. E. Olmstead . . . . . . . . . . . . . . . . . . . . . . 606.734 Kitchen table and ironing board. combination. C. Lam b. . .  . .  . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 606.928 Kite. J. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,900 Knitting machine, R. W. Scott . . . . . . . . . . . . . . . . . . . . .  607.00l Labelinll machine. bottle. F. C. H. Strasburger . . .. 606.745 Lamp. acetylene gas generating • • '. Rhlnd . . . . . . . .  606.88( Lamp, bicycle, W. IJeuckert . . . . . . . . . . . . . . . . . . . . . . . . .  606.tn4 

��:�J' r�il:�,hj.a�, tfey�:U�����: : : : : : : : :  : : : : :  : : : : : : :  =:� Lands, raising levels of low. P. Poiney . . . . . . . . . . . . . 606.980 Lathe centering tool. R. C. WreJl'e. . . . . . . .  . . . . . . . . .  606,985 

tr:���ft�::r���fe';"."���.011h�i.�. �����: '::::::.:: �� Lmk detachable. A. Mehl . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  606.997 Lithographic plates. producUon of. L. Five . . . . . . .. 606.709 Loadinll or unloading machine. G. H. Hulett . . . . . . 606.720 Lock. See Bicycle lock. Indicator lock. Lock. H. Vincent. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.b8.1 Log dumper. W. F. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.888 Low water alarm and safety valve, W. L. Bone . . .  606.8.'l2 Lubrication cup, compression. W. K. Ricbart . . . . 006.897 Manhole and cover therefor. H. L. WIl.on . . . . . . . . 606.949 Marine boiler, W. T. Sylven . . . . . . . . . . . . . . . . . . . . . . . . .  006.847 Match box. G. W. Housel. . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.S39 Match making machine. A. Kelley . . . . . . . . . . . . . . . . .. 606,994 Match safe. sinJl'le delivery. J. Vail . . . . . . . . . . . . . . . . • 606,750 llatches, manufacture of wooden. Debize & Chas-sei�ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.648 .Measure and funnel combined, G. A. Keene . . . . . . • 606,927 lleasuriug- device. ('. McGlade . . . . . . . . . . . . . . . . . . . • .  606.9i7 Meter. See Electric rueter. l\loulding machine, G. }I�lickinger . . . . . . . . . . . . . . . . . . .  006,779 )lotor, H. W. E. Hor.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,928 Mowing machine bunching attachment, Tandy & Rader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.902 Mu.ic book hulder. C. D. Hale . . . . . . . . . . . . . . . . . . . .  fiOO.!r.!4 Musical instrument device, stringed, W. S. Reed. 606,813 Napping ma.chine, :K McCreary . . . . . . . . . . . . . . . . . . . . .  t))),731 Nickel from nickel carbonyl. process of and appa-ratus. for obtaining, L. Mond . . . . . . . . . . . . . . . . . . .  006,843 Nut tapping machine. J. A. Costello . . . . . . . . . . . . . . .  606.64.'> Oil box cellar and dust guard, Scrogln & Womels-dorff. . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  606.688 011 burner. J. John.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.784 Oil refining apparatus. J. C. Henderson . . . . . . . . . . . 606,':"83 Ore feeder. U. S. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.971 Ores, apparatus for treating auriferous or other. Jame. & Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.670 OrJZan transposing action, E. B. Thorin . . . . . . . . . . . . 006,i48 Package handle. A. W. Ottignon . . . . . . . . . . . . . . . . . . . .  606,936 Packina-, metallic, J. Badeker . . . . . . . . . . . . . . . . . . . . . . 006.638 Packinll. pipe joint. J. C. Henderson . . . . . . . . . . . . . . . 606.662 Paint and varnish from surfaces, device for clean-inll. B . •  '. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.007 
�:�·hi;31�'W: llt,nTubbS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,904 

�:C:�'���'.' :�k����ro�7t� �.�����.�I. �'. � : .�������� �:� Paper box making machine. P. A. Cartier . . . . . . . . .  006.!l16 Paper feeding machine, Miehie & Mansfield . . . . . .  606,975 Pendulum, compensating, E. K. Adams . . . . . . . . . . . 606.753 Penholder, S. Krau .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.841 Phenyl ethers, obtaining hydroxylized, L. l.e-derer. : . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  606,930 PhotographiC 111m holder. C. M. Mall . . . . . . . . . . . . . . . 606,727 Picture frame hanger, J. B. Turner . . . . . . . . . . . . . . . . . 606.816 Picture han'!er. A. FOsJlate . . . . . . . . . . . . . . . . . . . . . . . . . .  606.710 Pipe compressing machine, corrugated, W. A .  Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.786 Pipe coupling, Morrison & Hansen. . . . . . . . . . . . . . . .  606.6'j'7 Pipe elbow bendinl' machme. W. A. Kemp . . . . . . . .  606.785 Plaiting machine, E. �'. Donne . . . . . . . . . . . . . . . . . . . . . . 606.651 

�1���eJ: ��r:f8er. �.������::::::::::::: . :::::::::::.: �l:?� Pneumatic tool . D. DrawbauJlh . . . . . . . . . . . . . .  t . . . . .  .. Poisons. electriC extraction of. J. B. Campbell . . .  . Pollee patrol system. O. W. Hart . . . . . . . . . . . . . . . . .  . .  Preserve jar and cover therefor. A .  Legrand . . . . . . Press. W. A. Traver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Printing press, L. M. Rouse. . . . . . .  . . . . . . . . . . . . . . . . .  ,878 Printing press. color, S. Klotz . . . . . . . . . . . . . . . . . . . . . . 606.891 Propeller. Carter & Buhles . . . . . . . . . . . . . . . . . . . . . . . . .  606.986 Propelling ship •• etc .• device for. C. J. D·Urban . .  606,653 Pulley. H. �'. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6IlfI.908 Pulley. grooved. C. Rocholl . . . . . . . . . . . . . . . . . . . . . . . . . . 606,794 Pump. steam. J. B. Rhode . . . . . . . . . . . . . . . . . . . . . . . . . .  606.844 Quillmg machine spindle. F. Kesselring . . . . . . . . . . . .  606.890 Quilting frame. E. H. Butler . . . . . . . . . . . . . . . . . . . . . . . .  606.91� Radiator, electric • •  '. W. Quidas . . . . . . . . . . . . . . . . . . . .  606.792 Ralls over joint sleepers, device for regulating po-.ition of height of. A. Wambsllanss . . . . . . . . . . . .  606,697 Railway contact device, electric, Terry & Davis . .  606,825 Railway current collecting apparatus, electric, Terry & Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.826 Railway, electnc, J. C. Henry. 
606.663. 606.88(. 606.990. 606.991 Railway line sBfety apparatus, J. M. Lalfas . . . . . . . . 606.672 Railway overhead conscruction, electric, Terry & Davi • . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.827 Railway permanent way. P. Hevner . . . . . . . . . . . . . . . . 606,968 Railway .wltch. W. McCalfery . . . . . . . . . . . . . . . . . . . . . .  606.730 Railway tie plate surfacer and gage. H. Ware . . . .  606.851 Railway traveling contact device, electriC, G. We.tinllhouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.928 Ram. hydraulic. G. H. Harris . . . . . . . . . . . . . . . . . . . . . . . .  606,715 Reel. See Clothes line reel. Regi.ter. See Cash register Rheostat. H. B. Cutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606,646 Rice hulling and polishlnll machine, H. A. Bar-nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . .  606,909 Road scarifying and breaking apparatus. R. Bom· ford et al. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.841 Roller. See Land roller. Rotary steam engine. M. V. B. Howe . . . . . . . . . . . . . . . 606,969 Rule . •  kirt cutting. M. C. Collins . . . . . . . . . . . . . . . . . . . . 606,706 gad Iron. W. G. Boughton . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.642 Sample ca.e. folding. C. H. Mersereau . . . . . . 606.sg:�. 606.894 Sash fastener. W. V. Walsh . . . . . . . . . . . . . . . . . . . . . . . . .  606.948 Scaffold .upport. H. D. Lukens . . . . . . . . . . . . . . . . . . . .  606.76:1 ;learn feller. lap. J. S. Flnkenblner . . . . . . . . . . . . . . . . .. 607.005 Self-Iocklnll coupling or bearing, C. Dietz . . . . . . . . . . 606.778 Shirt. P. Schoen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,898 �hoe IItting chair. adjustable, N. S. Springer .. . . . . 606,691 Show ca.e. C. F. Blele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.911 gieve cleaner. shaking. J. E. Seay . . . . . . . . . . . . . . . . . . 606.742 Sign. W. Goessling .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiOO.923 Sizing compo.itlon. C. A. Adde .. . . . . . . . . . . . . . . . . . . . .  606.951 

���� g�'h�
e
ff.0.f: �"�iI��y��: : : · : : : : :  : : : : : : : : : : : : : :  : : :  =:� Sleigh and boat. combined. L. Weber . . . . . . . . . . . . . . 606.905 Soap cake. L. S. Samuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.879 Spark arre.ter. J. R. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  606.637 Spark conductor. C. Sieister . . . . . . . . . . . . . . . . . . . . . . . . .  606.770 Spectacle or eyeglass attachment, G. Thomas . . . . 606.747 Speed measurer. D. L. Ro.e. _ . . . . . . . . . . . . . . . . . . . . . . .  606,767 Spmdle. See Quilling machine .plndle. Spinning rings. method of and apparatus for tru-Ing. F. M. Marcy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.675 ,"praying device. J. H. Pottenger . . . . . . . . . . . . . . . . . . .  606.811 Spring wheel. M. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606,934 Stamp afflxer, �'. Quednow . . . . . . . . . . . . . . . . . . . . . . . . . .  606,791 

��:��o.c���cD�l'fe�l. s::n!hlbitlng pictures. de-vice for obtaining. C. F. Jenkin .. . . . . . . . . . . . . . . .  606,993 Sterilizers. pressure regulator for liquid. A. L. Rockstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,738 Stoker. mechanical. F. A. Stevens . . . . . . . . . . . . . . . . . 606.815 Stone cleaning composition. J. W. Finerty . . . . . . . .  606.759 Stop gate, E. L. �'ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 606.920 
Storalle or secondary battery. R. Ashley (re· 
Sto�,:.u1l�r;.eii ',,; M'cCiiire: : : : :  . : : : : : : :  : : . : : : : : : :  : :  : : :  sM:m Stove. cooking. O. W. Snyder . . . . . . . . . . . . . . . . . . . . . . .  606,846 Stovepipe attachment. J. A. Hanger . . . . . . . . . . . . . . . 606.967 Stufflnll box. E. Arm.trong . . . . . . . . . . . . . . . . . . . . . . . . . .  606.751 Su.penders. E. N. Scolleld . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.899 Switch. See Electric light switch. Electric snap 
SWit:�t��d sr:r:r ���:nis:!����h:l:��:: Jr .. . . 006,801 Table. See Extension table. Folding table. Kitchen table. Tablet and note book . ..  rltlnll. E. W. Hill . . . . . . . . .  606.718 Tank. See Animal dipping tank. Target, G. D. Mallini et aJ . . . . . . . . . . . . . . . . . . . . . . . . . . .  606.607 Telegraphic paper punching machine, G. M. GIb-son.. . . . . . . . . . . . . . . . . .  . .  . . . . . .  . . . . . .  . . . . . . . . . . . . . . . .  606.658 Telephone exchange. F. A. Lundquist . . . . . . . . . . . . .  606.764 

f�l�m�rc s�r;�:lis�in�a��dfo�· 'preveiiiliiii 'diS: 606.803 turbances In. Biathy & De Kando . • . . . . . . . . . . . .  606.912 Telephonic tran.mltter. T. F. Ahern . . . . . . . . . . . . . . . 606.852 Tenterlng machme. C. J. Good . . . . . . . . . . . . . . . . . . . . . .  606.780 1'hlll coupling. La Poer & Walker . . . . . . . . . . . . . . . . . .  ·606,973 Thrashing machine, L. D. Parmley . . . . . . . . . . . . . . . .  606.881 Tie. See Cattle tie. 1'in can. round. H. C. Campen . . . . . . . . . . . . . . . . . . . . .  606.856 Tire armor, pneumatic. Faas & Gray . . . . . . . . . . . . . . .  607.006 
fl�:. cgri:�iJ'a�r���V.cp�i����eii.iiei: : : : : : : : : : : :  1Ifi.:� Tire. pneumatic. L. J. Phelps . . . . . . . . . . . . . . . . . . . . . . . 606.'1lJO 

(ConUnued on page 47) 
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National Tube Works Co. 
McKE E S PO R T ,  PA., U .  S. A. 

THE Largest M akers o f  A l l  Sizes a n d  K i n d s  o f  S pecial WROUOHT 

MILD STEEL AND BEST WROUOHT IRON TUBULAR OOODS IN THE 

WORLD ; co ntrol the M an ufacture of W ro u ght T u b u lar Goods M ade 

of a H igh Class of M i ld Steel, FROM THE ORE to the FINISHED PRODUCT, 

and u n q u al ifiedly recom mend NATIONAL PIPE FOR ALL USES as 

Bette r than any oth er Pipe made. 

f.- - - - ; ITH THE EUREK� P R O POSALS.  fl ....•.•. ' .• � RO ... T.EC. �OtJ.R . .  E. p.1 '{ W FIRE EXTINGUISHER, , - .... \ PR.OP THf. o N LY f- -rKAT CAN BE 
- (� . ' . ' MA(.r\ I I\UC([SSfULLY 

' " � , - � . ... . . . . HANDLLD BY ANY BODY! ! . / ::' _ �,�. , WHEN ONU C.HARGED, IT I S  

GOVERNMENT OF WESTERN AU5TRALIA.­Coulgardie Water Supply.-Rlveted Steel Pipes. The Government of Western Australia Is prepar�d to I receive tenuers for the supply and delivery In Western 
I Australia, of about 246 miles of Riveted Steel Pipe. of about 31 incbes Internal diameter. Form of tender. with I '. . - ! . ' .  ALWAYS READY rOR U �E .  l. ' " THE H.H . CHARLE.S CO. i �ri�:i���tm�Pt��'61�f:��ld ,fy,:�����sa °leecg�t�1�� Humeas, in kUTope at the o&ce of the Agent-General lor We.tern Au.tralia, 15 Victoria 8treeh We.tmlnster. London. S. W.j in America at the Omce of MeS8l'H. Seward. Guthrie & Steele, 4b Wall Street New York. and in Western AU8tralia, at the Office or the Honor-

!ih.. 1 1 6  5 0 . 6 T H .  ST R .  QUINCY. ILL . 

A.w. I'ABEB 
Mannfactory Established 1 761. 

LEAD PENCILS. ()OLORtr.D PENCILS, SLATE PENCI LS. WRITING SLATES. STEEL PENS. GOLD PENS. INKS, PENf'IL CASES IN SIL\'ER AND IN GOLD. STA'!'IONERS' RUBBER GOODS, RULERS. COLORS AND AR'I'ISTS' MATERIALS. 
78 Reade Street , New York, N. Y. 

Mannfactory Established 1761. 

BICYCLE Mending of Single Tube Tlres.-A practical article illus­tratlnll the method of Insertlnll f,atcbes and plulls with 
���r�::����'e�su:�r:::tg'ari��. r�R?:�t���J»��Jl��� talned In SUPPLEMENT 1 1  U�. Price 10 cent.. For sale by MUDD & Co. and all newOOealers. 

!p�!��t����! c!�e, ������o $25. 'Am. We are the largeBt mak-"; "  :{ era Rnd Jobbers of High - � Grade Bicycle Parts tn tbe U.S. We supply 
_ the largest fo.ctorles. 

mand for our parts we will . �. 
'1'0 mUKe a unive1'8al de-

� r-' � BeH ODe complete set In L������:..:-��-.r���J each town at our whole-, - sale prices to factories 
and build you 8 latest '98 model ln Q days, :t uet as you 
wan t It ; over 60 options ' YOIt get a $50 wheel for $25 ; no delay : send for full partlcuhtn. ROBT. H. INGERSOLL 
& BRO. Dept. No. 1" 168 Washlngton St., N.Y. City. 

� uf  
i :c �  E- qs  

- .... 

:E 
tJ'J 

" MY OWN I' CYCLES 
.. lth Patent Antomatic Coaster and 
:i.'jk1;etC'/::tth�� 2f.�l!���� Direct to Rider below wholesal� J>l"i<)es. 

Job Lots. Send for Cataioglle and S. BJilA VIS. 48 B St .. PEORIA. ILl,. 

-------------------------

Cbt CyptWrlttr Extbangt 
1 � Barclay 51 . •  

NEW Y O R K  
166 Adams St. ,  

CHICAGO 
38 Court Square, 

BOSTON 
8 1 8  Wyandotte St .. 

KANSAS C,lTY, MO. 
We .. 111 .ave you from 
10 to � on 'l'ypewrl· ters of all makes. 
IF' Send for Catalogue 

TYPEWRITERS 
ItALF PRICE 

We wil1 sell Y011 an.,. typewriter marie for one hal f regular price, man.,. for ODe quarter. Every m a.  
����,,�,��a:J�(Ai�, pe.r£�(:lEY)��i: 
CRiN9ED. SentaDywhere with priv­ilege ot examination. Send for Ill­ustrated catalogue. 

National T,pewrlter EIcbange, ���::!::�!;. 

:�!�e������e��:e3t ,fe"nbJ!� � °m�e�:r�ieer�yg::,�l are to be delivered addre.sed. either to Allent-General at the office aforesaid, or to the Honorable the Director of PubliC Works, at Perth, Western Australia, on or be­fore 12 noon. on 'l'uesday, the 23d day of August next. No tender will be considered unle.s on the prescribed form without beinll detacbed from the SpeClllcation and Conditions of Contract. The Government do"s not bind 
��:III��.at�:�I::dJ�:ri"�'l;';I���::.�er. By order of 

C. Y. O·CONNOR. Englneer-In-Chlef. Public Works Olllce. Perth. Western Australia. 20th May. 1698. 

GO��o�i!r�feN�a�� s::g.���eldt-'p�1:.,t1f,��.;;, The Government of West£"ID Australta is prepared to receive tenders for the supply and deliven- in Western Australia uf about 82 mile. of W �Ided Steel Pipes of from 26 to 29 lnche. In ternal diameter. �'orm of tender .. ith Drawings. Speclllcation and Conditions of Con­tract annexed. may be obtained on payment of a fee of 'rwo Guineas, in Europe at the Office of the ARent-Gen­eral for We.tern Australia, 15 Vlctol'ia Street, We.tmln­.ter. Londo"hs, W.; in Amerlca. at tbe Olllce of Me.sra. 
��:n�W �.'i!":;I� :.t�!��eat40th':"J��e;i·t�:'a��:� 
:�!reAh,,'i,f��'iI��:eJ'!, .fe�bJ�� iJro�:id���iee;r�g:�'1 are to be delivered addressed. either to the Agent-Gen­eral, at his Office aforesaid. or to th e Honorable the 
��r��f,:'fe f2u��lgnWo�¥'�:�d��':�he'I:t3!� g-ful�!i 
next. lSo tender will be con.ldered unless on the pre-
�':R�� !��'o'i!jM::�s bg�n�o�����.edTt"��;�:J£�'it doe. not bind Itself to accept the lowest or any tender. By order of the Bon. the Director of Public Works. C. Y. O'CONNOR, EngIneer-In-Chief. Public Works Olllce, Perth. Western Australia. 20th May. 1898. 

MODEL MAKER �,!:g-::nf��':l�fft�:����� g� machinery. M. SANGER. 36 Cortlandf St •• NEW YORK. 

ImWijjit.iiUII' ��li-
I CE :n�CA!m:r�\ ��\i'rn:::.ln"H:Vi!�t:" MFG. CO., 899 Clinton Street. Milwaukee, Wis. 
WANT E D �:t\',x��J;s��s�I:[c�orIt,%�.o�it':i �� 
tlcnlara. to " ENAMELER," Box 773. New York. . 

�t'!I,,*O TYPE. WHEELII� NODELI &..EXPERIMENTAL WORK_lfMLLrMaullDft' NDVELT1E8 • [TC. NE.W TD STENCIL WONB lao NlUlSAU II! N,Y. 

ALU M I N U M  BRASS A N D  STE EL  
Specialties and' N oveltie'!1 Tools and Dies. 

Roblnson·Brownel l  Mfg . Co. ,  201;  Centre St. ,  New York. 

GAS ��Q GASOLINE ENG INES 
WAT E. R  M O T O RS 

B AC K U S  WAT E R  MOTO R CO N E.WAR K  N J U oS A 

SENT FRE E 
Unitarian Pnbllcatlons will be sent Free. Address 
E. A. F., • Ashland Street, DORCHESTER, MAss. 

F O R  SAL E-!Ytt��t�bl�tedC rU�I�� equipped with modern macblnery. Capacity 1500 wagons 
��::rR. 'I���M��t� �=�nM�:aB�\���ars, 

Experimental & Model Work 
CirB. awl ad1>ice free. Gardam & Son. 46-61 St.,N.Y. 

ACETYLENE APPARATUS 
Acetylene number of the SCIENTI FlC AMERICA � Sup­PLEMJ<NT, describing. with full illustration., the most 
fo�e:e;;:::f�� O:c���:n���e th: �:�:��a�:Kr.a�'!t� The gas as made for and used by the microscopist and student ; Its use In the magic lantern. 1'he new French table lamp making It. own acetylene. Contained In SCIENTIFIC AMERICAN SUPPLEMENT. No. 1037. Price 10 cents prepaid b-y mall. For other numerous valuable articles on this subdect we·refer you to page 21 
�a3:::-S�

ewM��':f��.':'�tBr�����'J:�ti��:. to any 

© 1898 SCIENTIFIC AMERICAN, INC.




