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TRADE_AU. AlfD PATElfT. AlfD THE W U 

REVElflJE BILL. 

As we are going to press, the War Revenue Bill is 
reported to have been favorably acted upon by the 
conferees, and it is probable that the bill will be passed 
and be put in the hands of the President by the time 
the present issue is published. It is with a g-reat deal 
of pleasure that we have to annOllllce that the so
called Chilton alllendlllent, wh ich has caused so much 
consternation among Illannfacturers. has been elimi
nated from the bill .  '.rhis b i ll was orig-inally passed by 
the Senate, and, in justice to that body, it m ust be 
said that we believe such a bill would not have been 
passed under ordinary circumstances: but those who 
considered the bill u nwise and radical in its nature 
were u nable to ofter such opposition to its passage as 
they deemed necessary, owing to the urgent nature of 
the bil l  as a whole. The object of the bil l was to place 
a graduated tax on a l l  articles sold i n  boxes or other 
parcels, which h ad been pl'epared or manufactured un
der letters patent, or which were sold u nder trade
marks. 

In the first place, the joinder of patents and trade
marks had nothing in reason to justify it. They have 
nothing whatever in common. The amendment ·was 
evidently based on the supposition that both inven
tors and owners of trademarks depend for their pro
perty righ ts on the national government. This is  in 
no sense true of the owners of trademarks, and if in
ventors receive rights it  is  si mply as an inducement to 
disclose a knowledge of their inventions to the public. 

. As to trademark!!, it would seem that their very na
ture and purpose had been lost sight of. A merchant 
or manufacturer adopts a mark solely that his goods 
may be identified by the purchaser, and it is a guar
antee of good faith. If the goods turn out to be of iu
different qual ity, the purchaser can thus avoid buyi ng 
again. To tax them, therefore, would only i nvite omis
sion of the use of the trademark, and this would mean 
simply the suppression of any g-uarantee or an)' means 
by which the purchaser cou ld guard against a second 
deception, and would give the advantage to the dis
honest and unskilled merchant or manu facturer, who 
puts out goods without a mark of identification, to the 
detriment of the public. Reputable man ufacturers 
and merchants would, therefore, have been compelled -to use their marks only to such a nominal extent as 
would preserve their property rights. 

Trademarks do not depend on statutory enactment. 
They pri marily are protected by common law. In
deed, only trademarks in use i n  foreign trade or trade 
with Indian tribes are registerable. So sacred have 
trademarks been held from medieveJ times, that even 
the marks of foreigners have been upheld in the lead
ing countries of the world (often without regifltrati6n), 
even when a state of war existed with the count.ry of 
which the foreig-ner was a subject. 

Clearly a tax should be impartially fixed on the goods 
of a certain character or description, and not on the 
mere trademark, which simply stands for the good 
name of the reputable merchant, otherwise the man 
having no reputation and no trademark can undersell 
him who honestly and fearlessly puts on his personal 
mark guaranteeing his goods. 

A tax on patented goods also would be prohibitive 
in most cases, because the patentee could not compete 
with the unpatented and untaxed goods of his rivals. 
The proposition must be looked on as. a strange one 
indeed that discriminates against honesty, enterprise 
and inventive talent. 

The great speech of Senator Platt, of Connecticut, in 
1884, showing the necessity of en couraging inventors, 
may be read with profit by his fellow legislators. It 
would be indeed strange if the present period, in which 
we are reaping the reward of having encouraged in 
ventors, should h ave been selected as  the  appropriate 
t ime to place a fine on the maker of patented goods. 

It is gratifying to note that the conferees were led to 
perceive the mischievous consequences of the bill be
fore it was returned to either House for consideration. 
We have to congratulate ourselves upon the very sen
sible stand which has been taken in regard to what 
would have been a mOl:Jt harmful measure. 

----------�.,�.-------------
CO][][UNICATIOlfS DURING TRE SIEGE OF PARIS . 
Among the most interesting subjects connected with 

the siege of Paris, in 1870-71, was the method by which 
the Parisians communicated with the outside world, 
and the story of their trials and triumphs never ceases 
to be i.nteresting. Even after the war had begun, the 
Parisians delighted to demonstrate to each other the 
mathematical impossibility of the investment of the 
city; but in a few short weeks they were shown their 
error, and they were surrounded by an impenetrable 
line of German soldiers_ Paris was well fortified, 
armed, garrisoned and provisioned. but they now had 
to solve the problem of communications from outside. 

There were within the fortifications about 2,000,000 
people, a quarter of whom were under arms, and it was 
remarkable that the beleaguered capital should have 
succeeded in obtaining almost constant communications 
with the departments during the siege-a ci rcumsta.nce 
which W8.tl only rendered possible by the rapid ad· 
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vance made in the few preceding years in .science. 
The stubborn resistance which Paris offered to the 
enemy was due to a considerable extent to the facility 
with which they communicated with .the outside world, 
for the mental anxiety consequent upon the complete 
isolation of huudreds of thousands of human beings 
unfits them for resolutely engaging in a struggle of 
lengthened d uration. 

On September 18, 1870, the last regular dispatch of 
letters from Paris was sent, and at 5 o'clock P. M. the 
early mail train wa.l! forced to return: but on the 20th , 
the post office authorities attempted to send out the 
mails in three light-colored vehicle!!, drawn by three 
horses and accompanied by horse and foot couriers ; 
but, with the exception of one of the latter. they were 
all driven back by the bullets of the German sentries. 
Up to the 24th of September, a number of couriers 
were sent out, but only a few succeeded in passing the 
Gel'lnan l ines. The majority of these messengers car
ried with them dispatches in cipher, which were care
fully secreted. At last the plan of sending out these 
men was abandoned. Paris, at this period, was far 
frolll depending exclusi vely upon the postal couriers. 
After the time when the lan d  route became practical ly  
closed,  and water com m unications being impossible, 
reconrse to the air was taken. 

Natu rally the idea of employing balloons to take out 
letters early suglrested itself to every one. On Septem
ber 21, the director of the Paris post office gave notice 
to the public to write thei r letters on extremely thin 
paper and to dispense with the envelope, and it soon 
transpired he had made arrangements with Nadal', 
the well-known aeronaut and photographer, to estab
lish a regular balloon service. 

r On September 23, the "Neptune, " in  charge of M. 
Dnrnof a well-known aeronaut, ascended with three 
mail balrS containing 25,000 letlerA. The Prussians 
pointed cannon at the balloon,  but the balls exhausted 
their impetus before the balloon was reached, though 
some of them arose sufficiently high to cause the 
balloon to vibrate perceptibly. The infantry peppered 
a way with their rifles, but did no damage, and the 
aeronaut alllused himself by showering down a quan
tity of Nadar's address cards npon the heads of the 
Prussians. In three-quarters of an hour he alighted 
near Evreux, and his mail and official d ispatches were 
promptly del i vered. The departure of the next balloon, 
the CittA. d i  Firenze, took place on September 25, carry
ing 104 k ilogrammes of letters, and with gl'eat difficulty 
tb,e balloon succeeded in making a successful voyage. 
From that day the transit of Paris mails through the 
air was an accomplished fact and by degrees the weigh t 
of all letters was l imited to one-eighth of an ounce. 

Energetic steps were at once taken to construct a 
number of bal loons for postal purposes_ All of the 
balloons in the city were utilized first. An aero
nautic company was formAd for the manufacture of 
the balloons. The cost of each was to be $800, includ
ing the cost of gas for its inflation. '.rhe aeronaut waR 
to receive $40 for each ascension. A number of smal l 
paper balloons 18 feet i n diameter were also constructed 
which would be capable of raising rather more than a 
hundred weight. These " free balloons," as they were 
styled, were abandoned to the mercy of the winds 
without any ael'onant, and they only carried newly 
authorized postal cai'ds, the contents of which were to 
be read by the postal authorities before being dis
patched, so as to make sure they contained no infor
mation likely to prove serviceable to the enemy. The 
cost of transmission was fixed at t wo cents each. A 
regular system of lookouts were organized in the de
partments to watch for these free balloons. They 
were only sent up when the wind was favorable. 

A balloon factory was organized at the Gare d'Orleans 
and under the vast iron and glass arched roof of this 
railroad station the balloons were built. Sailors 
balanced themselves on the metal girders and trusses 
and suspended long strips of colored calico reaching al
most to the ground, and from the girders already hung 
wickerwork cars, trailing ropes and grappling irons. 
A score of women were either occupied in straighten
ing out and ironing long pieces of material or else soak
ing the calico to get rid of its stiftness and dyestuft. 
Having been hung up to dry, the material was then 
cut to the �arious patterns, and after a preliminary 
varnishing, a hundred or more girls seated at long 
tables and superintended by Madame Godard pro
ceeded to sew the seams with mathematical exactitude. 
Then came a· second coat of varnish both inside .and 
out. The baliaons were then inflated by means of a 
metal fan which caused the varnish to dry quicker an� 
facilitated the detection of any holes that might 
hitherto have passed unperceived. The netting. ropes 
and other tackle, together with the cars, were all made 
by sailors. The balloons were 51 feet 8 inches in 
diameter, 162 feet 4 inches in circumference and had a 
capacity of 72,234 cubic feet. Each balloon required 
twelve days to manufacture. The total weight of the 
bal loon, inqependent of passengers and cargo, was 
2, 200 pounds. The ballo.on itself ·weighed 450 poundtl, 
and was tested after inflation and held captive until 
the test W8.tl completed at an altitude of 655 feet. 

For a time France was really governed by ballooDB, 
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and M. Gambetta wafi' conveyed over the Prussian pa,rt of the apparatus and the message was thrown on nues were crowded with people, among whom not one 
lines in a balloon. He had a most exciting trip. The a large screen, so that four transcribers could work at but had some personal tie with the departing troops. 
first attempt of afi'cent was relinquished at an altitude once on different parts of the dispatch sheet, each Such a vast crowd, controlled by emotions that could 
of 600 yards, for some Prussian soldiers were perceived square of which contained some 1,600 messages. At a not find expression, Wafi' never seen before. The gravi· 
immediately underneath. Their arms were piled, and later time the dispatches were photographed on collo- ty of the occasion was felt to its fullest extent. 
while they rushed to these, ballast was thrown out, but dion films on the scale of the original printed matter, The regiment marched to the dock and was hastily 
the balloon did not mount sufficiently fast to prevent sev- so that each section was enlarged from the most minute pu t aboard the ship. The " Peking" then drew 
eral balls penetrating it, one of them grazing Gam betta's dimensions to the size of an 18mo page: the characters, into the stream and real military discipline com
head. The afi'cent was safely made near Montdidier. being in good, bold type, could thus be read off with menced. '.rhe steamships .. City of Sydney" and the 
Subsequent to Gambetta's departure from Paris, says perfect ease. The collodion film was, moreover, raised "Australia, " with the Fourteenth regiment of United 
Mr. Vizetelly, " the government decided on dispatch- from the glass and transferred to a sheet of black oiled States infantry and volunteers from Oregon, were next 
ing other ardent republicans through the clouds to cloth dres�ed w ith gum arabic. Finally, the telegrams to load, and at five o'clock in the evening the three 
arouse the provinces from their lethargy. Louis Blanc were separated from each other by means of scissors, steamers started for Manila. The bay was alive. 
was asked to proceed to England to awaken the sym- and each person received his dispatch in facsimile of Every tug or steamer, every rowboat, was pressed into 
pat hies of the British nation in favor of France. the origir�al printed matter. This system proved to be service and as long as possible kept the steamships in 
Victor Hugo Wafi' also offered a commission to the de- very satisfactory. and when the pigeons escaped the view. 
partments, but both of these illustrious democrats de- hawks'aild guns, the Parisians were tolerably sure of 
clined, the former on the plea to a particular aversion obtaining information from their friends. Many of 

• 'e • •  
SINGING FLAMES. 

to balloon traveling and the latter on the score that the dispatches have been transferred and are now ex- In a recent num ber of The American Journal of Sci
his mission Wafi' to consecrate himself exclusively to hibited as specimens of microphotography, thus afford- ence, Mr. H. V. Gill has an interesting paper on " The 
the defense of the capital. "  ing a uniq ue microscope object. Other means that were Theory of Singing Flames." The phenomenon o f  a gas 

Of all the balloons which left Paris at this time, by tried was to tie messages onto dogs and have them jet burning inside an open tube emitting a musical 
far the most successful voyage was that of the "Wash- penetrate the German lines, but the scheme was not note is one of those facts which. although known for 
ington,"  which took out no fewer than 120, 000 letters. found to be satisfactory. many years and much written about, has never been 
Military balloons were also used in Paris for obtaining • .' . fully explained . Among the more interesting theories 
a vie w of the enemy. The Germans had Herr Krupp DEPARTURE OF TROOPS FOR MANILA. was that of De la Rive, who supposed the sound to be 
cast special cannon of extremely small caliber to de- BY OUR CALIFORNIA CORRESPONDENT. due to a periodic condensation of the water vapor pro-
stroy the balloons. The Presidio, the military reservation of California duced in the combustion of hydrogen gas. Faraday 

Carrier pigeons were also used to a considerable ex- and headquarters of the department of the Pacific, is showed the inadequacy of this theory by the use of a 
tent. and 1, 100 trained birds were brought in before j ust now the scene of acti ve m ilitary operations occa- flame which did not form water vapor, and proposed 
the siEge and lodged at the Jardin des Plantes. sIoned by a large concentration of Western troops de- in its stead the theory that the so ·called sin�ing was 
Pigeons were dispatched with balloons to bring back signed for the occupation of Manila. It occupies 1,600 caused by successive periodic explosions of a mixture of 
word of the safe descent of the balloons, these pigeons acres which front upon the Golden Gate, in a situa- gas and air. This was accepted by Tyndall. Another 
being furnished by several carrier pigeon societies. tion most charming in natural picturesqueness, about theory which has been proposed is that the sound is 
Not infrequently the pigeons, when they returned, were four miles from the Pacific Ocean. A peninsula ex- produced by vi brations maintained by heat. the heat 
found to be wounded either by some bird of prey or by tends into the strait, contracting the entranc" of San being comm unicated to the mass of air confined in the 
shots from the German rifles. The Germans brought Francisco Bay to less than a mile in width, where sounding tube at a place where, in the course of vibra
birds of prey to the environs of Paris in order that the channel is deepest and the currents most strong. tion, the pressure changes. Sondhauss performed a 
they might pursue the carrier pigeons. The d ispatch At the extremity of this peninsula and guarding series of experiments, his chief conclusion being that 
was generally  contained in a quill fastened to a tail the narrow passal!'e stands Fort Winfield Scott, an illl- the condition of the column of gas in the supply tube 
feather that remained immovable when the pigeon mense pile of brick and mortar, and mounting a had an important influence on the phenomena. Mr. 
spread its tail to fly. Very many of the messages were h undred guns. The fort is now an abandoned struc- H. V. Gill sums up his conclusions as follows : " We 
lost, however. ture, its strength in a military seuse having departed. think we have m ade it clear that the pressure on the 

With an aerial fleet at their disposal, tbere had never A 13-inch shell dropped inside the fort would imme- gas plays the important part in this phenomenon, and 
been any difficulty in getting letters out of Paris in a diately demolish it. The government no lon ger main- that a consideration of the reactions we have described 
reasonable time, but the means of obtaining news from tains a garrison here, only a sentry, to keep the too will be found to explain the man y facts noted in the 
the provinces were limited in the extreme, and at last curious from depredation, beinl!' maintained at the case of a singing flame, some of which we have alluded 
the people had to faU back to the employment of present time. The situation, however, commands the to. We look, therefore, on the chief cause as a mutual 
pigeon messengers. Originally the latter were only cbannel, and upon the bluffs above the fort and on the reaction between the pressures in the tube and ou the 
employed to convey government dbpatches to an- hills which rise precipitously on the opposite shore gas, the energy necessary to sustain the note being 
nounce the safe arrival of some balloon in the pro- are seventeen mortar batteries, dynamite guns and supplied by the pressure on the gas and the action of 
vinces, b ut in the month of October it was also sug- monster cannon. the flame. We may compare the singing flame to the 
gested that they might be used to convey the corre- The Presidio is regarded as a sort of sanitarium siren, in which the current of air causes the disk to 1'0-
spondence of the general public. At first the messages for the department. where soldiers fresh from the arid tate, the note being produced by the reaction of the 
had to follow a fixed form, the words bein g limited to plains of the interior can there recuperate in a climate disk on the current of air. We have, then, 
" no" and" yes," to questions such as " Are you well ? " remarkably genial and temperate. The government three kinds of singing flames, one depending on changes 

"Do you want money ? "  etc. , which had been pre- has spent large sums in beautifying the place, in lay- . of pressure, another on air currents, and a third de
viously asked in letters sent out of Paris by balloon. ing out roads and planting trees and flowers. Prac- I pending at once on both changes of pressure and on 
The charge for conveying these messages was one franc. tically, it is an addition to the park facilit ies of San air currents. " 
The messages were sent to the postal delegate at Cler- Francisco, and at all times its magnificent views of ------_ ..... 1 .. ... , ..... -------

mont-Ferranrl. where they were copied on a single sheet ocean, bay and shore collectively form one of the most 
of paper and then reduced by photography to the superb attractions that can be found upon the conti
most minute proportions and sent by pigeons into the nent. 
capital. On the arrival of these dispatches, the char- Until Dewey's victory at Manila the chance of West
acters were enlarged with a microscope and each mes- �rn soldiers being needed on the opposite side of the 
sage Wafi' copied onto a card and forwarded to the globe had, apparently, never occurred to the military 
person to whom it was addressed. The plan was authorities. The reserves from the regular army were 
found to be rather inconvenient, and at last ordinary dispatched to New Orleans bound to Cuba. and the 
messages were allowed to be sent. A charge of half sudden demand for troops for Manila found the post 
a franc was made for each word contained in the dis- almost denuded of available forces. Orders were hast
patch and the limit of the message was twenty words. ily sent to concentrate in San FranCiSCO, the quotas 
The messages were set up in type and printeel ; they from Washington, Oregon, Colorado and California, 
were then photographed, thus rendering them a great and in a few days 7,000 of the finest., lustiest and most 
deal more legible. When reduced, they occupied a magnificent specimenI' of manly strength to be found 
piece of paper 1% by l� inches, having the appearance in the whole world were encamped on the slopes of 
of a diminutive journal of four columns. One message the Presidio. 
followed the other without interval of any kind. The Accommodations had to be improvised to'some extent, 
reverse side Wafi' also filled with messages. Three of and the government's res6urces were severely taxed in 
the first birds sent off carried nearly a thousand dis- supplying rations, uniforms, ten ts and blankets on such 
patches by means of this arrangement. Post office orders short notice. San Francisco, though always an im
to the value of 300 francs each could be forwarded portant military station, had never before seen war 
in a similar manner. and photographic reproductions on such a scale. 
of the "Tours Moniteur " and" The London Times" The whole population flocked to the Presidio, and 
were sent into the capital. The films used were of col- in one day over 100,000 people were on the grounds. 
lodion. A suitable number of copies were made of each The sudden call for troops found the government u n
sheet. Th"y were then rolled and inclos'3d in a small prepared with transportation for so large a force, but 
quill, which was sewed ou the tail feathers of as many the resources of the port are so great that no inconve
pigeoils as could be procured. '.rhe employment of thin uience or delay resulted. The first troop shi p  to be 
films of collodion instead of paper was a great improve- chartered was the "Peking," one of the best steam
ment, for these films were ten times thinner and lighter ships of the Oriental and Occidental fleet. The " City 
.han paper, so that a pigeon was able to carry an in- of Sydney," belonging to the Panama line, and the 
creased budget of news with a diminution of both " Australia, " of the Oceanic Steamship Company, 
weight and volume. both vessels of the first class, were afterward engaged. 

On the arrhTal of the pigeons in Paris, the quills con- On May 25 this flotilla sailed for the East under cir
taining the microphotographic dispatches were split cumstances most impressive. 
open with a penknife and the films were rapidly un- A new chapter of history began as the three great 
rolled in water containing a few drops of ammonia. vessels passed out of the Golden Gate. The " Peking" 
The films were then dried and 'inclosed within two bore a regiment of the First California National 
plates of glass. They were then ready to be de- Guards, and was crowded to the last inch. This regi
ciphered by the microscope. This mode of reading ment is composed of the flower of the youthful man
proving slow, recourse was had to the projecting lan- , hot)d of San Franci;;co, and the march from the Presi
tern, using the electric light. The thin film of collo- dio down Van Ness Avenne and Market Street to the 
dion containing the mQssage Wafi' placed in the proper dock was one of the most impressive of scenes. Tbe ave-

ANALYSIS OF AIR BY A MUSHBeOM. 

By causing various green plants to vegetate in 
nitrogen gas containing some carlJOnic acid, I became 
convinced that they are essentially anaerobic, that 
they can vegetate without free oxygen, that they are 
the means by which nature has provided the atmo
sphere with free oxygen, and that as the composition 
of the air gradually changed, becoming more and more 
oxygenated with the lapse of centuries, plants of 
aerobic nature and animals appeared. 

If I place over water in a glass bell full of nitrogen 
containing some carbonic acid, a green plant such as 
Lysimachia nummularia (moneywort), for instance, 
the atmosphere of the bell soon will be proved to con
tain oxygen, and in a few months it will be even richer 
in oxygen than the external atmosphere. 

In Agaricus atramentarius, on the contrary, we have 
the example of a plant (animal ?) composed of aerobic 
cells which cannot vegetate without. free oxygen, and 
which is capable of analyzing the air as completely as 
does a stick of phosphorus. 

Thus, if I place over water in a graduated glass bell 
full of air (that is nitrogen containing some oxygen) 
one of these mushrooms which is entirely plunged in 
the air, i.  e. , not in contact with the water, and ex
pose it to the solar light, as I did with my green plants, 
I soon remark a considerable condensation of water 
vapor, and then all the oxygen is absorbed. The car
bonic acid produced being dissolved in the water, the 
latter rises in the bell glass. For instance, in a small 
bell glass of 200 c. c. capacity, the level of the water in 
a few days will be 160 c. c. , and remain there. The 
bell glass contains then only nitrogen, and the mush
room will dry up in it, and can thus be preserved, for 
its vegetation has ceased. It is, in fact, mummified in 
nitrogen. 

If I immediately place a green plant, such as the 
Lysimachia already mentioned, alongside of the 
Agaricus, I find that in a few days the latter will some
times recommence slowly to vegetate; but the green 
plant providing more oxygen than the mushroom can 
utilize, the level of the water will soon stand at a.bout 
180 c. c.-D. T. L. Pbipson, in Chemical News. 
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AN EFFICIENT WOOL-DRIER. 

The wool-drier which we illustrate is, in general, 
characterized by a casing in which a series of endless 
carriers or aprons are arranged mounted on rollers, 
the casing being heated by steam pipes, so that the 
wool, in circulating, is dried by the actLm of the radi
ating heat. The apparatus is the invention of James 
W. Spencer, of Olney ville, R. I .  

The casin� of the apparatus has a projecting lower 
portion provided with a feed orifice, which may be 
closed by a hinged cover. An endless apron, with two 
horizontal runs, is mounted in the lower portion of the 
casing and extends beneath the feed orifice. A t!econd 
endless apron is mounted in the casing above the first 
apron, and has three runs, one extending upwardly 
from the first apron, another extending horizontally, 
and a third extending diagonally between tht' first and 

SPENCER'S WOOL-DRIER. 

�econd runs. At the rear of the casing a third endless 
apron is vertically mounted and passes .in close proxim
ity to the vertical run of the second apron. This third 
apron is so mounted that it may be raised or swung 
aside to permit the discharge of the wool through a 
door in the casing. Steam-heating pipes are horizon
tally placed between the runs of the first and second 
aprons. An observation opening is cut in the casing 
above the forwardly projecting portioD. 

In operation, the wool is fed through the proper 
orifice, until the machine is sufficiently charged. The 
cover is then closed. The wool passes along the top 
run of the lower apron, up between the vertical run of 
the second apron and the front run of the third apron, 
then forward on the horizontal run of the second 
apron, to fall back upon the lower apron, w hence it is 
carried rearward again. The operation is repeated 
until the wool has been sufficiently dried. The wool is 
then discharged by opening the door in the rear and 
swinging the apron aside. 

•• • • • 
A NOVEL VALVE FOR PNEUMATIC TIRES. 

A valve for pneumatic tires has recently been pat
ented by William G. Urmson, of New Brunswick, N. J., 
which is so constructed that all the parts may be read
ily replaced when ·necessary. 'rhe valve casing is de
signed to be inserted throngh the rubber nipple ex
tending from the tire, and is provided with exterior 
ribs to retain it in place. An outwardly extending 
flange on the upper portion of the casing obviates the 
danger of forcing the casing too far into the nipple. 
On the outside of the nipple a supporting and strength
ening thimble is fitted.  The casing is interiorly 
threaded, and at the base of the threaded' interior a 

URJilSON'S VALVE FOR PNEUMATIC TIRES. 

valve seat is formed. A valve carrier having an ex
terior screw thread is received within the casing and 
carries an inner flexible tube having an integral flap 
valve which, normally inclined, takes a firm seat against 
the valve carrier. The plug or cap for closing the 
valve casing is threaded and longitudinally slotted. 
Pivoted near its end in the slot is a tongue which may 
])e caused to open the valve for deflating the tires. 
When it is desired to permit the air to escape, the 
tongue is allowed to fall from its normal pOSition, so 
that the smaller end of the tongue will pass through 
the valve carrier by screwing the plug or cap inward 
to unseat the valve. The t'ssential features of the in-

J ,it.tifi, �mtti,au. 
vention are the improved flap valve, the upper flange 
on the casing, which prevents the inner end of the cas
ing from coming into contact with the opposite side of 
the tire, and the novel deflating devices. 

• •• •  
Test of A.ntlseptlc Substances. 

In the Zeitschrift fUr Angt'wandte Chemie, Th. Bok
orny, says Science, gives the results of a study of the 
antiseptic action of various substances. A culture 
medium of half per cent egg albumen or peptone, with 
one-tenth pel' cent potassium phosphate, two-tenths 
per cent magnesium sulphate and a trace of calcium 
chloride was infected with the bacteria of decay, and 
after addition of the substance to be tested placed for 
several days in an incubator. Among inorganic com
pounus, silvt'r nitrate and mercuric chloride have about I 
the same value, 0'002 per cent killing all organisms in I 

two days. The antiseptic limit with silver I nitrate is 0'0002 per cent ; with mercuric chlo
ride, 0'001 to 0'0002 per cent. Copper sulphate I is nearly as active, 0'005 per cent killing all 
organisms in twenty-four hours and 0'001 per 

I cent preventing decomposition. Zinc sulphate 
0'01 per cent kills infusoria in eighteen hours, 
but 0'1 per cent is not completely antiseptic, I 
while cadmium sulpbate toward algal and inru- I 
soria is weaker than the zinc salt, but toward I 
bacteria stronger, 0-02 per cent bein� antiseptic. 
Lead acetate and nitrate in 0'1' per cent sol u- I 
tion only delay decay, while it is prevented by 
the same strength of iron sulphate 80lution. 
The fluorides are not strong antiseptics, the 
limits being for hydrofluoric acid 0'02 per cent, 
barium fluoride 0'3 per cent, aluminum fluoride 
0'1 per cent, calcium fluoride 0'03 per cent, fer

ric fluoride 0'06 per cent, magnesium fluoride 0'05 per 
cent. Ammonium fluoride 0'1 pt'r cent is without 
action, but sodium fluoride 0'1 per cent is antiseptic ; 
potassium fluoride is rather more active. 

... ' .. 

AN IMPROVED FLOORING. 

A NEW VEHICLE WHEEL. 

The subject of the accompanying engraving is a 
vehicle wheel characterized chiefly by the novel form 
of the hub and felly expanding devices, and patented 
by Robert G. McDowell, of Anaconda, Mont. 

The hub of the wheel is provided with a front ring 
having wedge-shaped inward projections which receive 
between them the tenons of the spokes. Another ring 
has forward projections which extend between the 
spokes outside of the first named projections, as seen in 

MoDOWELL'S VEHICLE WHEEL. 

both our illustrations. The rear portion of the hub is 
formed by a ring having a threaded interior screwing 
upon a threaded tapering sleeve movable 011 the hub
box. This tapered sleeve fits beneath and wedges 
against the spoke tenons, and by its means the spokes 
may be forced outwardly or may be allowed to' fall in
wardly. The sleeve is held in place by a ring screwing 

The engraving which we present herewith illus- upon the hub-box and actin� after the manner of a 
trates a flooring which can be readily secured in place jam-nut. Bolts may be employed to hold the various 
and which will not warp. The flooriug in general con- parts together. A lubricator is provided consisting of 
sists of boards provided on their sides with rabbets for a piston with a screw-rod which forces oil from the cup 
forming bottom flanges which are transversely slotted. into proper channels in the hub-box. In a hub of this 
Clamping irons are made to pass partially into the construction the spokes and other parts may be readily 
slots and are provided with arms adapted to be bent adjusted when shrinkage has loosened them. 
'down over the board flanges. Of our illustrations, A device whereby the felly may be tightened upon 
Fig. 1 is a perspective of the flooring with' a portion the tire is also provided. The device consists of a 
broken away to show the clamping iron bent in posi- wedge-shaped block whose inclined sides coact with 
tion. and Fig. 2 represents details of construction. the similarly beveled ends of the felly. From the block 

The flooring comprises a series of rails formed at through a plate on the interior circumference of the 
their lower ends with flanges located alternately on I felly a screw passe!'!

. 
which enables the block to be 

opposite sides of each rail. The rails are embedded drawn toward the hub so as to expand the felly . 
in a layer of cement and firmly on the alternate • '., • 
flanges. On the upper end of each rail extends Dangerous Odors. 

a continuous horizontal flange. O ver the hardened The Boston Transcript tells its readers what smells 
cement a thin coating of tar is poured and on this are dangerous. A single sniff of highly concentrated 
coating boards are placed, which at adjacent sides are prussic acid will kill a man as quickly as a shot through 
formed with rabbets to produce bottom flanges, trans- the heart. The odor of a bad egg is due to the pre
versely slotted in a line with the upper continuous Bence of sulphureted hydrogen, and the objectiona
flange of the rails. Th e s e 
board slots receive the bodies 
of the clamping irons. The 
lower bent ends of the irons 
pass under the upper contin
uous rail flanges, a suitable 
opening having been made 
for that purpose in the hard
ened cement. The upper end 
of each c I a m p  i n g iron is 
formed with two arms, which 
are bent in opposite direc
tions over the adjacent board 
flanges. A covering strip cut 
out at its under side may be 
made to receive the arms of 
the clamping irons bent down 
upon the flanges. The top of 
the strip is flush with the 
boards and can be' nailed in 
position. By the arrange-
ment descl'ibed, the boards are securely fastened in 
place, so that they are prevented frOID warping. Lon
gitudinal shifting is prevented by the transverse clamp
ing irons extending into the adjacent side flanges of 
the adjoining boards. The flooring has been patented 
by Thomas Cantwell, No. 1809 Amsterdam Avenue. 
New York city. 

•. e .• 
A. Friendly Criticism. 

The following amusing but brief review of the 
NAVAL SUPPLEMENT recently appeared in The Elec
trical Engineer, of London: 

We have recei ved the SCIENTIFIC AMERICAN N AV AL 
SUPPLEMENT and flnd in it most interesting and fully 
illustrated descriptions of the different types of vessels 
in the United States navy. The only fault we flnd with 
the paper is a note to the effect that it was entered as 
second-claSs matter at the New York post office. It is 
a flrst-rate issue in spite of the above. 

CANTWELL'S FLOORING. 

ble perfumes of sewers and bone factories are attributa
ble chiefly to the sallle gas. Chemical laboratories are 
famous for bad smells. Berzelius, who discovered the 
element called" selenium," once tried the experiment 
of permitting a bubble of p ure hydrogen selenide gas 
to enter his nostrils. For days afterward he was not 
able to smell strong ammonia, the olfactory nerves 
being temporarily paralyzed. Selenium gas has the 
odor of putrid horseradish. Tellurium is even worse. 
There is a story of a p hysician whose patient, a lady, 
refused to take an absolutely necessary rest because 
she was so fond of being always on the go in society. 
He gave her a pill containing a small quantity of 
tellurium, and her breath was affected by it to such 
an extent that she was not able to appear in public for 
a month. She never guessed what ihe trouble was. 
The volatilized essential oil of roses is supposed to cause 
"rose cold." This peculiar complaint is so far nerv
ous in its character that paper roses sometimes excite it. 
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JUNE 18, 1 898.] 
A NEW ROTARY ENGINE. 

Of the accompanying illustrations, Fig. 1 represents 
a perspective view of a new rotary engine with a por
tion broken away to show the i nterior, Fig. 2 a sectional 
side elevation with the piston-heads and abutments in 
position, and Fig. 3 a modification in section, showing 
a compound engine. 

� tieutifit �lUtritJII. 
motor and · the gasoline reservoir are in the rear, 
the former being upon each side of the driving 
wheel. The frame of the ca.rriage is formed entirely 
of hollow tubes. The gasoline reservoir has a capa
city of seven quarts-sufficient for a run of fifty 
miles. The gasoline descends to the carbureter by 
gravitat,ion, passing through a Panhard and Levassor 
flow regulator containing a hollow brass float that fol-

WILLERT ON & SlIORTLIFF'S ROTARY ENGINE. 

The engine is provided with a casing formed with a 
hub against which abuts a wheel-like piston having a 
solid web and a rim concentric with the hub. The 
piston thus forms an annular working chamber with 
the casing. Piston-heads are pivoted near their outer 
ends to the web of the piston and are mounted to 
swing in the working chamber. The inner ends of the 
piston-heads are provided with friction rollers which 
travel on the surface of the hub. Abutments are 
pivoted near their inner ends to the hub at opposite 
points. At their outer ends the abutments carry fric
tion rollers traveling on the inner surface of th e piston 
rim. The abutments and piston-heads are so arranged 
that when the piston rotates, the piston-heads swing 
outwardly, so as to pass the inwardly swinging abut
ments. Oppositely arranged inlet ports open into the 
working chamber at a point forward of the abut
ments. Oppositely arranged outlet ports open into 
the working chamber at the rflar of the abutments. 
When the steam enters the inlet ports, it presses 
against the piston heads, which have their rollers 
against the hub and their outer ends against the piston
rim. Similarly, the steam acts on the abutments so as to 
hold their friction rollers on the piston rim. The action 
of the steam on the piston-heads causes the piston to 
revolve. The piston simultaneously receives a like im-

I pulse from the steam passing into the space between 
the corresponding abutments and piston-heads. When [ lows the movement of the liquid. A conical plug 
each piston head passes all exhaust port, then the steam closes the inlet orifices when the influx of the liquid is 
in the rear of the piston-head can exhaust. As each . too great. After the gasoline reaches the carbureter 
piston-head passes over an exhaust port, another piston- ' it spreads over a bronze cap and is reduced to an ex
head p�ses t�e precedin.

g inlet port, thus .giving im- I tremely fine state of division, and in this form is carried 
pulses unpartmg a continuous rotary motIOn to the I along by a current of air regulated by a clack valve. 
piston. By means of a rod it is possible to uncover the holes of 

The engine has been patented by William Willerton this valve more or less, thus modi fying the composi
and Thomas Shortliff, of Blackfoot, Kipp P. O. ,  Mon- tion of the gaseous mixture in such a way as to render 
tana. • , • • • it explosible, thus adapting the explosive mixture so as 

to run the motor at the desired speed. Ignition is 
AUTOMOBILE CARRIAGE FOR WINTER U.SE. effected by means of a platinum igniter heated by an 

Our engraving shows an interesting modification of external burner. The motor is of the four-cycle type 
the automobile carriage for winter use on snow and and it develops two horse power. The cooling is 
ice. It is the BolIee gasoline carriage adapted for . effected through heat regulators having lugs cast upon 
running on hard winter roads by being mounted on I them as shown in the engraving. The connecting rod 
steel runners, and the driving wheel being provided and crank move in a bath of oil. The velocit.y of the 
with a wooden rim, studded with conical points, this motor is regUlated by an apparatus which acts upon 
rim being substituted for the pneumatic tire on the the exhaust valve, which, when the motor is running 
driving w heel. The carriage was rebuilt for winter use wild, prevents the lifting of this valve and, consequent 

by Dr. E. Cas-
grain , of Quebec, 
Canada. It is an 
interesting devel
opment of the au
tomobile vehicle 
and 0 p e n  s an
other ti e I d for 
t h o  s e who are 
working on the 
i m p o r t a n  t pro
ltlem of automo
bile propulsion. 

ly, an expUlsion of the burned gases and the introduc
tion of a new charge at the succeeding revolution. 

While the motor runs normally, the valve is directly 
controlled through the medium of the levers and rods 
by a box fixed upon an axle parallel with the driving 
one. This box actuates a link and transmits motion 
to the valve. The valve is pulled back by means of 
springs. The gases, after their egress from the cylin
der, pass into an exhaust cylinder designed to deaden 
the noise and are finally expelled. The motor is stop
ped and started by an ingeniOlls device. The axle of 
the driving wheel is movable backward and forward 
through the intermedium of a lever placed at the left 
of the driver. This lever moves opposite a toot.hed 
sector at whose notches it may be arrested. The 
1lI0tion of the driving axle is communicated to the 
wheel by means of a drum keyed to a hollow shaft 
th!' t  receives its motion from the driving axle. This 
drum, through a rubber beU, carries along another and 
larger one that is dependent upon the wheel. When 
the lever is shoved backward, t'he driving wheel moves 
forward and loosens the belt, which can then no longer 

I rotate the wheel. At the same time the latter applies 
itself against the fixed brake block and is arrested 
on the spot. But if, on the contrary, the lever is shoved 
forward, the wheel moves backward and stretches the 
belt, and an opp()site effect is produced. This arrange
ment has the advantage of obviating the inconveni
ence of the stretching of the belt, since, in order to 
tighten it, i t  suffices, upon starting, to push the lever 
one notch forward. The carriage is provided with a 
train of three different gearings, that permit of obtain
ing speeds for five, nine and fifteen miles an hour. As 
may be seen, the person who sits in front does not 
aid in the steering of the vehicle. The steersman sits 
behind, his feet resti ng on each side upon a platfom '  
provided with a straw mat. H e  merely has t o  moy ,  
his foot backward in  order to press the lever of  a 
powerful brake whose block is tangent to the circullI
ference of the driving wheel. With his right hand he 
steers the vehicle through a hand wheel, which, by a 
very simple gearing, turns the fore wheels to the right 
or left. 

• • • • •  
The Perplexing Gas Meter. 

Most gas consumers on this side of the Atlantic have 
like experience to a facetious correspondent in The 
London Graphic, who asks as follows : Can anyone tell 
me if gas meters suffer from aberration of intellect, and 
if so whether there is such an instit.ut:ion as an Asylum 
for Demented Gas Meters ? If so, I should be very 
glad to hear of it, ').nll at once inst itute a commission 
de lunatico inquir�ndo, and have the case of my espe
cial meter thoroughly investigated. I have spoken 

before of the diffi-
3ulty of tackling 
even a sane meter. 
r know a great 
many very clever 
people, but there 
is not one among 
t h e l o t  under
stands t h e  lan
guage of a meter_ 
even when it i ,  
in its right mi m I .  
Give t h e m o s t 
well-informed per
son of your ac
quaintance a lad
der and a candle 
and tell him to 
c l i m  b to y o u r  
meter and inform 
you how much 
gas y o u  h a  v e  
burned, and you 
will find him ab
solutely puzzled. 
What then can 
you d o  w i t h a 
mad . rueter, one 
that persists in 
registering an in
crease of gas every 
quarter, though 
you feel certain 
that you consume 
near1y the same 
quantity in every 
cor r e s  p o  n d i  n g 
period of e a c I I  
year ? I f  the llIal l 
agement of meters 
and the readin� 
of the same were 
taught in schools, 
it would be better 
than much of the 
useless learn in,; 
which is crammed 
into c h i l d r e n's 

The Bollee car
riage has an envi
able reputation in 
France, where it 
is made, as a tho
roughly practical 
vehicle. The or
dinary Bollee car
riage is il lustrated 
in the SCIENTIFIC 
AMERICAN for Oc
tober 17, 1896. It 
is a machine of 
the tricycle order, 
with two steering 
wheels in f r o n t  
and t h e driving 
w h e e l  behind, 
but in Dr. Cas
grain's modifica
tion steel runners 
are substituted for 
the front wheels. 
It is characterized 
by a v e r y  l o w  
form, w h i c h as
sures great stabil
ity, whi.,h is an 
added advantage 
for use in winter, 
when the inequal
ities of the road 
are more apparent 
than in summer. 
T h e  r e are two 
S tl a. t s ;  a.nd the DR. CASGRAIN'S BOLLEE CARRIAGE FOR WINTER USE. heads. 
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Science Note •• 
A prize for an essay on " The Duty of Kindness to 

Animals," offered by the S. P. C. A. and competed 
for by London public school children, brought the 
society 136,465 essays this year. 

The lighthouse on Armish Rock, in the Hebrides, is 
about 500 feet from the shore. To avoid having an at
tendant on the rock, the light is produced on the 
shore and projected across the water upon a mirror i n  
t h e  lighthouse, the mirror reflecting the l ight in  t h e  de
sired direction.-Der Westfale. 

American scholars go over to Germany to acquire 
scholarship, b ut German professors come to America 
for new ideas in the way of illustrative apparatus. 
Prof. Magnus, who holds the chair of botany in the 
University of Berlin ,  was the guest of Prof. Atkinson 
at Cornell University for a week or two last fall. He 
was much interested in the p hotographi'1 collection of 
the department, and made arrangements to have sent 
to him a list of photographs of mushrooms and a series 
showing the effects of fungi in producing decay of 
forest trees-duplicates of those used at Cornell. Word 
has j ust been received from him acknowledging the 
receipt of the photographs, and returning his thanks 
for them, saying:  They are of very great use for my 
lectures, and the students have seen them with great 
interest. 

Much attention has been paid to the boarders, wel
come and unwelcome, in ants' nests, says The)ndepend
ent. It is well known that ants keep cows, i. e. , the 
aphides, whose " honey " they feed upon. Various 
beetles, mites, pill bugs, etc. , only occur in ants' nests. 
One beetle (Cia viger testaceus) found in the anthills 
of Paris is so dependent that it perishes on being re
moved from the care of the ants. Janet now tells us 
that the " silver pit " or " slick," as they are called 
locally .in New England (Lepisma), enter ants' nests 
and live what Janet calls a myrmecocteptic life. When 
the ants (in confinement) were fed with small drops of 
honey and pairs of them became locked together by 
their jaws, the Lepismre would rush in between them 
and intercept the drop or a portion of it in its pas
sage and then . precipitately retreat, but only to beat 
another pair in a similar way, and so on u ntil its hun
ger was satisfied. Hence the Lepisma is a dietetic sneak 
thief. 

The transfer of bacteria by subsurface water has 
lately been tested by a number of experiments in a 
clearing of the forests bordering the Rhine near Stras 
burg. I n  an elaborate article by Prof. E. Pfuhl in 
the Zeitschrift fuer Hygiene, it is stated that two 
pits were used in the tests. One was 3 '3 feet deep, 
and in it the ground water rose to within about 1 '6 
feet of the surface. The other was 24 feet distant in a 
line perpendicular to the direction of the flow of the su b
surface water. This second pit was 4 '9 feet deep, 3 '3 
feet wide and 39 feet long. 1'wo species of bacteria, 
Micrococcus prodigiosus and the fluorescent vibr io, 
which do not occur in the Rhine, were selected for the 
experiments. The cultures of these species were in
troduced into the first pit, and at intervals of about 
h alf an hour samples were taken from the second pit 
and cultivated in the usual way on gelatine or agar 
plates. It was found that in an hour the micrococci 
and in two hours the vibrios had passed through the 
24 feet of gravel separating the pits. In other experi
. ments, the micrococci were found to pass into the 
supply of a tube well drawing its supply through 
gravel from a distance of 12 feet from the place where 
cultures of the bacteria were inserted in the water near 
the surface. 

As is well known, Americans born of foreign pa
rentage are larger than their ancestors, whether Eng
lish, Irish, German or French ; and Dr. Bowditch has 
shown that the children of Americans of both sexes, 
born in the United States, are larger than those of for· 
eign races, says The Independent. This is generally 
attributable to difference in the climate of the Old and 
New Worlds, our Amel"ican climate being drier, more 
changeable and stimulating than that of Europe. It 
appears that t.he introduced Engl ish sparrow has 
undergone a gradual modification since its introduc
tion, about thirty years ago, into this country. Dr. 
H. C. Bumpus has critically examined over 1, 700 eggs 
of this bird, one-hall from England and the other half 
from Providence, R. 1. It was, says Science, found 
that the 'eggs of the American race, or breed, vary 
much more than the European, that they are smaller 
and of a strikingly different shape, being more rou nded 
and with a much greater amount of color variation. 
This is attri buted by the author to a suspension of 
natural selection. However this may be, it belongs 
with the class of facts which show · that the modifica
tion is primarily due to the change from one climate 
to another. Cockerell has found that common Euro
pean snails introduced into this country soon begin 
to present variations not known to exist in England, 
while in the introduced butterfly, Pieris napi, twelve 
American varieties, and of P. rapre four varieties, have 
appeared on American soil, within the few years which 
have elapsed since their appearance and spread on this 
eonllinent. 

J c itutific !mtricau. 
DIlscellaneou. Note. and Receipt •• 

Production of Etching Varnish.-Melt together 4 parts 
of wax and 2 parts of black pitch and add gradually 4 
parts of powdered asphaltum. The whole is carefully 
boiled, which is kept up until a sample put on tin 
breaks on bending between the fingers, whereupon 
balls are formed from the mass. -Seifensieder Zeitung. 

Colored Aluminum Alloys.-A purple composition 
scintillating in the reflexes of the ruby is produced by 
an alloyage of 78 parts gold and 22 parts aluminum. 
With platinum, a gold-colored alloy is obtained ; with 
palladium, a copper-colored one�; and with cobalt and 
nickel, a yellow one. Easily fusible metals of the col
or of aluminum give white alloys. Metals difficult of 
fusion, such as iridium, osmium, titanium, etc. , appear 
in abnormal tones of color through such alloyages.
Werkstatt. 

According to a French patent of Anquetil, ink of the 
following composition gives copies on un moistened 
copying paper without application of pressure : 

Aniline color . . .  . . . • .  • . . . . .  • • • . • • . . . .  . . . . • . . • • . • . • 30 grammes. 
Water . . . . . . . . . . . . . . . . . . . . . . . • • • • • . • . . . . . . . . . . . . . . . • .  2000 
Glycerine . . . . . . . • . . . • . . . . . . . . . . . .  . . .  . • . . . . . . . . • . . . . •  1000 
Alum . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  15 

It suffices, in order to obtain good copies, to lay a 
sheet of paper written on with such ink in the copy 
book, and to close the latter. It is only necessary 'to 
see to it that the writing comes into contact with the 
copying paper throughOllt. -Papier Zeitung. 

Improved Method of Mercerizing Cotton.-C. Ahnert, 
of Paris, has received a French patent for a method of 
imparting a silky gloss to cotton not in a state of ten
sion. He says the tension of cotton in the treatment 
with soda lye for producing such luster is unnecessary 
if it has, before entering into the lye bath, been satu
rated with soap solution. His improved method is as 
follows : The well-boiled cotton is impregnated with a 
concentrated soap solution at 122° F. , and entered into 
the alkali bath of a concentration of 25° to 35° B .  
and a temperature of  86° to  104° F. ; the cotton i s  taken 
out in two and a half to three hours and rinsed with 
water, to which an acid may be added. It is next 
bleached. 

Plated Sheet Aluminum. -Wach witz has invented a 
process for plating sheet aluminum which is said to 
remove the difficulties heretofore connected with the 
working up of aluminum. Copper-plated sheet alumi
num can be worked up like copper plate and can be 
soldered, folded, tinned, n ickel-plated, etc. The cop
per adheres ill a thin layer on the aluminum, so that 
hardly any increase in weight is caused, and the cohe
rence of the two metals is such that no separation en
sues on rolling or stretching. The plating also renders 
the aluminum more resisting to bending, to blows and 
knocks. Copper-plated aluminum wires, wh ich can be 
readily silvered and gilded, are likely, under the above 
suppositions, to gain importance in the wire industry 
and electrotechnics. As regards the latter, it is very 
important that aluminum is non-magnetic and pos · 
sesses great conducting power for heat and electricity. 
-Dampf. 

Bronzes from Metallic Oxides. -As a rule, bronzes for 
decorative purposes are produced in the shape of finely 
powdered metals or metallic alloys. By the following 
methods handsomely colored bronzes can be obtained 
from metallic oxides and solutions : 

White Bronze.-Chemically pure zinc SUlphate, free 
from iron, is subjected for some time to calcination in 
an earthen retort. 

Silver Bronze.-Mix 1 kilo of a concentrated solution 
of zinc sulphate with 30 grammes of cobalt nitrate, 30 
grammes of nickel nitrate and 10 to 15 grammes of 
copper nitrate, all in solutions of 15° to 16° B. density, 
and calcine after evaporation. The longer calcination 
is carried on, the darker the color becomes. 

Ligh t Pink.-Mix 1 kilo of zinc sulphate solution with 
30 grammes of iron nitrate solution of 20° to 25° B. and 
calcine after evaporation. 

Leather Color (Yellow).-Treat 1 1dlo of zinc sulphate 
solution and 12 to 30 grammes of an iron SUlphate 
solution of 28° to 30° B. as above described. 

Yellow Gold.-Treat as above 1 kilo of zinc sulphate 
solution and 28 grammes of manganese nitrate solu
t ion or 12° to 14° B. The duration of the calcination 
regulates the shade. 

Yellow Green is obtained from 1 kilo of zinc sulphate 
solution and 25 gramme,;; of nickel nit.rate solution of 
15° to 16° density, with slight admixture of silver nitrate 
solution. 

Greenish Vermilion.-Dissolve 90 grammes of it'on 
sulphate, filter, and add to the filtered solution 120 
grammes of ferrocyanide, whereupon a bluish green 
precipitate results. Now a concentrated sol ution of 
400 grammes of alum is stirred in and su bsequently 100 
grammes of finely powdered lime are added, and after 
the effervescing is over, 900 grammes of lead acetate. 
The precipitate obtained is washed, dried at moderate 
heat and finely pulverized. These pulverulent colors 
give good bronzes with bronze oil ; ground in varnish, 
they furnish paints of good coverin� power,-FlI.rben 
Zeituui. 

[J UNE 1 8, I8c}8. 
GerlDan Shipbuilding; In 1 891. 

The Kolnische Zeitung of January 16 has an in
teresting summary of the results of shipbuilding in 
Germany in 1897, of which the following precis has 
been forwarded to the Foreign Office by H. M. Am bassa
dor at Berlin : 

Shipbuilding, like all other industries in the past year, 
has every reason to be satisfied with its development. 
It has been said that German shipbuilding can now 
consider itself to be on an equal standing with that 
of other countries ; but this opinion applies rather to 
special ships constructed than to shipbuilding as a 
whole. 

It is very instructive to consider for the past year 
the figures for ships and tonnage built. It will then 
be seen that, thol1!o!h Germans have much reason to be 
satisfied with the results, they must yet acknowledge 
that they are far behind Great Britain, and have no 
reason to rest on their present laurels. 

In 1897, seventy-nine ships were launched from 28 
yards, in which figures are included only seagoing 
vessels of at least 100 registered tons. This represents 
a total of 185,000 tons. Tile bulk of this tonnage is in 
passenger steamers, about 40,000 in eight men-of· war, 
and 2,600 in sailing ships. This shows that the con
struction of sailing craft, being only about 1 per cent 
of the whole. is practically at an end. And this small 
tonnage built at horne has only been increased by some 
500 tons of foreign built sailing ships. This considera
tion is unsatisfactory from the point of view of train
ing up crews for sea service. 

Turning now to the construction of steamers, it is 
seen that for merchant shipping German yards have 
tried many varied types, and not only for special de
signs. Large steamships have been built with their 
powerful illachinery and complete fittings fulplling al l 
the many requirements of the passenger steamers of 
the day, in which branch the two large companies of 
Hamburg and Bremen (the Hamburg·American and 
North German Lloyd Companies) take the lead. Ger
man yards are also turning out special kinds of ships, 
such as ice breakers Jof which many are for Russian 
account), petroleum steamers and steamers for high
sea fi�heries. Whereas Holland and England have 
earned enormous sums by fishing on the high seas, 
Germany stands in this respect even behind France 
and Belgium, on account of the protection accorded to 
this industry by the government and by the activity of 
patriotic companies. Fisheries of the high seas are now 
gaining some importance, and there are over one h un
dred steamers employed in flshing, all of which have 
been built in Germany. 

With the exception of a few orders from Russia, the 
merchant vessels were .built for the account of Ger
mans. Such a result, vill . ,  that Germans can, to a great 
extent, now supply their own requirements, must be 
regarded as most satisfactory, when one remembers 
the well merited standing,and renown of British yards, 
and their advantages as regards low prices for coal and 
iron. 

Thus the Germans have reached the first stage which 
should encourage them to strive for the second step, 
which is the attainment of orders from abroad for Ger
man built vessels. With regard to men· of-war, they 
have already succeeded in this respect. Of the 50,000 
tons of men-of-war built in late years, 23,000 were con
structed in private yards and 27,000 by the government. 
Besides the seventy-nine ships of 185,000 tons built at 
home, there were ordered abroad thirteen other ships 
of 32, 000 ton8. A torpedo destroyer of 500 tons W :;J S  
also ordered in England. The present position is there
fore a most satisfactory one for Germany when her 
former dependence upon foreign countries is remem
bered. 

. . ' . 

quick Journeys DIade NoW". 

A French statistician has just drawn up an interest
ing document showing at variolls periods in what time 
certain frontier towns could be reached from Paris. 
The years chosen are 1650, 1782, 1834, 1854 and 1897. 
In 1650 it took five days to go from Paris to Calais. 
One hundred and thirty-two years later, in 1782, the 
duration of the journey had been reduced to sixty 
hours. In 1834 it had fallen to twenty-eight hours, and 
in 1854 to six hours forty minutes. To-day one of the 
boat expresses takes three hours forty-two minutes. 

The journey ' to Strasb urg took two hundred and 
eighteen hours ill 1650, one hundred and eight hours 
in 1782, ten hOllr� forty minutes in 1854, and to-day a 
matter of eight hours twenty minutes. 

'fhe difference for Marseilles is still more phenomenal. 
From fifteen days in 1650, the duration of the journey 
was red uced to eighty hours ill 1834, and to-day it 
takes twel ve and one-half hours. The distance from 
Paris to Bayonne two centuries ago took three hundred 
and eighty-eight hours ;  to-day it occupies eleven hours 
eleven minutes. Brest can be reached in thirteen 
hours thirty-seven minutes, while in 1650 it took two 
hundred and seventy hours. Finally, for Havre, 
ninety-seven hours was considered quick traveling in 
1650. It took fifteen hours in 1782 and seventeen hours 
in 1834. To-day it ill a ma.tter of threll hou1'll tiftll�n 
miDuteli. 
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THE SPANISH TORPEDO BOAT DEST ROYER 

" TERROR." 

Persis t e n t  reports of conflictin g  nature are being 
circulated regarding the Spanish torpedo-boat de
stroyer .. Terror, " to the effect she h as been ctestroyed 
by the U n i ted States fleet off Santiago de C u ba. 
Tho ugh t hese reports lack verification , a description of 
the craft in q uestion may be of interest . 

'r h e  " Terror "  and her siste r ship . .  FurO!' " were 
contracted fvr by the Span ish government, aud 
b u i l t near Glasgo w, Scotland. by the Clydebank En
gi neering and S h i pb u ilding Company (Limited) ,  dur
iug 1896 and 1 897 ; and both were su p posed to repre
sent the most advanced type of naval construction 
aud arma m e n t, i n  their class. T h o ugh laid down 

on the general lines ado pted b y th e Adm i ralty Board 

of the Bri t ish navy, these craft d i ffered slightly t here
f !'O lll , ch iefl y in l lJ atters relati ng to the accolIlmo
d ation of ,officers and CI'e w, and spec i al l y  as regards 
sel' vice i n  tropical seas. Im permeabi l i ty to art i l lery is 
l i tt le cons i d ered i n  torpedo- boat destroyers, i n asmuch 
as th ey are supposed to re l y upon a lo w freeboa l d, 
t1wi r speed and ab i l i ty to maneu ver q uickly to avo i d  
t h e  fire of an enemy, and u p o n  an armaloent of rapid
tire guns to resist attempts at boarding.  

The  "Terror" is (or was) 220 feet l on g and 22 feet beam, 
o ver a mou lded depth of 1 3 feet, w i t h  a total ( loaded) 
d i sp l acemen t of 380 to ns , and dri ven b y  tri p l e- bladed 
t w i n  screws, each with fo ur-cyli nder t rip le expansion 

vertiea l  e n gin es . Her contract called for a spEed of 
2 1 '5 and 28 knot�, respective l y ,  u n der n atural and forced 

draught, and on her trial tri p she is  repurted to have 
exceeded t he forlll er by a t ul l  k not and the latter by 

one-half knot, on both occas ions w i t h  a load of 75 ton s ;  
one o f  h e r  sister craft sustai ned con t iC1 uo usly, for t wo 

" 

J t itutifit !mtritan. 
boiler is controlled by a speCial automatic feed regu
lating arrangement which keeps the water at a steady 
level in the boiler. For the auxil iary systelll a similar 
feed pump is placed in each boiler room, an d  each 
pump is connected by separate pi pes with the reserve 
fresh water tank, the hot well tank and the sea, and 
d ischarges d irect to the boi lers. The pump i n  the 
after boiler room also d ischarges to the deck and there 
serves the p u r poses of a fi re pump. 

The main steam pi pes are of gal vanized steel . A n  
i n dependent p i pe extends betwetc!n each boiler I'oom 
and one set of en gines , and each pipe is fitted w i t h  a 
stop valve an d st eam separator 011 the engiue room 
bu l kh ead ,  there by insuring dry steam i n  the engine. 
T here i s  also a co n necting pipe between the main 
steam pipe an d an equil i bri u m valve .. t each high 
pressure cyl inder. A n  independent auxi l iary steam 
p i pe supplies all the auxil iary engi nes, fans, capstans, 
steam steerin g gear, etc , except the main feed pu mps, 
and the exhaust stealll is led by a system of pipes to 
either of the mai n con denser.; . 

The four cyl inders of each set of engines are separate 

cast i n gs , b ut bolted togeth er an d transversely stay ed, 
and l i kewise stayed to the gusset plates in the w ings 
con n ecting the frames and deck bealIls ; also a pai r of 

stru ts extend fro m each of t h e  h igh p ressure cy li n ders 
to gusset plates between the d ecks and forward b u lk
h ead of the engin e room, and l i ke ties secu re the low 
pressure cy l in ders . T he cy l i nder bottoms, each a sep
arate cast i n g, are bolted to the cylinders, and they, to
gether w i th the cyli nder covers, and top an d bottom 
covers of the va lve casin gs , are of cast steel. Pistons of 
forged steel, t u rn ed throu gho ut and fitted with Per
k ins  metal r i n gs ; p iston and con n ecting rods hollow 
and of w rougllt steel ; crosshead pi n s of casehardenei 

391 
'''heater Sick ness. 

Under the name of mal de theatre, we find in  the 
Progr�s m�dical , says '],he N e w  York Med ical Journal , 
all account of an affection often w itnessed by phy· 
sicians i n  theaters, according to the writer. It is 

man ifested by loss of consciousness, fa i n tness and even 
sy ncope. I t  generall y occ u rs in persolls who havp 
d ined hasti ly i ll a restaurant and reached the theater 

overheated . P regnant young women are part ic u larl y  

d isposed t o  i t .  T h e  onl y  treatm e n t  required i s  t o  
loosen t h e  clothin g, l a y  t h e  pat ien t  clo w n .  expose t h e 
face to fresh air, bat he t h e  tellJ ples w i t h  a l i t tle cold 
water or cologne , and appl y smel l i n g  salts. The pat i
en t  should not be allowed to st an d or s i t u p  u n ti l the 

attack is thorou gh l y O Y e I', t h at is, for ten or fi fteen 
m i n utes, and t hen h e  h ad better not remain for the 
rest of the perfor lll ance, but go hOllie. 

-------- � .�,�.-----------
Preh i s t o r i c  D e ll t i st r}- .  

George Byron Gord on, t h e  ex p lorer, contributes an 
article on " Th e M yste rious City uf H o n d u l"as " to the 
Jan uary Cent ury . The ar t icle g i ves a n  acco u nt of 
recent d i scoveries at COP:lIl . 1\1 1-. Gordon says : 

" No regular b u r y i n g  place has y et bee n found at 
Copan ,  but a n U lll uel' of isolated t o m bs have been ex
p lored. The locat ion o f  t h ese was strange and u n ex
pected - beneath t he pa\'e11Ient of co u rt yards and 

u n d e r  the fou u datiuus of houses. They consist of 
slll all  challJbers of very excellent. mason ry, roofed 
souleti mes b y  llJ ean s of t h e  horizontal arch and some
times by m ean s of sla bs of stone rest i n g  on the top of 

the vertical wa l l s. In t h ese tom bs one, au d somet i mes 
two int erments had been made.  'l'l:e bod i es had been 
laid at full lengt h u pon t h e floor. T h e  cerements had 
long since moulded away, and the skeletons themselves 

" 
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hours, under forced d raught , a speed of 30 '02 knots

ap prox imatel y 34 '2  lui les. 
T h e  armament consists of t wo 14-pounder q uick

firi n g  g u ns, fore and aft, tile for Ill er mounted on t h e  
con n i n g  tower ; two 6- pounder broadside g u n s  of like 
type ; and t wo 37- m i l l i meter auto matic. qu ick-firi n g 

guns mo u n ted , respect ively, on starboard an d  port b o w ;  

a l l  supplied by the Maxi lll - Nordenfeid t Gu n a n d  A m 
lIl u nition Com pany (Li mited),  and representi ng the 
latest advance i n  naval art i l l ery ; i n  fact, t he rapidity of 
fi re. especial ly w i t h  t he auto mat ic guns, wh ich are 
loaded and fired t h rough the agency of the recoi l , is  
d escribed as a " hai l  of i ron missi les ; "  also t wo tor
pedo t u bes on the Schwartzkoplf syste lJl , 14 i n ch es in 
d iameter, mounted on the u pper deck so as to fire on 
either side. Four torpedoes are carried, alon g w i th 
complete sets of a i l' com pression mach i nery .  

The steam powel' of these vessels is d eri ved from 
four im proved X ormand boilers, wi th galvau ized steel 
tubes, situated fore and aft in two separ ate water
tight compart l llents . The t wo distal furn aces dis
charge each i l l t o  i ts own f unllf�l,  but the lll i (l s h i p  
pair have o n e  l arge f u nnel i n COlll l J lon.  Forced 
d raught i s  on the closed stokehole syste m ,  the ail' be
ing suppl ied by two s i ngle-breasted fans in  each fi re
hold, p laced one on either side of th e  bu n ker b u l k
heads, the ai r be ing adm itted to th.eln hy large cowls 
directl y o verhead ; the fan engines ar.e of the open 
vertical type. The boiler feed consi sts of a main and 

au xiliary system of pum ps and pipes, separate and en
tirely ind epen dent of each other. The main systelll 
consists of two of Weir's special feed p u m p s  at the 
forward end of the en gi n e  room , each d rawi ng from 
the hot well tank t h rough a Harris patent feed water 
filter. and d ischarging either to the boilers i n  one COlll
partment di rect , or throu gh a couple of Weir's feed water 
heaters, situate o n  the forward . engine 1'00111 bulkhead 
between thE" pumps. The feed water discharge to each 
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steel fixed in forks of t h e con necting rod ; piston h ead , I were in a crum bling con d ition and gi ve l i tt le kn o w
piston rod an d pisto n rod guide,  one complete forgin g, [ ledge of t h e  p hys i cal ch aracteristics of the  people ; b u t  

t h e  latter with llJ ach i n ed recesses filled with white o n e  fact o f  surpas� i n g  i n t e t"est came t o  light concerni n g  
llJetal o n  the " ahead " side ; the , . a h ead " g u i d e  faces t h e i r  pr i v ate li ves, n am e l y ,  t h e  cu stom of adorn i ng 
of cast i ron, with water eirculation at back ; . .  astern" the front teeth with gems i n lai d in the enam el , and b y  

faci n gs of b ronze. fi l l i n g. Although not a l l  of t h e  sets fou n d  ha \'e been 
T h e bed plates also are of cast steel,  each conS i st- I treated in this way, there are en ou gh to sho w  that t h e  

i n g  o f  t wo angle b a r  shaped castings exten ding t h e  practice was general, a t  least a lllollg t he u pper cla��es ;  
w h ole lengt h of the en gine and rest iug on longit u di nal for al l the tombs opened, froll1 t h e i r  assoc iation s w ith 
fra mes extend i ng between the e n gin e room bulkheads. prominent houses,  seellled t o  hase belon ged to people 
The main beari ng frames exte n d  between, at right of ran k and fortune. The stone used in t he i n lay i n g  
an gles, being checked i n to and secured to these cast- was a bright green j ade i t e . A c i rcu l ar cavity a buut 
i n gs , as wel l as t o the floor of the vessel,  by fitted bolts. one-sixteenth of an i uch i ll d i ameter wa- drilled i ll t h e  
T h e  cran kshaft an d  pins, and t hru st an d prope ller en amel of each o f  t he two front teeth of the u pper 
shafts are hul l o w  and of steel. The h igh pressu r e  and row, and in laid with a litt le disk of j adeite cut to a per 
i n ter med i ate pressure cran ks are arranged opposite to fect fit, and secured by means of a b righ t  red ce lll ent . "  
one anoth er, and each pai r forged in o n e  piece ; bal - • • • 
ance we i gh ts appeal' on the cran k webs in order to re- Tile (: lIrrent S lI p plelDent. 

duce the vi bration s  to a minimU III. T he c u rrent STJPPI,ElIIEXT, No. 1172, con tai n s  a nUl ll-
A large e vaporator is situated am id sh i ps on the after bel' of arti cles of great i nterest. The su bject of the 

engine room b u l k head, with a capacity of 3. 1 50 gal- front page engravings are the guns made b y  Messrs. 

Ions per day of f l'esh water, beside w h ich i s  a disti l l in g Vickers' Son s  & Maxi m .  T h e y  are regarded as a 
con d enser, capab le of su p pl ying 560 gal lons daily of p u re very i m portant t.ype of m o d e rn  En gl i sh g u n s : 3 · i n c h ,  
aerated fresh wate l', c h iefly used for sh i p p u rposes, the 6-inch a n d  12-inch guns are i l l u s t ratp d .  " T h ree-Colored 

rt'lIlai n d er of th e vapor goi n g  to the main condensers Ph otographi c Pri n ti n g " is  fin art i cle by Captai n 'V. 
to serve as m ake- up feed .  A separate en gine, with De W. A bney . t:;ey"ral n o nl t ypes of acet y len e ga s gen

p u m ps, i s  also fitted for maintai n i n g  the wat t'r level erators are also shcTWn.  . .  Patell�R " is  t h e  su bj ect of a 

i n  t h e  evaporators, circu l a t i n g  t h e  condensing sea paper b y  Jam es- W. See, w l dch w i l l be presen ted a t  

water and p u m pi n g  the d rin k i ng water i nto t h e  ship's t h e  N i agara Fal ls .meeti n g  o f  th e  A lll erican Soci et y of 
tanks. A n  auxiliary air pump is fi t ted to each of the Mech an ica l Engi neers. " Th e  B:tttle of Man i l a " i ii  t l t e  
ci rcu lating pUlllpS, a n d  i ,  conn ected to t h e  bottom of s u bj ect of an i l lu strated article showi n g  one o f  t h e  
t h e  m a i n  con d e nsers, di sch arging t o  t h e  hot well tan k. S pan ish cruisers d estroyed In' Admiral nt'wey an d abo 

On the after engine room bulkhead there is also a du- a portrait of Ad m i ral l\Iontojo.  " Pe�ts and Poisons 

p l ex'bi lge pum p, for cleari n g out the bilges l)f the engi n e  Peculiar to Cuba and the P h i l i ppines " is  all i n tert'st i n g  
a u d  boiler rooms, a n d  ejectors are fitted to each com · article by Dr. A rchie Stock wel l .  " T h e  De velo pm en t 
partment , so that, in case of excessive flooding, the of Central Station s " is an iuterest i ng address by Mr. 
water may be rapidly got rid of. For the engraving of Samuel Insul!, the first installment of which is p u l>-
the engines we are indebted to London Engineering. lished in the current SUPPLEMENT. 
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SANTIAGO DE CUBA-ITS ENVIRONMENT AND 
DEFENSES. 

Next to that of Rio de Janeiro, the bay of Santiago 
de Cuba is, admittedly, the most picturesque in the 
western hemisphere. In reality, the bay forms two 
harbors, an inner and an outer, both landlocked, and 
approached by a very contracted and more or less tor
tuous channel, beset with rocks and shoals. In fact, 
the entrance to the outer harbor is difficult to locate, 
and would be almost im
possible but for peculiari
ties of topographical out
line and the fortifications 
that loom up against the 
hillsides. Santiago City, 
g e n e r a l l y  k n o w n  as 
" Cuba " to the natives, 
lies at i,he f u r  t h e  r ex
tremity of the inner bay 
on its right , bank, conse
quently is not at all visible 
from the sea. Dirty and 
squalid for the most part, 
with ill - kept streets and 
dilapidated dwellings, it, 
nevertheless, is most at
tractive when viewed frolIl 
the water front and at a 
distance ; the yellow a n d  
blue houses literally rise 
from the water's edge, ex
tending almost to the SUlIl
mit of a hill that, but for 
the dwarfing effect pro
duced by the hazy blue 
peaks that encompass both 
valley and bay, would be 
termed a mountain. In
deed, the shores of the 
harbor a r e  al:nost uni
formly high and rugged, 
being merely the foothills 
arid spurs of the Sierras. 

As a military and naval 
station, S a n  t i a g o  dates 
from 1514, when Diego Ve-
lasquez here founded a settlement and erected rude de
fenses for its protection. Thus, after Baracoa, Santiago 
is the oldest city in Cuba, and for more than two cen
tlll'ies enjoyed the distinction of being the capital of 
the island. In 1553 it was raided by the French and 
the fortifications in part destroyed. Ten years later a 
new series of defenses were undertaken, that in 1663-65 
were replaced by the obsolete brick, stone and niortar 
structures now known as Morro Castle, and Estrella, 
Punta Gorda and Santa Catalina batteries. Of later 
date are batteries Aquadores and Blanca-the one an 
outlying defense to Morro, the latter occupying the 
place of the ancient artillery barracks just below the 
city-and the fortress of La Zocapa (or Socapa). Of still 
later date are water batteries on Isla de Smith, where 
the lower bay debouches into the narrow gut that con
nects it with the Caribbean Sea. 

�orro, which is practically a duplicate, though on a 
slightly reduced scale, of the castle of the same name 
that guards the entrance to Havana, is perched high 
upon the cliff that at the right hand entrance of the 
harbor forms Morillo Point. Its ancient crumbling look 
and weather - beaten and 
discolored walls cause it 
to have the appearance of 
being ready to topple into 
the waves below ; but for 
all, it is stronger and more 
defensible than its exterior 
would indicate, and the 
least salient portions lie 
beneath the masonry, hav
ing been excavated from 
solid rock. It will be re
called this structure once 
held the cells, offices and 
torture chambers of the 
Inqu isition at the t i m  e 
when the . ,  Holy Office " 
assu'med to be arbiter of 
the destinies of all Spanish 
A m e r i c a. How far the 
Morro and i ts sister and 
outlying fortifications have 
been strengthened in order 
to meet the exigencies of 
modern warfare, and spe
cially of the present con
flict, is chiefly a matter of 
conjecture, and it is not 
safe to rely too much upon 
the indolent habits and 
procrast inating t r a i t s  of 
the Hispano-Latin race. 

lJiagonalIy a c r 0 s s the 
outer entrance of the har
bor, to the west of Morro, 

and exactly opposite to the fortress of Santa Cata
lina on Canones Point, stands the castle of La Zoca
pa. Here is the narrowest part of the channel, there 
not being more than 120 yards between the oppos
ing shores. By a glance at the harbor plan, as pub
lished in the SCIENTIFIC AMERICAN of last week, 
it is possible to more fully realize the nature of the 
defenses of San tiago. remembering also that the nat
ural topography of the region constitutes the strongest 

ENTRANCE TO SANTIAGO DE CUBA'S MORRO CASTLE. 

portion thereof, being such as to defy any improve
ment at the hands of lUan beyond fortifications an d 
armament. The ' hostile vessel that essays Santiago 
Harbor is not only lSubjected to the fire of Morro and 
tbe water batteries below and behind to tht' east of 
this castle, but must likewise run the gauntlet of the 
Estrella, Santa Catalina. and Zocapa ; further, from the 
moment she is well inside Morillo Point she is sub
jected to an enfilading fire from Punta Gorda, an ordeal 
that is supplemented by a like fire from Isla de Smith 
as soon as the narrowest part of the channel is reached. 
At present this gut is additionally defended by the 
Spanish warships, Admiral Cervera having manifestly 
taken an advantageous position w ith this view. Pre
suming, however, all these obstructions and dangers 
are safely encountered and passed, to reach the city 
there still remains to be forced the second narrow 
channel, only about double the width of that guarded 
by Morro and Zocapa, et al. ,  in order to enter the upper 
bay. Guarding the upper end of this channel is Rat 
Island (Isla de Ratones), now believed to be well de
fended by modern earthworks ; and the battery on 

!HE BAY AND CITY OF SANTIAGO DE CUBA. 

Punta Gorda has again to be considered, for if it has 
not been completely silenced, it is still capable of de
livering an enfilading fire, and over the stern, instead of 
over the bow as before, of the foe. Again, certain 
charts indicate that in the vicinity of Rat Island the 
only navigable channel in. certain spots shoals to 24 
feet, which is prohibitive to the passage of battleships 
and the heavier claRs of cruisers, which require 26 feet. 

Thus Santiago is eminently fitted by nature to be a 
western Gibraltar. Pro
perly fortified and defend
ed, the harbor could defy 
an y attack from the sea
ward ; and to the landward 
the rugged characters of 
the hills and mountains 
are such as to offer almost 
un paralleled a dva n t a g es 
for either offensive or de
fensive operations. B u t  
since the early history of 
the province of Santiago, 
no measures h a  v e  e v e r  
been taken to defend its 
capital city and chief sea
port from the rear, except 
those of temporary and 
flimsy character that have 
been necessitated by the 
raids of insurgents. 

In the light of the fore
going, the feat of Lieut. 
Hooson, in bloclmding the 
lower bay of Santiago, by 
sinking the coll ier " Merri
mac" in the narrowest part 
of the chan nel, between 
Santa Catalina and La 
Zocapa, acquires new in
terest and f u r t h e r  evi
dences the act was of a 
more daring and difficult 
nature than has generally 
been imagined. It is evi-
dent the strongest battle
ships could hardly hope to 

escape scathless under the fire of three fortresses-with 
all the advantages of elevation-and as many batteries, 
to say nothing of the Spanish fleet, not even if all the 
guns employed by the foe are of an obsolete type and 
comparatively deficient penetration. That the " Mer
rimac" and her volunteer crew suffered so little from 
the batteries must be ascribed, first, to surprise, and, 
second, to the distraction afforded by the fire of the 
United States squadron. To I;\urely and certainly per
form the task set demanded a cool head, insouciance 
to surroundings, and dogged persistence, since the en
terprise was of the nature of a naval forlorn hope. The 
results to the country in practically, and for the pre
sent, at least, disposing of the Spanish fleet as regards 
future offensive operations in western waters, are incal
culable. . . , . 

The Cavalry 00r8e. 
The army regulations prescribe the kind of horses 

desired for cavalry as follows : " The cavalry horse 
must be sound and well bred, gentle under the tladdle, 
free from vicious habits, with free and prompt action 

at the walk, trot and gal
lop, without blemish or de
fect, of a kind disposition, 
with easy mouth and gait 
and otherwise to conform 
to the following descrip
tion : A gelding of uniform 
and hardy color ; in good 
condition ; from 15 1-4 to 16 
hands high ; weight not less 
than 950 nor more than 
1. 150 pounds ; from four to 
eight years old ; head and 
ears small;  forehead broad ; 
eyes large and prominent. ; 
vision perfect in every re
spect ; shoulders long and 
sloping well back : chest 
full, broad and deep ; fore
legs straight, and standing 
well under : barrel large 
and increasing from girth 
toward flank ; withers ele
vated, b a c k  s h o r t  and 
s t r a i g h t ;  1 0  i n s  and 
haunches broad and mus
cu lar ; hocks well bent and 
under the horse ; pasterns 
slanting and feet small 
and sound." 

.. . ... 
THE a v e r a g e  walking 

pace of a healthy man or 
woman is said to be seven
ty-flve steps a minute. 
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JUNE 1 8, 1 8<}8.J 
A GREAT POWER HOUSE 

AT NIAGARA. 

The canal of the Niagara 
Falls Hydraulic Power and 
Manufacturing Company 
is 4,400 feet long. For the 
past ':lix years this com 
pany h a s  expended a 
large amount of money in 
enlarging it. Their right 
to take water from the up
per Niagara has been re
cognized by the State leg
islature to the extent that 
they may develop many 
thousand horse power. 
The present width of the 
canal at its entrance is 250 
feet. In 400 feet the width 
narrows do�n to 70 feet, 
and at this width it con
tinues to the basin, which 
is located about 300 feet 
back from the edge of the 
high bank, with which it 
runs parallel. The basin 
is about 400 feet long and 
70 feet wide. The com
pany own a right of way 
100 feet wide all along the 
length of their cana.l, so 
that they can still fut·ther 
increase its width 30 feet 
at their desire. For 40 feet 
o(the present width of the 
canal the channel is 14 
feet deep, and for the re
maining 30 feet it is 8 feet 
d e e p. I n  c o n s tructing 
the 14·foot channel it was 
run along the n orth I!ide 
of the waterway for a por
tion of the length of the 
('..anal, and on the south 
side for the remaining dis
tance, a course adopted, 
no doubt, in order that 
buildings standing close to 
the canal might be avoid
ed until it is found neces
sary to still further widen 
the channel. The work of 
widening the canal is still 
in progress, in fact it seems 
to be the adopted policy 
of the compan y to pro-
ceed with this work until their waterway has at
tained its full width and depth. The company own 
their own outtit of drill boats, scows, dredges, tUgR, 
etc. , and unlike many companies, do their work by 
day labor instead of by contract, all being under the 
supervision of their chief of engineers, Wallace C. 
Johnson, M. Am. Soc. C. E. The excavated material 
is carried on scows to Port Day, at the entrance to the 
canal, and there deposited in h uge mounds on the com
pany's property. It is utilized in many ways, New 
York State through Superintendent Welch of the State 
Reservation, having 
found it most ser
viceable for filling 
purposes about the 
l' e s e l' v a t  i o n , no 
charge being made 
to the State for it. 

NEW PENSTOCK OF THE POWER HOUSE. 

rators furnish power for the operation of t he Niagara 
Falls and Lewiston Railway, better known, perhaps, 
as the " Great Gorge Route." shown in the SCIENTIFIC 
AMERICAN for March 28, 1896. So satisfactory was this 
original installation that the company immediately be
gan the erection of an addition to the building. This 
addition is now completed, and the dimensions of the 
power house now are 100 feet by 120 feet, with ample 
room for still further enlargements. It is the inten
tion of the company to place five wheels of 2,500 horse 
power each in the extension to the power house, and 

393 
the first has been installed. 
It was made by R. D. 
Wood & Company, of Phi
ladelphia. and in design 
slightly resembles the wa
ter wheels in the original 
section, but its construc· 
tion is different. It is 
known as the Jon va.1 ·  
Geyelin improved wheel .  
and takes the water at the 
bottom throu gh a 60· inch 
valve in the penstock. 
The water flows upward 
and is admitted to the 
guide wheels by a gate 
and then to the runners. 
From the sides project dis
charge pipes laterally and 
then d o w  n w a r d I y, to 
which draught tubes 22 
feet 8 i nches long are at
tached. thus utilizing. in 
part, the atmospheric pres
sure. The heads of the 
casing are of cast iron , 1% 
inches thick with 2� by 
6-inch ribs at the bottom. 
Foul' 2;l4'-inch rods extend 
t h l' 0 u g h  the casing to 
stiffen it. The turbine 
wheels are made of bronze, 
and they are located in the 
draught tube casing, one 
on each side of the casing 
proper. The pair weigh 
5,095 pounds. They are 
mounted u pon a horizon
tal shaft, supported by a 
rigid bearing, with the 
flush bearings bolted to 
rigid bearings. The disk 
that forms part of the 
flush bearing is keyed to 
the shaft and adjusted by 
four heavy set screws, one 
on each pnd of the shaft to 
take up the thrust. The 
gate used is a ring gate. 
It revolves on a barrel, 
w hich is fastened to the 
guide wheels b y  bolts. A 
walking b e ll. m working 
over the main casing will 
operate the gate, which is 
connected to the beam by 

steel rods 2� inches in diameter extending down 
through glands into the casing. Over the walking 
beam is an air cylinder about 36 inches high and hav
ing an inside diameter of 20� inches. The Reynolds 
governor will be used. There are thirty-four buckets 
on the runners, having a total area of 140 '25 square 
inches. On the guide wheel there li re twenty buckets 
with a total area of 149 '53 square inches. The wheel 
was installed under the supervision of E. H. Broome, 
representing R. D. Wood & C9mpany. 

Attached to one side of the wheel is a generator made 
by the General Elec
tric C o m  p a n  y for 
supplying current to 
the n e w  chlorate of 
potash plant of the 
National Elel'troly
tic Company located 
on the high b a n  k 
above, adjoining the 
Cliff Paper Compa
n y's mill, and to the 
other side will be 
attached an alter
nating current dy
namo d e s i g n e d  to 
furnish current for 
the Buffalo and Ni
agara Falls Electric 
Light and Power 
Company. The first 
machine is in place 
and ready to run. It 
has been most care
fully designed in or
der to enable it to 
cope with the severe 
service of electrolytic 
work, the process reo 
quiring practically 
continuous 0 p e r  11.
tion. The machine 
has 14 poles, and will 
make 257 revolutions 

The power house 
at the water's edge is 
built of stone, much 
of it being quarried 
on the site. The 
walls are of the most 
substantial construc
tion. while the roof 
is of the steel truss 
pattern. The origi
nal section of the 
buildi ng was COIn
pleted in 1896, and 
there is installed in 
it four turbines made 
by James Leffel & 
Company, of Spring· 
field, 0. , illustrated 
in the SCIENTIFIC 
AMERICAN for March 
6, 1897, which operate 
eight generators, six 
of which s u p p l y 
power to the lower 
works of the Pittlt 
burg R e d  u c t i o n  
Company, makers of 
aluminum. while the 
remaining two gene-

'lim POWER HOUR 01' T-D NIAGARA PALLS HYDRAULIO POWER UD JLUroPAOTURING OOKPANY. 
per min ute, giving 
an output of 5,000 
amperes at 175 volts, lI.BCBBT DEVELOPltEBTS OF THE W ATEB POWEll. Of BIAGAJU FALLS. 
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or a capacity of 875 kilowatts, which is nearly 1 ,200 

horse power. It is direct connected to the water 
wheel. The current from this machine will be carried 
to the chlorate of potash works on aluminum cables, 
the lower part of which will be in bar form, and the 
upper in the form of cables well inslliated. They will 
be the first of the kind put in practical service, but the 
com pany have great confidence in their efficiency, as 
the current from the original section of the station is 
carried to the aluminum works over aluminum cables 
having 500 strands, and which have been found to 
give good service. 

The dynamo for the Buffalo and Niagara Falls Elec
tric Light and Power Company will be of 700 kilo
watts output capacity at 2,200 volts pressure. It is to 
be operated at 250 revolutions per minute and at 125 
cycles per second. It is being made by the Walker 
Company, of Cleveland. O .  In connection with it 
there will be instal led a continuous current exciter of 
sufficient current capacity to supply current to the 
fields of the dynamo to permit of its producing 1, 100 
kilowatts at standard voltage for a short time. 

The water supply for this power station passes from 
the canal basin through a connecting canal about 16 
feet wide. 20 feet deep and 300 feet long, to a forebay 
located on the edge of the high bank and running par
allei to it. The length of the fore bay is about 200 feet, 
and it is 30 feet wide by 22 feet deep. 

The walls of the original section were built of stone, 
but in the recent extension concrete has entered largely 
into its construction, some of the walls being faced 
with stone. A second connecting canal is being built 
between the forebay and the canal basin,  
the wal ls being entirely of concrete. Where 
this  canal passes beneath railroad tracks, it 
i s  to be made watertight. 

The penstock of the original installation 
is 8 feet in diameter, the steel from which it 
is made varying from Iff of an inch to H in 
thickness. Leaving the penstock it extends 
horizontally 25 feet, then descends in a verti
cal direction 135 feet, and then at an angle of 
45° to the power house. It runs under the 
power h ouse floor for about 70 feet, being 
suspended in the tail race on iron supports. 
In erecting the penstock for the new instal
lation several changes have been made. The 
new !>enstock is about 11 feet in diameter. 
It leaves the forebay with an elliptical bell 
mouth about 20 by 11 feet. It runs out 
horizontally supported by two steel beams 
for a distance of 60 feet and then drops ver
tically nearly 200 feet to the power house. 
For about 50 feet of its length under the 
power hOllse floor it is  13 feet in diameter. 
After passing one or two wheels its diameter 
is reduced until it is 7 feet in diameter, be
yond which point it tapers off into a cone 
18 inches in diameter to form a head, finally 
ending in an air chamber 15 feet high by 4 
feet ill diameter. Owing to the size of the 
elbow, considerable trouble was experienced 
in getting it to the desired point at the falls, 
as the passageways between some of the 
mills were too low to allow its passage on 
cars. The steel used in its construction 
varies from !r to 1! inches in t hickness.! The 
new tail race under the powel' house floor 
is 22 feet wide and 30 feet deep, being slightly 
larger than the tail race under the original 
section of the building. Its construction is 
most substantial, of ashlar masonry. In this penstock 
the new penstock is supported by a series of posts and 
beams, made by the Variety Iron Works, of Cleveland, 
0. , all parts of which Chief Engineer Johnson has had 
made adj ustable by keys. The water discharged from 
the wheels has but a few feet to go to reach the lower 
river. Standing, as does the penstock, out from the 
cliff in column form, it presents a most imposing ap
pearance and attracts much attention. 

The gate house is  located over the fore bay'. It is an 
iron frame structure covered with corrugated iron. It 
is a thoroughly fireproof structure, and stands in the 
rear of the lower works of the Pittsburg Reduction 
Company. Here are located the appliances for open
ing and closing the gates which allow the flow of water 
into the penstocks. Before the wat.er passes into the 
penstocks it goes through racks which screen out all 
floating substances likely to endanger the wheels. The 
apparatus in the new section of this building will be 
very similar to t.hat of the original instal lation. an im
provement being made in waste gate appliances so as 
to avoid &.11 trouble from floating ice. 

• • • • • 
Protecting Carbide agaln8t Mol8tnre. 

Carbide is packed for shipm�nt in sealed tin cases, 
protected externally by wooden ones to prevent denting 
or piercing during handling or shipment, says The Pro
gressive Age. As these cases cost above $15 per ton of 
carbidfl, they add materially to t.he price of t.his mate
rial. To overcome this expense. and trouble, Jobn M. 
Bulkley, of Detroit, has deviSed a method of ooating 
the lumps of carbide with a waterproof material which 

J t ieutifit jlUeritaa. 
prevents water or moisture from attacking the carbide, 
enabling it to be shipped loose, in bulk or in boxes. 
Before the carbide lumps are put into the generator, a 
space about two inches square is freed from this coating 
by breaking the lump or by scraping. The water at
tacks the carbide at the exposed spot, giving off gas 
and raising the temperature, the latter being sufficient 
to gradually remove the waterproof coating. The 
generation of gas is thus said to go on. gradually 
instead of violently, as is the case when clear car
bide is thrown into water. The inventor claims for 
the method : (1) Economy in the method of packing, 
shipping and storage ; (2) convenience and cleanliness 
ill handling ; (3) immunity from accidents liable to oc
cur through contact with water when not in use ; (4) 
freedom from odor ; and (5) no deterioration and waste 
when in storage. The idea seems a good one ; certainly 
the end striven for is desirable and one that will tend 
to make acetylene popular by removing some valid 
objections. As to whether the method proposed is the 
most satisfactory, it remains to be demonstrated in 
practice. 

• • • I .  
The Slanghte.. Hon8e In Relation to Dl8ea8e. 

The growing danger of slaughter houses as a factor 
in spreading disease is at last being appreciated in its 
true bearings, says The Medical Record, and steps are 
being everywhere taken thoroughly to investigate t he 
Illatter and to correct as far as possible the evils of the 
present system. There is much to be done, but as 
soon as the general public understands the nature of 
the perils to which it is subjected, owing to the un-

[J UNE 18, 18gB. 
surrounding country, spreading trichinosis, echinococ
cus disease, gid, wireworm, and other troubles caused 
by animal parasites, a.nd tuberculosis, hog cholera, 
swine plague and other bacterial diseases. The im
portant factors concerned in spreading these diseases 
are offal feeding, drainage, rat.; and dogs." Two of 
the remedies suggested are as follows : " First, by a 
reduction in the nUlUber of premises on which slaugh
terin g is allowed , on which account it is urged as all
important that there be a segregation of the slaughter 
houses, so that all the butchers of any given town will  
be compelled to do all their killing in a common, in
closed and restricted area. In abandoning slaughter 
houses care should be taken to d estroy the rats, in 
order to prevent the spread of infection. Second, by 
regulating the factors concerned in spreading the dis
eases : (al Offal feeding should be abolished ; (b) drain
age should be improved ; (c) rats should be destroyed ; 
and (d) dogs should be excluded from the slaughter 
houses." 

This question of slaughter houses is attracting m uch 
attention in Europe, though chiefly in connection 
with tuberculosis, and some of the countries there 
have adopted stringent regUlations controlling their 
management. The system in vogue in Denmark is 
said to be the most perfect. In Copenhagen every 
animal is after slaughter branded upon various parts 
of the Cd.rcl!.SS, and the hrand is exposed in the butchers' 
shops to the pUbl ic. which, in conseq uence, recognizes 
that the meat has been passed by the official inspect
ors as fit for hUlllan food. In England the question 
has only lately been seriously t aken up. A royal 

commission has been appointed, mem bers 
of which are at the present time visiting 
some of the principal towns in the king· 
dom for the purpose of collecting evidence. 
In France carcasses are seized when there 
are any visible signs of tuberculosis. 

From abattoir st.atistics it is shown that 
in Berlin 12 per cent of the cattle slaughter
ed are tuberculous ; in Dresden, 14'4 per 
cent ; in Upper Silesia, 9 '5 per cent ; in 
Durham, 18'7 per cent ; and in Mid-Lothian 
(a uistrict in Scutland in which Edinburgh 
is located), 20 per cent. Of those slaughter· 
ed in London, 25 per cent are diseased, and 
in New . York, about 20 per cent. There 
can be no room for doubt that the sooner 
the task of putting all slaughter houses into 
a proper sanitary state is effectively carried 
out, the better will it be for the public 
health. 

.. . . . .  
Fever I n  Pla " t8. 

A phenomenon in wounded plants that 
seems to correspond exactly to what we 
should call fever in animals has been dis
covered in England by H. M. Richards. 
His experiments, which are described by 
him in The Annals of Botany, are thus 
epitomized in a note in Natural Science : 
.. He finds that accompanying the increased 
rate of respiration is an increase in the tem
perature of the parts affected. A kind of 
fever supervenes, and as in the case of 
respiration, the disturbance runs a Ilefin ite 
course, and attains its maximum some 
twenty-four hours after inj ury. It is inter-

GATE ROUSE AND CONNECTING CANAL. esting to note that the attempt to rally 
from an inj ury is  accompanied by some
what the same symptoms, increased rate 

sanitary conditions under which slaughter houses are I of respiration and evolutIOn of heat in plants as 
generally maintained, j ust so soon will they insist that in animals. O wing to the nature of the case, the 
remedial measures be taken. The most effective way I reaction is  less obvious in the former than in the 
to i mpress people with a sense of their danger is by latter, and a delicate thermoelectric element was re
pointing ')ut to them that these unsanitary conditions qu ired to appreciate the rise in temperature; but, com
are one of its sources, and to prove to them· that, unless pared with the ordinary temperature of plants i n  
radical remedies b e  put into force, infectious diseases relation t o  the surrounding medi um, the rise after 
may increase to an almost unlimited extent. injury is ' as great, if not greater than in animals. ' 

Ch.  Wardell Stiles. Ph. D. , in a paper published in The maximum in all the plants investigated was be-
1896, presents in a ciear manner the subject of country tween two and three t i lLes the ordinary e-xcess above 
slaughter hou:ses as a fa(ltor in spreading disease. In the surrounding ail'. Potatoes proved the most satis
the course of · his remarks he says : " The first matter factory objects for expedment, and it was found that 
to notice in connection with this subject is that every i n  massive tissues (such as potatoes or radishes afford) 
slaughter house is, from the very nature of things, I the effect of injury was local, whereas in the case of 
a center of disease, and naturally the poorer the con- I leaves (e. g. , onion bulbs) m uch greater extent of tissue 
dition of the premises, the more dangerous they are. was sympathetically affected ."  
These facts will appeal' clear i f  one considers what • , • , • 
takes place at one of these houses. Even if only a FROM experiments on rabbits, Dr. T. Oliver con-
fe w animals are slaughtered each week, t he total num- cludes that risk of death from asphyxia after inhal ing 
bel' may amount- to several hundreds during the year. a mixture of air and acetylene is not so great as from 
SOIlle of the anima.ls. are surely diseased. At least one a similar mixture ot" air and coal gas. The time taken to 
of the ho� has a·rchinosis, and when the offal of this produce toxic effects is longer in the case of acetylene, 
trichinous. ho,r if fed to hogs which are raised UpOI1 and the symptoms a.re free from the nervous or re
the grounds, the latter cannot escape infection with spiratory excitement seen with other narcotic vapors. 
trichinre. But that is not all. The slaugh tel' houses Provided asphyxia has not gone too far, recovery is 
are often overrun with- rats ; the rats feed on the offal, rapid after exposure to fresh air. The subject is re
and when feeding on the offal of a trichinous hog they ceiving further in vestigation. -British Med ical J ourna\. 
likewise cannot escape i.nfection with trichinre. Rats • ' .  • 
act aa dir-ect transmitters of trichinosis t.o hogs. " Dr. A DROP hamUle l' j ust erected in the Billings & Spencer 
·fittlell;li.vell lXIaDY lUOfe inatructive details, but which wor:-ks, in Hartford Conn. ,  is said to be the largest in 
we ha"\"e not the space to quote. He !'nmmarizes thus : the world. The drop wd�hll 8,000 lb. and the anvil 
" EverY· lIlaughter house is a center of disease for the 90, 000 �b. 
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,"OLOANOES AND EARTHQU'&xES IN THE 
l'IlILIPPINES. 

cated as they attempted to escape. The rain of hot stones 
and ashes lasted for three hours and the darkness for fi ve 

BY PROF. J. B. STEEBE. hOUI 3. Twelve thousand people were killed and many 
The Philippine Islands lie along the great belt of vol- fiouri'lhing villages destroyed, and their sites buried 

canic activity which extends from Japan to the Moluc- and lo.,t beneath the ashes. This was so deep in sOlJle 
cas. The chain of living volcanoes enters the Phi lip- places at the base of the mountain that trees were 
pine archipelago from Formosa, through the Bashees buried out of sight. The Spanish curate of one of the 
group, and, running the entire length of the great I villages, Fr. Juan de la Torre, survived as if by miracle, 
Island of Luzon, bends to the west and enters the and wrote thf' followin� aCl'ount : " I  was able to save 
island of Negros at its northern end and, passing down I my l ife by crawling under thl' trn n k  of It ('()coan nt.  tref', 
this island, crosses to Mindanao, apparently through which was bent over, form i ng a l i ttle shelter. 'fhere 
Siquijor or Fire Island. With several 
acti ve volcanoes in the Bashees Islands 
and that of Cagua at the northeastern 
extremity of Luzon, the volcanic force 
seems to be exhausted until the vi
cinity of Manila is reached. Onf' of 
the chief landmarks of the capital it! 
the great cloud-capped cone of Ma
hayhay, standmg off to the southeast. 
It appears to be now extinct, the last 
eruption occurring in 1730. It is over 
7,000 feet high,  but the crater has 
fallen in and the whole mountain is 
overgrown with luxuriant vegetation. 
Toward the top this consists, in great 
parr, of tree ferns, with theiJ:' trunks 
draped in mos�es and overgro wn with 
Illany species of smaller ferns. 

395 
tablished an estate upon the east side of Malaspina, on 
the strait separating Negros from Zebu, told me that 
the mountain was continually shaking and groaning, 
Near the southern point of Negros is the ancient vol
cano of Dumoquete. 'l' here appear to be no accounts 
of its eruptions, but as we steamed along the coast we 
were strnck with the appearance of immense ancient 
lava streams reaching from the summit of the moun
tain to the sea. Some of them looked like gigantic 
rai l way embankments. so even was their grade and w 
level their surface. 'fhey were too recent to have 

weathered into good soils and were 
covered for the most part with low 
tr!'es and coarse grass. While stop
ping at the town of Dumoquete we 
heard of the existence of a lake called 
Danao, in the mountail)s, and we de
termined to visit it. We first followed 
one of the old lava streams up to the 
vil lage of San.ta Rosa, made up of a 
few families of Indians who were en
gaged in cnltivating abaca, or Manila 
hemp. After leaving the village and 
cl imbing for six hours up the steep 
mountains and along knife-like ridges, 
we reached the lakes. There were two 
of these, each perhaps a quarter of a 
mile in diameter and lying in a valley 
surrounded by mountains so steep 
that we were in continual danger of 
slipping down in to the water, which 
was over OUl' heads a step from the 
shore. The lakes seemed to occupy 
an ancient crater, but  the whole coun
try was so thickly covered with tim bel' 
that we could get but little idea of its  
configuration. The barometer showed 
a height of 3, 500 feet. 

In the province of Batangas and al
IllOst due south of Manila, at a dis
tance of some 25 miles, is the active 
volcano of Taa!. It stands ill the mid
dle of the lake of the same name. It 
is less than a thousand feet in height 
and looks like the summit  of a great 
volcano which has sunk in the lake, 
and there are native traditions to this 
effect. At present its only sign of life 
is the column of white smok", which 

MANILA-CHURCH OF SAN AUGUSTIN INJURED BY EARTHQUAKE OF 1 872. 'fhe volcanoes of Mindanao are out
side of the territory occupied by the 
Spanish and Christian Indians, and 

have been seldom visited. Mount Apo is said to reach 
a height of over 10,000 feet. 

conti nually rises from its summit, but 
it was in active eruption i n  1716 and again in 1754, 
when it threw out stones and hot ashes whieh de
stroyed the little villages on the shore of the lake. The 
clouds of ashes reached Manila, and the water of the 
lake is said to have boiled with the gl'eat heat. 

At the southern end of Luzon are a number of vol
canoes, but the most celebrated of these, both for its 
size and beauty and for the destructiveness of its erup
tions, is EI Mayon. It rises from the fertile plains of 
Albay to a height of over 8,000 feet, an almost perfect 
cone. The lower third of the mountain is densely cov
ered with vegetation, which dwindles to bushes and 
coarse grasses above. The upper half of the cone is of 
bare sand and lava and ot.her volcanic rocks. Mayon 
is constantly throwing out smoke and flames, and often 
streams of lava are seen flowing down the narrow 
ravines about the summit. 

In 1766 there was a terrible eruption, destroying 
many v i l lages upon the 
plains below, and in 1800 
it was again in eruption, 
but with les8 destruction 
of life. In 1814 the most 
memorable of its eru ptions 
occurred, perhaps appeal'
ing more destructh'e than 
the others, because there 
were eye witnesses to w rite 
its h istory. It was preced
ed and announced the 
night before by freq uent 
earthquakes, concluding 
the next morning w ith a 
most terrible shock. After 
this the volcano was seen 
to immediately throw out 
an immense pyramidal 
cloud of smoke, black at 
its base, but of many col
ors in the middle. where 
the rays of the morning 
sun fell upon it, and ashy 
gray in its upper part. 
After another t e l'  r i b I e 
earthquake s h o c  k and 
loud thunderings, the vol
cano began pouring out 
immense streams of lava. 
'fhe atmosphere became 
suddenly dark and the 
flashes of l igh tning were 
incessant. Then, in the 
darkness, great red hot 
!>tones and hot ashes began 
falli ng. These reached for 
many miles about the base 
of the mountain and horses 
and cattle were killed in 
the fields. The villal!es 
were fired by th!' red hot 
stones faIling and the peo
ple were crushed or lIuilo-

I lay without my hat, and pal'sing through a thousand 
dangers. I was accompanied under the tree by t wo wild 
boars, which had fled frolll the forest, two l>wine from 
the vil lage. a crow with its wings stretched out, and a 
poor rat trying to pl'Otect its young ones. " 

The ernptions of Mayon are said by the natives to be 
preceded by underground noises and llIutterings l ike 
distant thundel·. These are accompanie-:l. by trem
bling of the earth, whi le the bir.ds and other animals 
fiee from the mountain .  

One of  the landmarks of  the centra l Philippines i s  
the  great volcano of Malaspina, or  Kan loon, in the 
northern part of N egros. The level and fertile plains 
of western Neg-ros, containing the most valuable sugar 
estates of the Philippines, al'e probably the product of 
former eruptions of this great mountain.  :as base is 
surrounded by dense forests and but little is  known of 
any recent eruptions. A native who had recently es-

VOLCANO OF :MAYON HEIGHT 8,000 FEET. 

Earthq uakes, the usual accompaniment of volcan ic 
activity, are too common in the Philippines to be re
markable, unless they tumble one's house about his 
ears. The light, basketlike dwellings of the natives, 
perched upon posts, sway about l ike cradles d uring 
these stmnge movements of  the earth,  and are often 
thrown out of perpendicular, but are rarely de
stroyed. 

The stone buildings of the Spanish, though usu
ally built of light volcanic rock, or of coral ,  alld 
with thick walls and low stories and projecti ng but
tresses, to protect them from earthquakes, are fre
quently thrown down. Spanish Mani la, the old 
walled town, the only city in the archi pelago bui l t  
of stone, has suffered most, and some of  the streets are 
sti ll  blocked by the ru ins of the great earthquake of 

1880. In 1863 the city was 
m·arly destroyed, alld at 
frequent ill tervals since 
its foundation it has Sl If 
fered loss of life and prop
erty. 

In the provinces, builn
ings of . stone are rarely 
found, those existing be
ing generally the churches 
and conventos, or priests' 
houses. These have been 
built by the untrained na
tives and with no other 
architects than the priests 
themselves, but are strong
ly built and rarely fall. 
Several times, while being 
entertained by these hos
pitable priests, we have 
been startled by the cry of 
"'rem bioI'!" when all would 
rush out of doors. to be 
out of the way of fall ing 
walls, and after a few min
utes' waiting, would re
turn to take up our din
ner or conversation where 
we had left it. 

• • •  
A RA ILROAD to extend 

entirely across northern 
Sweden and Norway, frol l l  
the north end of the Gulf 
of Finland northwest to 
O[oten, on the Atlantic. 
about 120 m iles north of 
the Arctic circle, i s  pro
posed. The l ine will be 
about 300 lIt i les lon l!'. and 
will,  it i s  said , be fnrt hel' 
north than any part of 
the new railroad to Arch
angel. 
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J t itutifit �mtrita •• LJUNE 1 8, 1&)8. 
RECENTLY PATENTED INVENTIONS. 

Bicycle AppUances. 

SADDLE. -Fred erick C. Avery, Toledo, 
o. The object of tWs invention IS to produce a saddle 
which will properly sustain the weight of the rider. The 
saddle consists of a seat portion, a cantle. a pommel-clip 
and an intermediate hearing plate connected to the seat 
portion. MeanR are provided for connecting the plate to 
the cantle to pupport the rider. The plate may also be 
yieldingly connected with the pommel clip. With this 
constrnction it is pOSBible to adjust the tension on the 
saddle cover on the seat portion and horn portion inde
pendently. Any unneceSBIU'Y weight ou the horn portion 
causes that portion to move down, so that It can do no 
harm, the springs with which it is provided holding it in 
place. 

TOOL-CASB.-I.ouis H. Knopping, New 
York city. This tool-case is  formed in two halve�, each 
half comprisln/l a metallic frame consisting of a band or 
bar and forming the outline thereof to which a sheet of 
fabric is fastened. Hinges connect the two halves at 
their bottom edges. The case is fastened to the bicycle 
frame by a clamJl consisting of a band of spring metal 
wound around the tube and having its ends bent inward 
at right angles to the body. One end is pierced to receive 
a clamping bolt. The other end is provided with a slot 
extending inward from the end, adapting it to slip over 
the clamping bolt. This fastening device is applicable 
not only to bicycles, but to all kinds of tubes. 

BICYCLE-RAILWAy. -WilIiam F. Man
gels, Brooklyn, N. Y. The purpose of the inventor In 
constructing his railway was to provi:le a means whereby 
unskilled persons can enjoy bicycle riding with the ut
most safety. The railway is provided with a continuons 
t"ack in which a duct is formed. An endless band of 
rigid material is mounted to travel in the duct. Upon tbe 
band posts are erected at intervals, frames being carried 
by the posts and connected with the bicycles traveling 
on the track. A brace arranl!ed abo ,e the band connects 
the posts with one another. When the bicycles are ac
tuated by the pedals, then they move forward carrying 
the band along, and since the bicycles are rigidly sup. 
ported, no danger of falling off is incurred by unskilled 
persons. 

the Insertion of the board, and thus the machine will be 
operated according to the position of Ihe plates. 

MECHANICAL MOVEMENT. -Ed ward C. 
Riddle, Browning, Mo. This invention provides for a 
mechanical movement designed to convert reciprocat
ing into rotary motion aud the contrary. The in
vention comprises two racks, each consisting of two 
side bars having tbeir inward or opposed surfaces toothed, 
and at snch distanr", apart as to permit a pinion to en
gage the teeth of one side with<'ut touching the teeth 
npon the other side. Various constructions are provided 
by which the racks are caused to reciprocate by the revo
lution of the pinion or by which the pinion is caused 
to rotate by opposite reciprocations of the racks. 

MIl!lcellaneous Inventions. 

FOUNTAIN-PEN. -Joh n  Weeks, Brook 
lyn, N. Y. In tWs fountain.pen the barrel is provided 
with a plunger moving lonl!itudinally in the barrel and 
connected to a valve. The plunger, when moved in one 
direction, draws the ink from the nib, and when moved 
in the opposite direction forces the ink toward the nib, 
the valve controlling the supply of ink to the nib. The 
flow of Ink is thus always under perfect control, and 
may be cut off to such an extent that the pen may be 
carried point up or point down without danger of leak
age. 

FIRE-EXTINGUISHER. -Abram H .  Van 
Riper, Nutley, N. J. The object of this inventor is to 
provide a simple means whereby a chemical-usually a 
gas similar in chemical properties to carbon dioxide
may be mixed with a stream of running water, thus in· 
creasing the capacity of the apparatus. The flre-extin· 
guisher comprises a mixing cylinder connected to a 
water inlet and outlet. A perforated conical disk is situ
ated forward of the inlet. A cylinder for containing 
gas is also provided. A pipe leads from thc /!aB-contaln
ing cylinder into the mixing cylinder and has a perfo
rated disk·outlet discharging in the direction of the Inlet 
of the flrst-named cylinder. Means are provided for 
mixing the I!;as and water in the flrst named cylinder. 
The invention is an improvement over most extinguish
ers in so far as tbe supply of extinguishinl!; liquid is prac
tically unlimited. 

DISPLA Y RACK.- Ed ward S. Robbins, 
Mechanical Devices. Parker, S. Dak. This display rack is constructed in 

CORN-PLANTER.- Sam uel M. Wixcel, separable sections, one section being provided with a 

Marcus, la. The ohject of this invention i. to provide sleeve and the other section with skeleton tongues at 

a device to be used as a substitute for the check wire- angles to one another. A skeleton base constrncted of 

namely, a belt contained in its entirety upon the machine diverging members connects the two tongues, either of 

and provided with driving devices operated by cnntact the tongues being adapted to enter the sleeve. WIth this 

with the ground. A simple mechanism is also provided rack goods may be displayed in many positions to the 

whereby the droppinlt apparatus of the seed-boxes is best advantage. 

operated hy the check-belt, and tile markers are operated GAS- STOVE.-Robert Pringle, London, 
from the oeed dropping mechanism. A marking device England. This gas·stove has a casing comprising a 
is also provided which will make a mark by which to roasting space which is provided with a door at the front. 
draw and a mark by which to drop. An air admission and heating chamber �urrounds the 

HAT-PRIlI;TING MACHINE. -Thomas J. remaining sides of the roasting space and Is located at 

McCarthy, Orange Valley, N. J. In this machiDe for the lower part of the roasting space. The upper part of 

printing labels, firm names and ornamental deslgus in a the heating chamber is offset or inwardly projecting, and 

hat, a frame is provided having guideways, another frame is traversed by vertical fiues leading from the space he ·  
being mounted to slide on the guides. A lock holds the neath to the roasting space above. Burners are situated 

sliding frame in its lower position and a plunger in the i� the space beneath the air heating chamber, but not 

sliding frame carries a printing die. Means are provided dIrectly beneath the flues. Air·inlets rise within the 

for normally retracting the plunger. A lever is mounted chamber and direct thc incoming air ageinst the flues. 

on the sliding frame and is connected to the plunger to I A de�nding baffie or c�rtain incloses a downcast pnssage 

project it upon an impression bed and the hat resting opemng to the com�ustJOn cbamber at or below the level 

thereo... A gas-heating apparatus is situated in thc of the burners therelD. An Inner curtaIn depends within 

plunger for heating the die, and an Inking roller mounted 
the line oC the �umers, so as to prevent the flames from 

upon a transversely movable slide engsges the die in 
being defle

.
cted Inward and the products of combustion 

its npper pOl!ition. 
from paSBIng up through the roasting chamber, while 
permitting the direct radiation of the heat from the 

T I C  K E T-HoLDER AND REGIST RR.- flames to the roasting space. 

::��� J.�:�':�ni�:=.oo�!e:e�t �f
urt:' :::i:;;' STOVE. - Charles T. Litchfield and 

ticket-holder and ticket.register is to prevent manipula. 
Joseph T. Baugher, Spokane, Wash . A combustion 

tion of the tickets by tbe conductor and to obviate 
chamber is provided in this stove and on it Is placed a 

tbe neceSBity of employing other means than the 
casing having a closed top and draught-opeulngs in its 

"pparatus Itself for registering the number of tickets 
lower portion. A fire·box having Its lower portion pro

sold. The apparatus comprises a reel for carrying the 
jecting Into the combustion chamber is provided at ite 

ticket strip, means for feeding a ticket of proper size and upper end with an extension. The flre-box . and its ex

a registering device operatively connected with the feed tension form with the casing a heating space. A feeder 

device. The strip of tickets is forced out of the apparatus 
or magazine projects through the top of the casing and 

by means of a mechanism consisting of a plate on which 
extends into the upper end of the fire-box, the maga

the strip Is supported, a sliding plate being provided 
zinc forming, with the extension of the fire-box, an an

with clamping arms to clamp the strip and carry it along. 
nular chamber thr{)ngh which t.he air from the heating

The sliding plate is impelled onward by means of a device. 
space paeses to the flre-box. Stoves of this pattern 

cousisting of a spring. controlled trigger outside of the have a strong down draught throul!h the fuel, the coking 

apparatus, a shaft on whieb the trigger is mounted and a 
surface being, moreover, formed in the fuel above the 

spring controlled lever mechanism mounted on the shaft grate and heneath the fuel supply. 

and operatively connected to the trigger and sliding plate. CARPET STRETCHER AND TACKER.
The pulling of the trigger by the conductor actuates the Cyril M. Jansky, Au Sable, Mich. This carpet stretcher 
sliding plate mechanism. The registering is done by a is so constrncted that, after having driven one tack, the 
series of lettered rotary dial plates connected with the tacking mechanism will be automatically moved to the 
ticket operating mechanism. position for driving the next tack, thus providing means 

BRUSHING OR COMBING MACHINE. - for successively driving several tacks without moving 
the stretcher from its position. The carpet stretcher 
comprises a frame which may be secured to the floor, a 
stretching bar for enl!agement ,vith the carpet and 
means for moving the stretching bar toward the frame. 
A tacking device is mounted on the frame and means 
are provided for imparting a step-by-step motion to the 
device longitudinally of the frame. 

Edgar Cassanova, New Orleans, La. This machine, for 
combing the fringe of towels and for brushing the nap 
of blanket@. comprises a casing in which a rotary brnsh· 
carrier is mounted. A series of brushea are flxeti to the 
carrier and a transversely curved bed·plate is located in 
an openinl! in front of the casing. A holder-har above 
the bed plate holds the fringe in plac�, so that the brushes 
will move through the fringe, which hangs free over the 
bed·plate. An endless belt movable below the brnsh 
carrier receives whatever lint may be brushed from the 
fringe and deposits it upon an upper stretch of endlellS 
belt which drops the lint In a suitable place. The hrush· 
earrier may be rotated by any desired means. In brush
ing the nap of a blanket, the motion of the hrnsbes and 
endless belts is reversed. The blanket is fed between 
the upper and lower beltA, and is carried forward around 
It roller and along with the upper stretch of belt. As it 
passes underneath the brushes the nap Is hrnshed and 
raised. 

WIRE-FENCE TOOL. -H ugh W. Deni· 
son, Gehhart's, Pa. With the assistance of this tool  It  is  
possible to shrink wires wheu they have become slack 
and also to splice them when they are hroken. The 
tool has a shank carrying a head and two angnlar lugs 
projectinl!; from one face of the head and arranged in 
proximity to each other, the lugs having portions cut 
away at their corners to produce plane surfaces hy 
which angles may be formed in the wire as the wire i@ 
crimped by the action of the tool. From the other face 
of the head a splicing lug projects having an undercut. 
A mdlal slot in the head leads to tbe splicing lug and re

ApPA RATUS FO R COPYING, REGISTER' ceives the ends of tlte wire to be spliced, the ende- belng 

ING, CHECKING AND ADDING.-Jules Frydniane, Paris, also engaged by the spliCing lug. The tool i� then 

France. According to this invention a board adapted to turned so that .the ends are twisted togetlter and the 

be inserted in the machine is employed in conjuuction 
. splicing effected. 

with the apparatus. 'rhe board carries a pad on which SCALE-WEIGHl'.-J ohn F. Brazleton, 
ligures may be iuscribed and a series of pivoted, projec- Butte, Mont. The purpose of this invention is to provide 
tions or plates bearing nume!1lls and other indications. a weight which, when properly placed relative to the 
These plates, when in a predetermined position, ve weight-bar, will .not !§ave Its nosition. A crotch or 
adapted to engage various parts of the machine upon slot for tlte reception of a scale bar is provided in 

this scale. weight. The weight Is made heavier at that 
side In which the crotch or slot Is produced, the upper 
surface of the weight being inClined In the direction 
of the Inner end of the slot or crotch. 

H EEL,SPRING FOR BOOTS OR SHOES. 
-George E. Swan. Beaver Dam, Wis. When walking 
with a shoe to which this spring has been attached it is 
claimed that the muscles are relieved from the severe 
strain to which they are subjected under ordinary cir
cumstances. The device is provided with a plate bav
ing an opening and adapted for attachment to a heel. 
A tread-block has its ends restini against the inside of 
the plate, the tread-block being of reduced thicknees 
at Its rear end. Its forward thickened end projects 
outward through the slot in the . plate. A spring bears 
against and exerts a downward pres�ure on the block, 
and at its forward end presses against the front end of 
the tread.block, the rear end of the hlock being free to 
slide on the plate when the front end is preSBed in. 
wardly. 

MUSICAJ. JNSTRUMENT .-Benjamin C.  
AutRn, Princeville, TIl. This musical instrnment com· 
prises a box and a sounding device within the box, ac
tuated by devices controlled hy keys. The keys and 
actuating devices are contained in a slidably mounted 
carriage. A top plate for the carriage has apertures 
through which the heads of the keys project, the aper
tures beinl! arranged in rows indicating chords and 
scales. A shaft is journaled in bearings in the hox and 
is provided with a gear wheel in mesh with a rack on the 
carria/!C. A ratchet wheel is mounted on the shaft. A 
sprtng-pressed pawl is attached to the box and engages 
the ratchet wheel. This Instrument, it Is claimed, can 
be played by persons of little or no musical knowledge. 

READING ATTACHMENT FOR METERS. 
-Camilo L. Arques, San Jose, Cal. The reading at
tachment of this Inventor comprises a plate having 
apertures for viewing tbe dials on the meters on which 
the attachment is to be used. Ring-shaped dials are 
mounted to turn on the plate concentric with the aper
tures, each movable dial being formed with numeral 
graduations from zero upward. 

T WINE HOI.DER. -Frank Bossong, El
lensburg, Wash. This twine holder is designed for 
use In mercantile establishments and Is in general char
acterized by a take-up rod yieldingly suspended in 
proximity to a twine support or receptacle, so that the 
twine is always lifted out of the way when not in nse 
and is at the same time held In position to be readily 
grasped when necessary. lu use the rod is pulled down, 
and when the cord is released it sprinl;s up. The holder 
is monnted on a vertically adjustable carriage-plate, the 
side edges of which are turned rearwardly and inwardly 
to embrace a track.plate secured rigidly to a wall. A 
locking device retains the carriage-plate in any desired 
position. 

CAPONIZER. -Andrew M. Duncan, Al
lerton, Iowa. This caponizer comprises a handle and a 
bowl or spoon.shaped end having a slot for the reception 
of the cord of the organs, a wire loop adapted to be 
contracted in close proximity to the bowl or spoon
shaped end to effect the operation and means for con
tracting the wire. 

Designs. 

LAMP-BODY. - William A. Rayment,  
Taunton, Mass. I n  this design a globular bowl is lined 
to simulate the appearance of a golf-hall and is sup· 
ported by a "eries of golf-sticks, whose heads rest upon 
a base and whose shafts are crossed beneath the bowl. 
A flag and balls are produced in relief on the base and a 
depreSBion is formed to simulate a golf-hole. 

TIP FOR TOOL HANDLES. - John 'H. 
Hamlin, Salt Lake City, Utah. The body of the tool in 
this design Is .chambered and its closed end is convex. 
Upon the convex surface a tapering projection appears. 
One side-edge of the body is provided with a projecting 
head surface, a side of which is formed by a portion of 
a curved surface. In the opposite side-edge of the body 
an undercut recess is formed adjacent to the edge of the 
convex surface, which surface above the recess resem
bles a claw. 

GRASS AND WEED CUTTRR. -Jesse K. 
Painter, Julesburg, Col. The essential feature of this 
design consists of a flat blade whose edges are beveled 
at the upper surface. In outline the blade is provided 
with a rel'r edge formed upon t.he lines of a componnd 
curve, the convex portion being at the center and the con
cave portions adjacent to the side edges of the blade. 
The sides are each formed with a short, straight surface. 
These straight surfaces meet converging surfaces, the 
latter forming at their connection a point at the front 
center of the blade. 

KITCHEN CA BINET. -Sam uel Sanders 
Leavenworth, Kan. The principal features of this de� 
sigu con8ist in a base and a casing rising from the rear 
portion of the base. The front edl!es of the sides of 
the casinl!; are curved, the base having Its front appear
ing with side posts and with ornamental legs connected 
by a vertical band. A horizontal top leads to a step-like 
top of the base, the top appearing in front of the lower 
portion of the casing. 

PUZZLE-BLOCK. - Cortez Gate wood, 
Washington, D. C. Tbis design comprises a rectangular 
gsme hoard upon which is a star having a broad tinted 
outline with depressions at the extreme points of the 
star and depressions at the junction of the points, the 
several depressions being wholly outside the star-lines. 

NOTE.-Copies of ·any of the above patente will be 
furnished by Munn & Co. for 10 cents each. 1'1e9�e 
send the name of the patentee, titieof invention, and date 
of this paper. 

snbject pertaining to agriculture, Industry, commerce 
and markets, economics and politics, household educa
tion, etc. It appears to be a very valuable book for the 
farmer, for whom It is primarily Intended. It is remark
ahle what a large book can be sold for so small a sum. 

THE DIFFERENTIAL. 1899. Published 
by the Ju nior Class of Ca�e School 
of Applied Science. Cleveland, O. 
Pp. 147, xxxiii . 

PRACTICAL STA IR BUILDING AND HAND
RAILING. By the sq uare section and 
fallin� line IIY8tem. By W. H. Wood. 
London : E. & F. N. Spon. New 
York : Snon & C ham berlain. 1894-
Pp. 83. Price $4.25. 

This work has been written to assist those who wish 
to acquire a knowledge of the most practical and sys
tematic methods adapted for the execution of stair 
building and handralling. The system of handrailing 
outlined is somewhat new, but the author ha� continu
ously put ,t to a practical . test for more than five years, 
and he is convinced that it is only required to be known 
to be appreciated. In compiling this work the author 
has kept steadily In view the absolute necessity of treat· 
Ing most fully the elementary part. The book is illus
trated with thirty-two plates. 

THE DESIGNING OF CONE PULLEYS. A 
non -approximate, graphical solut i on 
for the problem of pro portioning 
cone pulleys. With ('oncise, practi· 
cal rules. ' By W alter K. Palmer. 
Lawrence, Kamas. 1898. Pp. 35. 
Price 50 cen ts. 

Probably no other minor operation of machine de
signing involves such a complex mathematical analysis 
as the apparently simple one of proporttoninl!; a pair of 
cone pulleys. The present pamphlet is intended to con
vey information useful in designing such pulleys. 

WATERS WITHIN THE EARTH AND LAWS 
OF RAINFLOW. By W. S. Auch i n 
doss, C .  E. Phi ladelphia. 1897. 
Pp. 43. 

ANIMAL FATS AND OILS. Their practi
cal production , purification and uses 
for a great variety of purpose::, th eir 
properties, falsificat ion and eXll mina
t ion. A h and book for manufac
t.urers of oi l  and fat prod u('ts, soap 
and cand le makE'rs, agriculturists, 
tanners. With 62 i l lustrations. By 
Louifl Ed�ar Andes. TranRlated 
by Ch arles Salter. London : Scott, 
G reen wo('d & Com pany. N e w  York : 
D. Van Nostrand Companv. 1898. 
P p. 240. Price $4. 

• 

The prese"t work takes up the subject of animal fats 
and oils from the practical manufacturer's standpoint, 
and it contains illustrations and descriptions of the 
latest processes of prOdncing aad purifying a large num
ber of oils for a great variety of purposes; as, in the case 
of vegetable fats and oils, considerable improvements 
have been introduced into the preparation of tbe animal 
products belonging to the same category. Great im
provements have also heen made in the preparation of 
bone, waste fat, flsh oil, etc., all of which are included 
In the present work, which sbould be in the hands of all 
those who are Interested in the fat industry. 

ALGEBRA MADE EASY. By Ed win J.  
H ouston a n d  A rth ur E .  Kennelly. 
New York : A m erican Technical Book 
Company, 45 Vesey Street. 1898. 
Pp. 101. Price 75 ceuts. 

This little volume has been prepared hy the autbors 
for the purpose of elucidating the mathematical formulre 
appearing in the pages of Prof. Silvanus Thompson's 
" Dynamo-Rlectric Machinery and Polyphase Electric 
Currents." 

THE PROCESS YEAR BOOK FOR 1898. A 
review of the graphic arts. Edi ted 
by William Gam ble. London : Pen
rose & Company . 1898. Pp. 132. 
Price $1. 50. 

The Process Year Book is always a welcome visitor, 
and we do not remember any of the former volumes in 
which there has been such a notable improvement in the 
quality of reproductions. The half tone work is superb 
and the splendid plates are printed on the flnest quality 
of half tone paper, thus insuring the best possible re
sults. The use of tints arpears to be quite general In 
the highest class of work, and the Vandyke printing 
from the Swan type blocks is very noticea ble. The three 
color blocks are also excellent. One of the flnest photo
graphs we have e . er seen Is the one showing the re
moval of the charge from a retort in a gss works, taken 
Crom a flashlight photograph at night. This is an ideal 
subject for the painter. Another notable engraving 
shows the shooting of a natural gas well. As usual, the 
text is made up of contributions by practical men of all 
countries. 

PRAKTIKUM DER WISSENSCHAFTLICHEN 
PHOTOGRAPHIE. D r. C. Kai8erling-. 
26 Bo�ell in Lex. ·8°. Mit 193 Figuren 
n nd 4 Ta feln. Verlag \' o n  Gustav 
S('hm idt (vorm. Robert O p penhei m). 
Paper $2. 50, cloth $2. 75. 

The position occupied by Dr. Kaiserling as an assist
ant and lecturer on photolll'aphy in the Royal Pathologi
eal Institute of Berlin has eminently fltted him to write a 
book on the pmctice of scientiflc photography, the need 
of which has been felt particularly hy phlsicians and 
students of natural science. The work, I\S its title indio 
cates, is. above all, practical, only tbe absolutely necessary 

NEW BOOKS, ETC. 
theoretical roundations of photography having beeD re
tained. The technical methods recommended are those 

AMERICA N  AGRICULTURIST YEAR BOOK which have been tested by tbe author's long experience 
AND A LMAN A C  FOR 1898. By Herbert as a scientific photographer. Excellently treated are the 
Myrick. Springfield, Mas�. 1897. difficult problems of microphotography, and of particu-
Ora nH.e JUd.d Com pany. Pp. 665, lar interest are the sections on radiography and pho-
XXXVlll. PrIce 25 cents. tography in naturtll colors. The two hundred ilInstra-

This year book Is a treasure of statistics 10r tbe farm I tlons with which the work has been embellished contri
and home and office. It Ia a ·reference boOs: on every hute not a little to Its general excellence. 

© 1898 SCIENTIFIC AMERICAN, INC.
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The charge jfYl' insertion 'U1IlIer tMo head is One Dollar a 
line jor each insertion : about ewht words to a line. 
.AdvertisementB must be recrived at publication o.dlce 

a8 early as Thursday mfYI'ning to appear in the joUow
ing week'B issue. 

Marine Iron Works. Chicago. Catalogue free. 
.. U. S." Metal Polish. India.napolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co •• Waterb'yt Ct. 
For bridge erecting engines. J. S. Mundy. Newark. N. J. 
Handle & Spoke Mchy. Ober Lathe Co . •  Chagrin }<·alls.O. 
FERRACUTE Machine Co . •  Bridgeton, N. J. Full hne of Presses, Dies and other Sheet Metal Machinery. 
Improved Bicycle Machinery ot every description. 'I'he Garvin Machine Co .• Spring and Varick St •.• N. Y. 
Ga.oline Engine. and Launche.. Free catalogue. Geo. H. Gere Yacht and Launch Work •• Grand Rapid., Mich. 
'I'he celebrated " Hornsby·Akroyd " Patent Safety 011 

. Engine is built by the De La Vergne Refrigeratinjl Machine Company. Foot of East 138th Street. New York. 
The best book for electrICians and beginners in electricity is •• Experimental Science." by Geo. M. Hopkins. By mail. $4. Munn & Co . . publishers. 381 Broadway, N. Y. 
rr Send for new and complete catalogue of Scientillc and other Books for .ale by Munn '" Co . •  361 Broadway, New York. l<'ree on application. 

ORDINARY RATES. 
Inside Pa&,e. each insertion. - "lJ cents a line 
Back pqe. each insertion. - - 81.00 a line 

nr-For Bome class.. of .AdvertisementB. Special and 
Higher rates are req"'red. The above are charges per agate line-about el"bt word. per line. Thl. notice .bo ... the wldtb of the ilne. 
���8e��� �� ��t�a%�erat�a��r: lina:, g;a:e��:�: ment, a. the letter Eress. Advertl.ements mu.t be 
��T� ��p��Ir: t"ti:: ,3rt":l,;:;' w"e�irs r:.u��urs'lay 

A-Wood-working Machinery. B-Lathes, etc. 
SDECA PALLS lIIP'G. COMPAKY.. 
695 Water St •• Seneca Falls. N. Y. 

L.DCWER & F O O T  I S H A P E R S , P L A N E RS D R i l lS 
AT H E 5.  �:oc��ttE.pr,�gP ��Tr:LIJ�ul9�f� SEBASTIAN L ATHE C O  120 CULVERT ST. C INC INNAT I .  O .  

�· ·ttJ�l< t >  t!�l ' t ' r. MAC H I N E  D ES I C N ,  
� �l 1�8". � e5 'v\..�'.1�1€ 1 1  £ .1 Mach. Drawing, Mech. and Electrical Engineering. 
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HINTS TO CORRESPONDENTS. 

Names and .A ddres8 mnst accompany a11 letten or no attention will be paId thereto. This 18 for om information and not for puhlication. References to former articles or answers should give nate of paper and page or number 01 question. Inquh'ie8 not answered in reasonable time should 
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Scientific American Supplement8 referred 
00 may be had at the office. l'nee 10 cents each. Book. referred to promptly supplied on receipt 01 price. lfUnerals sent �r examination shonld be distinctl� marked or labeled. 

(7452) P. J. MeC.  asks : Was tbe navy 
of the United States sixth In the list of navies on May 26, 
18981 A. The navies of the world rank as follows : 
England, France, Russia, Italy, Germany, Japan and th� United States. There is con�iderable room for doubt as to the relative position of the navies of the last three conntries. 

(7453) R. M. G. asks : How can I make 
a fountain that will deliver a thin sheet of water in the 
form of a hubble ? A. If the bubble is to be heml
sp herical, di.cliarl1:e the water on the center of a thin metal dW<. having sharp edges. The disk mnst be held 
In a horizontal position, and the water should not strike the disk with too much force. A wide, thln.JIJm of water Is produced by discharging the water on a tlat plate with 
a straight, sharp edge. 

TO INVENTORS, 

OfAr:n�:le��';.ce o�� fth��lr��rs't:�ud8�hde E��fl������ 
ig� f:;�n!��tp���fc:noC; abbc!"3:�o��rnb��t�� �d���:�� unequaled facilities for procunnlZ patents everywhere. 
�I·��f:::' c"ofu\.\�I�:\�,':.�I�:��J ��';.�W�:go��".!:� �:� 800S contemplating the secunng 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, Addre •• MUNN & CO .• omce SCIENTIFIC AMERICAN. 381 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JUNE 7. 1898. 
A N D  B A C H  B B A R I N G  T H A T  D A T B. 

I See note at end of lI.t about copies of the.e patents.) 

1P;'l;r'i:'::IW. irc?o":����: �:��� .� . .  �.��.�����: : �:� Air .hIP. A. Koehler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605.438 Alarm . See Bur"lar alarm. Door barricade alarm. Loom slack alarm. Aluminum .ullld and reducing .ame to metallic .tate. producing, H. S. Blackmore . . . . . . . . . . . . . .  005,381 
��':,�����0�t

ll��8.mtkll':"B�r�w���.���.��: : : : : : :  �;&}g Applicator. C. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005,386 Artillery field mount. W. H. Bevan . . . . . . . . . . . . . . . .. 005.377 Auger. po.t. J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.'11 Automatic lever .witch. J. F. Gaylord . . . . . . . . . . . .. 605.313 

n� ��o����h��,:,o�!as'ley : : :  : : : : : :  : : : : : : : : : : : :  : : :  �:&t1 Balin" pre ••• P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . .  005.273 Barrel washer. G. Schock . . . . . . . . . . . . . . . . . . . .  605.138. 605.139 

I:���: �Oa���kt':ia':,'1{I':,c����i:':I&gb�i:!":".��:: �;lM Rattery. 8ee Water battery. Battery plates, connector for storage, G. Bart . . . .  005,42£ Bearlnl<. roller. Su.emlhl & Torrey . . . . . . . . . . . . . . . . .  005 147 Bed, P. B. Roon<g. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 

�:�s{���I�ffrn�;' PI�C���: Eagon·.· .. : ... .. . : ... .. ...... .. '::.' .. :: ��d.tlead •• rever.lble rail grip for. G. Brand . . . . . .  
�i���I:: �: ��MI��;·:::::::.·.·:.·:::::::::::::::::::.:·: 
BlcYCle,.A. S. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bl���I: g�':,��e �"'�:;'���·iiOndeii::::::. ::::::::::: BICycle co!"blllation tool. E. W. Swell(ard . . . . . . . .  . B!cycle drIving connection. H. W. Johnstone. . . . . 183 BICycle riders. pipe h .. nger and .hleld for F. 
BI Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  605.142 

Bi���I: :f�g��·�·. fi.��ar;i:::::::::::::::::::::.: �:l� Bicycle .teerln" hean. automatic. A. C. Garcia . . . .  00.;.417 I:lcycle .uPP'!rt, J. H. lIer . . . . . . . . . . . . . . . . . . . . . . . . . .  605.4a:! 

Blcycle to� clIp, H. W. Calvert . . . . . . . . . . . . . . . . . . . . . .  605.:100 
BI���I:.-:V a;:::I�:�t8P�octe?���?3�p: Arcliiie;.oon: �:�n 
�IC{Cles. etc., propelling mean. for. H. Cavlcchl .. 605,392 II lard cne. F. Leu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 006.253 

'!'hls paYII for Text Books. Drawing Plates. and Instruction until YOU complete the cour.e. 
nr- Write trw free S • .A. Circular. 

THE UN ITED CORRESPONDENCE SCHOOLS, 
F. W, Ewald, Gen. Mgr. 1 54· 1 58 Fifth Ave . •  N.  Y. 

T 0 OL S Every kind of 
Tool for Steam. 
Gas. and Water 
Fitters. E v e r y  
T o o l  h a s  onr 
personal &, n a r 
antee, We have 
been the Lead

In&' Tool Manufactnrers for Fifty Years . • • 

WALWORTH M FC .  CO. , 
20 OLIVER STREET, BOSTON,  M ASS. 

11 marotl In matbintry for speed, precision, neatne.s and .moothne.s of work I. the 
R IVIOTT LAT H E  w"tl& CUtter JlII1� and 

*�� 1��:�Dfn ��hem��:i .hop. and adopted by all gr�at unlversltle •. 
nr- &n4 jor 1898 Catalogue. 

FANEUIL WATCH TOOL CO., Boslon, Mass., U. S. A. 

WORK SHOPS 
of Wood and Metal Workers. without steam power. eqnlpped with 
BA R N E S '  FOOT POW E R  
M AC H I N  E R Y  _� ___ allow lower bids on jobs. and stve 
re��t�� f:i�'n?8:.:;:��r����:. 

W. F. " JOH N BARNES CO. 
1 999 RUBY ST. , ROCKFORO. I LL. 

HIGH GRADE W���G MACHINERY 
Single Machines or Com

plete Equlpments for 
Any Class of Work. 

Your CfYl'rupondence is Solidted. 

nr- IlIu.trated Matter and Prices on application. 
J .  A. FAY & CO. 

1 0-30 J o h n  51., CINCINNATI ,  OHIO 

The Queen Acme No. 5 Microscope 
N EW MODEL AS PER CUT, 

The Ideal Microscope for Amateur Research. Stands unequaled for precise and accurate adju.tmenta and optical excellence. With objective. giving from 
50 to 500 diameter •• In case. tUIi.OO. 
SendjfYl' 'ntW MicroBcopt Catalogue B. M. 

Q U E E N  cl C O . , I NC. 

1 0 1 1 Chesl n ul 51 . .  Phi ladel phia, Pa. 

REVERSING STEAM TURBINE.-P AR-son's recently perfected turbine lor boats. Illustration. sbowlng detail.. Contained In 8CIENTIII'IC AMERICAN 
�g:�IJf':'E:';d fr�.l !if�';w::r�e!!!.cents. by mall. from 

TRANSITS ANO  LEVELING INSTRUM ENTS. 
�L�\EE� POC KET L E V E L S  

Size •• � and 3� Inch e.. PrIces, 40 and 50 cent •• 
For Book on the Level. 

C. F. RICHARDSON &; SON. 
P. O .  Bos 9"". ATHOL. MASS .. U. S. A. 
TH E B E ST B E N C H  LAT H E  

-AND -
CUTTING·OFF MACH INES 

Both Hand and Power. Sizes 1 to 6 Inches. Water, Gas. and Steam Fit-
����:I�':;I�� .... ,_Ily acknowlt<J{/ed to be 
THE BEST. rr"&n4jor catalog. 

THE ARMSTRONG MFG. CO. Brid&,eport. Conn. 

BI.muth methylene dlgallate and making It. E. 
BOiPe�.rt�w: Em·el:Y·. · . . : ... .. ':.: '  .. : ... .. .. .. : .. : .: : ':.:: '::.' . . :::: �:re; 
�gH�� ���:c�'Jar'!��\�taiiowai: : : : : : : : : : : : : : : :  �:gf Boller incrustations, composition for removing, G. Linde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � ·00;,320 Bookbinding. J. R. Wale •. . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.064 

�gnfl ;1��I"e�
ln�°.!.:i�g�8Ie��ntl W:il���n: ::'.:: Bottle. non·rellllable. G. E. & C. F. Henry . . . . . . . .  . Bottle washer. C. H. & H. B. Fischer . . . . . . .. 605,179. Box. See Cigar box. DI.play box. Match box. Box fastener, C. M. CunntnJCham. 0· . . . . . . . . . . . . . . . .  005,401 Brake. See Air brake. Bicycle brake. Wagon brake. 

��u�'f,�·l��e�r�'l.�e.%��a:.I�.� �.���.I�.�: : : : : : : : : : .  �:� Bru.h, H. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,185 Buckle. W. A. Mitchel!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,114 Bulkhead door., hydraulic mechanl.m for clo.· Ing. W. B. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,399 Burf.lar alarm and lock. combined, C. R. 8abln . .  605.344 

g��:�r�P%��airu;d�;'�b�:���'iier: ' " ' '  . . . . . . . . . . . .  605.360 
R�Ug�: r.·cf.·JI�{f�.�·::::::::::::::::. : ':.: : : '.: : : : : : : .  292 Cabinet. exhibltln", A. Gartner . . . . . . . . . . . . . . . . . . . .  . Calculatln" machine, G. B. Grant . . . . . . . . . . . . . . . . . .  . 
8:�. b��:Yl��mop��I��':,'ln� Dean . . . . . . . . . . . . . . . .  . 
Can cover. milk. E. E. Harvey . . . . . . . . . . . . . . . . . . . . . .  605,425 Can ending or heading machine. H. Schnake . . . . . . 605.189 
8:�·���£ilj,:: J�a:,'(j�iiniiigi.am: : : : : : : : : : : : : : : : : : : :  �:� 
g:� ��rh ';h�e{r:tl�t;:,e���ry' & ·:&iiici.eil::·.::·.·. '.: �� Car. railway, W. L. Au.tln . . . . . . . . . . . . . . . . . . . . . . . . . .  605.305 Car .eat foot re.t. W. M. N orcro ••. . . . . . . . . . . . . . . . . . 605,121 Car .trap, F. W. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605,075 
g:�r1"���lm�i�r, 1r���·Bird·.·. '::.'. '::. ' .. : . . ...... .. .. .. .. :: : '. :: �:ru Carriage step. W. Ii" Hopkins . . . . . . . . . . . . . . . . . . . . . . • 605,428 Cart��d�:t:;:'����� . ��.�. �l.��i�� .��.�������: .�.'. 605,258 Cartridge .bell heading machine, W. B. PI .. ce . . . . . 605.338 CarW�A� �I���. �.���.�: .��.c.���.� . ��� .���.�������: 605,340 Cartridlle shell beads, machine for priming or 
Ca.��Pg��t�k�'C�!:�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605.339 
8��f�f�� lfe";:'t.\n�b:rr.David.en . . . . . . . . . . . . . . . . . . 605,087 
Chenille cuWn" machine. W. :McCleary . . . . . . . . . . .. 605,118 

gt��r:a8 r:e� ��������PE��Vilm8en . . . . . . . . . . . . .  60.'>,158 Chuck, lathe, A. J. Jobn.on . . . . . . . . . . . . . . . . . . . . . . . .  ,. 605.166 
8l��p�0�'e�;le'I!!�:::'���famp: " " " " " " " " ' " . .. 005,421 

8l::�e�: Lse�a,��=�k· "ieaner: · · · · · · · · · · · · · · · · · · · · · .. 605,219 
Clip. See Bicycle toe clip. Clock dial for Indicators. etc . •  illuminated, R. R. 
Clo8.':,'Se�;:; or ·ciamp·."L.· ii: R;;eds· . . : ... : .. .. .. .. ........ ':. '::.: �:;W 
8g�b�n��f�t;,"io�·. �: ��r6r!v'eiand: : : : :  : :  :: : : : : : : : :: -Composing machine. mono line, W. S. Scudder . . . . 
gg��rg���rn�·:�h�':�g:b���f::::::::::::::::::. , . \ 005. 

�g����f�I��'J.'i?'¥>�����t!t���.�: : : : : : : : ·. : : : : : : : .  �:� 
8gag� ����rc;� :�d a��:�:��o: ·a�p1y��I:gi�h·ing 605,426 

.ubstauces to. 8. H. Jacob . . . . . . . . . . . . . . . . . . . . . . . 605,434 Couch .eat, J. B. Gardiner . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.095 
���fi�i:�n�:� 8aP���rrn�.r. Ir"ammock' support: 005,� coupling. Hose coupling. Tire coupling. Coupling closure. J. Muhr . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605.323 Cream from milk. apparatus for separating, C. L .  & F. G.  Lee . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  00; 252 
8�tl��tole�0��\:���. :.?(t���a��'b� �t���olleld . 605;140 
g�<;}��r������o�:.ab��� &i�t:j{8eiid: : : : : : : : : : : :  
R:��:l gl'a�� 8��n�=��O;;;:aii; .. ,"j: 'if: Gart,:eii.':.: Dental plugger. F. S. A vII . . . . . . . . . . . . . . . . . . . . . . . . . .  . De.k and .eat, combined .chool, J. B. Burfoot . . .  . Diamond grindln" and poll.hlng machine. Stern 

& Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605 193 Dlg��'if. ��r'b���:.����� .i.�����.���: .I.�� •. �: .�:. � 00;:M6 Dirt roller and pulverizer, combined, L. Cham· bers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  160 DI.h drainer. M. L. Perrottet. . . . . . . . . . . . . . . . . . . . . . . .  338 
�llgl:� ��::d,1i�: ��I����·. : :  : '. : : : '. : : : '. : : : '. : : : '. : : :: 
m:gl:� �'ra�,r,nJ�N.aif�;.� ... -:n��I.I�: : : : : : : : : : : : : : : :  D1·f!�:.i��. �iC�U�.�� •. . ���:: . �.�:I�� .���:. �' . .  �:.I���.: 005 148 Door barricade alarm, G. D. Winter •. . . . . . . . . . . . . . .  605'386 
B�M�a��"ePJ�:I�

o�;m�k •• T. J. Murfin . . . . . . . . . . . . . . 005:296 
Dryln(!" frame for woolen garments, folding. H .  
DyeB:���'akin'g 's,;,m',;: iliack' disuo: Kaliii "i, ii;;I� 605,383 
Dye�'al�1:��yiiiap'Iiiilyim;;tiiaiie; '0: ·N'astvogeC:.: �:l� 
�flc�:'i����e�io<;�;��em: T. '6: D·�ake::::::::::::: ·. �.� Electric .witch, C. C. Badeau . . . . . . . . . . . . . . . . . . . . . . . .  00;:067 
��e:I�!� t�"er:.s�o;::rn::N:t::. &R��:;�g:i��e: "  00;,1� Engine cylinders. water jacket for. W. F. Davis . .  
����g�f6i�:�e��W.slI.eF�X.�����: : : : : : : · : : . : : : :  : Era.er. B. B. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
��:cl��ff,tt���cea�� E.=e�!r��liig· 'apparatus' for 
Far��:coertger�w":j�Ii'!���·.·.·.·.:·. ·.·.·. ·.·. ·. ·. : ·. ·  ... .. .. .. : .:: 
�:��:: h: %�I}�f:gie: · : : : : : : : : : : : : : : : : :  : : : : : : : : : . : : : : :  
�:��rn��(lwIfre�'}�r��smiili: : : : : : : : : ·. : : : : : : : : : : : :  Fender. See Car fender. l<·llte�. H .  Loew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.110 

�l�:e:'�rr£����t�·acSIiI�:,I��I1l�iai: "i .. : 'Eiiert: :: :.: �·ltJ Flue .topper, J. M. Padgett . . . . . . . . . . . . . . . . . . . . . . . . .  605:128 14"odder compressor, J. B. Carter . . . . . . . . . . . . . . . . . . . .  60.;,220 Food. �regaring liquid, W. Sellman . . . . . . . . . . . . . . . .  605,100 
���::. d�e�d�fr��:rtr��e?' 1. Atrelder . . . . . . . . . . . . 605,372 

Frult. llowers, etc .• cutter and holder for, W. W. Crockett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605 toO Fmlt picker, J ... S. Hagau . . . . . . . . . . . . . . . . . . . . . . .  : . . . . 005:419 
r��� g���:�A���'il�re� �.��.��. : : : : : : : : : : : : : : : : : : : : :  �,� Furna.ce. See Boiler furnace. Hot air furnace. • 

Furnace. A. PiJlatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605 206 Furnace. C. W. Trotter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005:240 
FuriA����.' .��������.�l. ���.��a��� .���. ��������: J. p: 005 090 Furniture. ad/ustable. G. A. Bobrlck . . . . . . . . : : : : : . 005'3(16 Game or puzz e. B. B. Goldsmith . . . . . . . . . . . . . . . . . . .. ·605:164 Garl?te�t and hose support, combined, C. A. W. 
Garm�nf'li .. nj£er:T: G: ·O:,;.eri: : : : : : : : : : : : : : : : : : : : : : : :  �:� 
a:�mg��e��ft��r��i)l�:al�s�:�ty���e: ' Scartii ' &; 605.22a 
GasT:eO':-::;.:'t�r:a"eiyieiie: j:W.·Couper: : : : : : : : : : : : �,� Gas gonerator. acetylene, Couper & Bryan . . . . . . . .  6O,�;398 Gas jet cutotr, L. Ramage. . . . . . . . . . . . .  . .  . .  . . .  . .  . . . . . 605:132 Gas regulator. A. Kuhne . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 60;;,168 GasE���T�}rohdS�:��.r.�,. ����.��:��. ���� . .  �:����: 605 217 

g:��: r�v!.�:,·j�'k Ware':::::: .. ::::::::::::: ..... ':.: �� Gear.teeth, macblne for formlnl(. J. E. Gleason . . . 605 219 Gearmg. dlll'erential. D. �·yfe . . . . . . . . . . . . . . . . . . . . . . . .  00;'416 Generator. See �'ormaldehyde generator. Ga. • generator. 
g�"::r�gr�lgul.f·i;;,��:��a;�tv·liiiamij.·.·.·.·. ·.·:.·.·. ·.·.:: 
g�:l� �!�Mlg�t��weIVo� ���:":. '::.:'. ':.: .::.: ...... '.: 437 

g�:l�I��IJ�·lc�il�:I.I��.���::::::::::::::::::::::::: m 
g�:��I��lo�k·,kT �ri��·. ��.s.� .. : :  : : : : : : :  : : : : : :  � : : : :  �i 
g�E����I��:�.\.AB;v�<:'�.����.�·.: : : ·. : : : ·. : : : ·. : : ·. ·.:. � 
g��. ����:-!�f;c�I���.e����dta�: ?.����r:::::::.: Ws 
::::,,,��CkS��P���m"e<:,�P���ge�rlght '" Dell. . . . . . . 367 
Harmonica. C. L. Curti . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  605 083 Harvester, com, A. Neer . . . . . . . . . . . . . . . . . . . . . . . . . . .  00&:121 Harve.ter. com, J. H. Newell . . . . . . . . . . . . . . . . . . . . . . .  605 122 Harve.ter •• butt adjuster for .elf-blndlDg. W. • 

Butterfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 605 388 Hat body .haplng api{aratu •. J. B. Buckman . . . . . .  605:073 

Il:��)� .. ':::�'�c�xw.:lf��c�.:.: .::.::.:.:::.:. ::::::.: �.� Heat or cold Indicator. E. B. Petersen . . . . . . . . . . . .. fOO'I29 
�l�::·::�e:: !it��l.?t����: 'Lep' 'aii: : : : : : : : :  : : :  �:t� Hook. See Grappling hook, Whl�etree hook. . 
Hoop sawin" machine, barrel. T. C. Seeke!. . . . . . . .  605 349 Hose coupling. automatic, W. A. Sutlln . . . . . . . . . . . 605

'
238 Hot air furnace, etc.. T. G. Neal. . . . . . . . . . . . . . . . . . . :. 605:829 

(Vont'lnuea on P<JIJe 898) 

397 

1I'lll1aml' Soa" lo/d ,v,rJwn,r,, 6ut ,fInt 6; IIlIdl If 
! Jour J,al,r JUI not lu" l, ,'U_ 

WiIJla_' Shaving Stick. 25 eta. 
GeIIuiaB Yankee Shaving SoaP. 10 ct&. 
tuxu" Slaaving Tablet. 25 eta. 
Swl8a Violet Shaving Cream, 50 eta. 
,Jersey Crea .. (Toilet) Soap. 15 ct&. 

Willi ..... • Slaaviag Soap (Barbers'). /I Round Cakes, 
slb.�. ExquisitealSoiurtoUet:. Trial cake Cor ac. s�p. 

T il E  J B W I L L I A M ">  C O . ,  
LJ � I) IV.  G L A ST O N B U HY ,  C O N N  " I [) -. '  I 
64 ( k ( r..T R .) , ', l  � , ' w _  1 ,, 1  '" � ', l  � , .  

ACETYLENE APPARATUS Acetylene number of tbe SCIENTIFIC AMERICA " SUP· PLEMI£NT. de.crlblnl(, with full lIlu.trations. the mo.t 
������::�r� o:c�r:;:n���e :�: l����:��a���a:�':. The "as as made for and used by the microscopl.t and student ; its use in the magic Jan tern. 'l'he new French table lamp making it. own acetylene. Contained In SCIENTIFIC AMERICA" SUPPLEMENT. No. 10lJ". Price 10 cent. prepaid by mall. For other numerous valuable articles on thl. sUbdect .. e refer you to page 21 
��3::,r.�ewM��u.f��.��tBr�����'�::N�. to any 

On Receipt of Ten Cents In Stamps (practically 
25" of retail price) we will send yon one ofonr 

1 -2 I N C H  A U C E R  B I TS 

• �r !!!X���QlaP!�I��J.��� phate., Alpe \'"olfee, Wet Feeds. "alt . Sl1Il'ar. Chemical •. etc. U; Years In operation. Send .for 6th iUustrated cataloo'ut. 
S. E. WORRELL. Hannibal. Mo. 

Jlritbm¢tit of EI¢drldtY 
By Prof. T. O'CONOR SLOANE. 

J 38 Pages, Illustrated, Price $1 .00 
11 PRACTICAL Treatise on 

Electrical Calculations of 
all kinds reduced to a 

series of rules, all of the sim
plest forms. and involving 
only ordinary arithmetic ; each 
rule illustrated by one or more 
practical problems. with de
tailed solution· of . each one. 
Followed by an e x t e n s i v e  
series o f  Tables. including the 
following subjects : All Kinds 
of Units of Measurement of 
Electrical a n d  Mechanical 
Work. Energy: and Heat ; Re· 
lations of DIfferent Systems 
of All Kinds of Units ' Rela· 

. tion of Different Wire Gauges. 
Amencan and Foreign ; Electrical Properties of 
Wire of Different Sizes ; Specific Resistances ' Thermo·chemical and Electro-chemical Equiv�lents' 
Useful Factors. etc.,  etc. 

I 

This book may be classed among the most useful 
yYorks ppblished on the science of electricity, cover· 
lng. , as It does. the mathematics of electricity in a manner that will attract the attention of those who 
are not familiar with algebraical formulre. 

as V[:1I1"t:i .. �·0 furnl.Ii Prof. Sloane's work. on electriCity 
Arithmetic ot Electricity. 138 pa&,es . . . . . 81.0( 
Electric Toy MakinII'. 140 pqes .. . . . . . . . .  1 .00 
How to Become a Snccessfnl Electri_ 

cian. 189 pa&'es. . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 
Standard Electrical Dictionary. 882 

pa&'es . . . .  . . . .  . . . . . . . . . . . . . . . . . .  : . . . . . . . .  3.00 
Electricity Simplified. llJ8 pa&,es . . . . . . . . •  1 .00 The ahove live volume .... compri.ln" a COMPLETE ELECTRICA L  LIB ... ARY, .old at the 8fIecWl 
reduced price of 81i.00 put up In " neat folding box. You .ave f2.00 by orderlW; the set com1>lete. Five vulnmes 1.300 page •• over 4IiO illustrations. 
cg;nt�1 tto: af!:,�������ar coDtalnlng full table of 
nUNN & CO., 361 Broadway, New York. 

© 1898 SCIENTIFIC AMERICAN, INC.



The Best Place to Study Engineering 
IS PITT S B U R C H .  

��:: ��tt.r:g'H'::;�:"Yl �t p������a,1{�Partment 
W. J. HOLLAND. LL.b . •  Chancehor. Pittsburgb. Pa. 

l.'bi8 lIeRts Winrt. Steam. or Horse PowEr. We oner the 
WEBSTER 2� actual horse power 

GAS ENGINE for 8iliO, leso lO% dlscocnt for cash. 
�f��s��I�:::i���!'!:';,.�t>,:'iJ'l�r,; o�ulM tberetore we can make the s&fice. Box-
�aJ�rf.;'Nr=��tG=''i:��!. AI.rO°ll.';,�� zontal Engines. 4 to 30 horse power. 

Write for Spec1.al Oat.aIOQUe. 
74 West 1 6th St. ,  C H I CAGO Street. New York City: 

M I ETZ Ie. W E I S S  K E R O S E N E  

ENG INE 
����stA t�Y�t::lca,:J'e"�a reliable. Runs wit:h common 
��8��nt;ate�:"1efs\h ���: and European countries. 
1 2 8· 1 3 2 M ott St.,  New York 

Weber Gasol ine Mine and M i l l  Pum 
A L L  S I Z E S .  
FOR ALL D UTIES. 
Economy alld ElHclency 

G uaranteed. Address, statlnll( capacity and condItlOD8, 
WEBER GAS AND 

GASOLINE ENGINE CO. 
402 S. W. Boulevard, 

. .  W O L  V E R I N  E . .  

GAS &; GASOLINE ENG INES 
STATIONARY AND MAR I N E . 

The h Wolverine " is the only reversIhle marine gR8 engine on the market. 
It Is the lightest engine for Ito power. Requires no licensed engineer. Absolutely safe. Manufactured by 

WOLVERINE M OTOR WORKS, 
12 H u ron St., G rand RapIds, Mich. 

NO FIRE, SMOKE, OR H EAT. ABSOL UTELY SAFE 

.�oo and up. Send 5 stampe for Catalogue. 
Truscott Boat Mfg. Co., Drawer 9, St. Joseph, Mich .  

"FRONTIER GAS E N a I N ES .  
VertlcaI, 1 to 10 H. P. Tandem, 10 to 100 H. P. IF' Smd for Uatalogues. 

F R O N T I E R  I RO N  W O R K S  
No. 6 Chene Street. Detroi!. Mich. 

�'HE YARYAN CO., East'n Agts., Times Bldg., N. Y.  (''1ty 

Row. 
Sail 
or 

CO M P L E T E  FOR $ 1 50 
A N D  U PWAR 

��:. !I' T 
IF'SmdJlve cents fOr cata/<)gru. Racine Yacht and 
Boat Work", Raciue Junction, Wis .. Box A. 

This t3OO.00 Launch for 1200.00. gnaranteed or money refunded. Also builders of Row and Sail Boat •• 8mdBtamps lor catalovue. Racin e  Boat Mig. Co. ,  Chicago 

ACETYLENE GAS AND CARBIDE OF 
CBlc\nm.-AlI abont the new lIIumlnant. Its qualities, 
����:''lr;t�res!!fJ:m°!JI���tttiT'r!�sf�.!l���t':= of articles. :J;iDll( in complete form the particular. of 
this subject. Details of furnaces for making th" carbide, 
1&8 generators. Jl&8ometers, burners, etc. Contained in 
1 ����ImIl7�'t�I��Nl 0 ���PfftU�Ti IIf��' 1 ���: 
1 0 :1 :1,  l l1a�, t ll�7. 1 064, 1 07 1 ,  1 117�, 1 118�, 
1 1183, 1 08<1,. 1 08 !'i ,  1 11�6, 1 1 04, 1 1 24. l I ;j�, 1 1 49 and 1 1 1i0 , PrIce 10 cents each, by mail, from this office. and all newsdealers. 

F. OR FIRE PROTECTION which meana 

I 

cheap insurance, put in & CALDWELL TANK AND TOWER. � Jlln4ors'1v� :.e �erl!'j�Tl!cec�mpan1e8. 
.17 .. Bala Stree" L.a1nliie. &7. 

Hub, wheel, G. A. Skarln . . . . . . . . . . . . . . . . . . . . . . . . . . . 005,208 1 
HYt,"r�:� . . ���� . .  ���������I� . ���I�e: . .  �' . .  �: . .  �:. 005,169 Hydrocarbon burner. C. R. Kittle . . . . . . . . . . . . . . . .  00.';,200 Indicator. See Heat or cold indICfttor. Station indicator. Induction coil . A. 1.. BOllart . . . . . . . . . . . . . . . . . . . . . . . . 005.174 hlbBler . .  J. H. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.436 Inkstand, E. Duvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605,177 Instructing- devic�e, it �prillllborn . . . . . . . . . . . . . . . . .  605,144-Insulating halldle connection, y.,y. McAusland . . . .  005,448 In.ulator, �'. M. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005.109 Insulator, R. D. Mershon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,2.� Jack . .  See Liftmg jack. 
J Oij�int�ee PIpe joint. Rail joint. Stovepipe 
JOint making tool . J. Birtwisle . . . . . . . . . . . . . . . . . . . . . .  6O.�,195 Jug or vessel for containing liquids', W. A. S .  Renson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005,071 Key opening CUll, .K Harrath . . . . . . . . . . . . . . .  :.605,456, 005.457 Knife .. nd scoop. corublned, .J. A. Sweeting . . . . . . . .  005.2O'J Label bolder . .  1 .  R. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . . 005.213 Lamp, electric urc, W. Hochhausell . . . . . . . . . . . . . . . .  605,2"28 Lamp. incandescent gas, Von Heydebrand und der Lasu & Loch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oo.�,2.� I.Jamp safety luck, illcancle�cent. Faller & Herb· strttt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .. fi05.2j·9 Lamp, self·adjustable bicycle. �'. S. Snyder . . . . . . . .  00.;.&';4 Lasting machine. C. Eisenberg . . . . . . . . . . . . . . . . . . . . . . fiO.�.(1.n J.atch. N. J. Mei"s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H05,I,O Latch and lock. combined. Smith & Putt . . . . . . . . . .  00.\:153 Lathe recessill�·toO), G. E. Miller . . . . . . . . . . . . . . . . . . .  fj().�,I84 I.euther staking machine, M. H. Connor . . . . . . . . . . . fi05.272 LiftinJl j'ack, P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl().�.072 

t:�t�r!8, ��keu'!a�c r�r�:�iing dev'ice 'for: A'. '"iar� 605,:no 
ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.212 Lock; See Combination lock. Lamp safety lOCk. Sash lock. Seal lock. J.ock, G. L . .M.:. Petorin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,S:17 Lock, H. B. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005.342 Locomotive, log haulinl', W. A. Fletcher . . . . . . . . . .  005.413 Loom slack alarm and stop motion, J. & J. Harri-mall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605,199 Marker for p:raves, land�. etc .• J. A. Coffey . . . . . . . .  605,3n5 Match box. R. M. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005.276 Me .. ts. markinll(. A. F. Nathan . . . . . . . . . . . . . . . . . . . . . .  005.120 Metals. tool and holder for use in cutting. boring .. nd slottinll(. W. H. Hardy . . . . . . . . . . . . . . . . . . . . . . . 005,422 Mill . See Windmill. MOUld. See Gla�s mould. Moulding. fiasks. hand clampin� device for. J .  Scherer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.o.;.347 Monkey wrench, ratchet. C. E. Frederickson . . . . . .  oo.�.444 :Mop wringinj;( attachment for pails, F. Trimble . . . 605,a62 Motion, mechanism for convertin/ii( rotary to re-ciprocating. J. W. Butterfield . . . . . . . . . . . . . . . . . .  005,218 Motor. See Powder motor. Motor. �'. A. Brenn .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.382 Motor. J. �'. W. Koetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.439 Mower. lawn. P. C. Burhans . . . . . . . . . . . . . . . . . . . . . . . . . 005,(1H Mower. lawn. W. W. Crockett. . . . . . . . . . . . . . . . . . . . . . . 005,176 Musical instrument, mechanical, A. Richter . . . . . .  605,134-Neckties and collars to shirts, means for fasten-Ing. C. E. Slpp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605.21>'2 Note readinll device. vocal and instrumental, E .  

Nut�'R�J��e�:�:f. : : : : : : ' : : : : : : : :  : '. : : : '. :  : : : : : : : : : : : : :  :itU&\ Nut I()ck. C. H . . Jr., & J. F. Ch .. rlton . . . . . . . . . . . . . . . .  005.078 
g��!;.�/'k�'Bavis: : : : : : :' ::::::::::::::. ::::::::::::: : �:�1 Over .. II., C. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,236 Pad . .  See. Step pad. Paper feedin� machine. T. C. Dexter . . . . . . . 605,088, 605,089 
P .. per feeding macbine. J. �'. McNutt . . . . . . . . . . . . . .  005,3'28 Paper reJristering machine, Dexter & Parker . . . . . .  605,275 Pencil splicer, F. W. Warren . . . . . . . . . . . . . . . . . . . . . . . .  605.440 l"hoto�raphic finder, H. B. Carlton . . . . . . . . . . . . . . . . .  oo..�.245 
�rc�t�r�ra�ehi���\������:r, W. H. Leigh . . . . . . . . . .  005,229 

Pin. See CIotqe. pin. 
��:·jO�;� �1:;���.PJfj. Hammer . . . . . . . . . . . . . . . 605.098 Pipe wrench. A. E. Brockett . . . . . . . . . . . . . . . . . . . . . . . . . 005,441 Pipette. A. W. Stoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.146 Pistol, ammonia and water, A. F. Humphrey . . . .. .. 605,430 Planter, potato, J. A. Cooper . . . . . . . . . . . . . . . . . . . . . . . .  005,396 Plants, machine for reducing pithy, A. F. Mad-den. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .m Plow att .. cbment. J. E. Ball . . . . . . . . . . . . . . .  . . . . . . . 172 Plow. sulky, Danielsen & Merrill . . . . . . . . . . . . . . . .  . .  
��riki'itu��a�{n�:.r.'fi��(iner·.·.·::.·.·::.·.·:. · . ... : ...... ::.: PoJtshi�g compounds to r,lishinJ! (\T' cutting tools, 
Pos��p!l:;;'i�t;;n�e �g���n . . . . . . . . . . . . . . . . . . . . . . . . . . . 005.283 

Powder motor. �'. M. Freebl .. . . . . . . . . . . . . . . . . . . . . . . . 005,445 Press . See Baling press. Fruit press. Hay press. Printing press . . Reducing press. Printing pres •. A. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  005.350 Printing press for cutting ribbons and conntmg same, 14'. Berkemeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,173 Pulley, J. C. Knoblock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,1� 
���c1l:::g ���h�n��t�tai��dfn:m!��iini8m:\v: �,

187 p .. rnter. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.334 Puzzle. O. J. Haarlaender . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.096 Puzzle. E. A. Shields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,191 Rack. See Ticket rack. Radiators, automatic air valve for steam. L. G. Kirk . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.315 Rail bond, G. Molf .. t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60.;,115 Rail jOint. G. A. Weber . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  005.265 
R .. il mountinll(, third, S. H. Short . . . . . . . . . . . . . . . . . 005,260 Railway fog sillnalin/ii( apparatus, H. Tomlin8 . . . . . 605,361 

�ll::� �::: �i'!? i�VfoJii'I;,j.�·. �.��.i��:: : : : : :  : : : :  : : :  �a� Railway sign .. llng and switching app .. ratus. J. D. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,359 

�::::� tre�t��R�I:�����: .�:. ��������:: : . : : : : : : : :  OO5:llll 
R .. llw .. y tie. metallic. J. M. Clark . . . .  . . . .  . . . . . . . . . .  .270 Rollw .. ys, thIrd rail for electric, S. H. Sbort . . . .  . .  Razor, safety. E. E. Deputy . . . . . . . . . . . . . : . . . . . . . . .  . .  Recorder. See Fare recorder. '.rime recorder. Reducinll( press. L. J. Kingsley . . . . . . . . . . . . . . . . . . . . . .  005.1b7 Rellulator. See Gas regulator. Retort lind in .. king same, H. S. Blackmore . . . . . . . .  005.379 Roller. See Dirt roller. Rotary engine, M. E. Gilbert . . . . . . . . . . . . .  " . . . . . . . . .  005.460 Rubber shoe .. ttachment, C. E. Po.h . . . . . . . . . . . . . .  005,232 

�:�d����':!� �'l.t��IYI�tI: .�r.����: : : : : : : : : : : : : : : . : :  �:� Sash balance. Barber & Ashby . . . . . . . . . . . . . . . . . . . . . .  005.215 Sash lock and lift. combination, 1. W. Brown . . . . .  005,196 

�:s�e�ro�:C��� J:?w����:�� .��.� .��.i�i.��.,. �'. ��.� �:� SaWing machine, L. A. Deuther . . . " . . . . . . . . . . . . . . .  605,4-00 Seal)ock. P. C. Dock.tader . . . . . . . . . . . . . . . . . . . . . . . . . .  605.277 Seal lock. W. K. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,278 Seat. See Couch seat. Seeding m .. chine. W. W. Schultz . . . . . . . . . . . . . . . . . . . 005.348 Separator. See' Grain separator. Sewing macbme. Muther & Holl .. nd . . . . . . . . . . . . . . . 005.325 Sewiri� machine folding guioe, L. Muther . . . . . . . . . 605.324 Sewi.ng machine presser foot and throat plate, C. McNeil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.449 Sharpener. knife, scissors or skate. M. L. Hawks 605.289 Shelvmll. otack, etc" library. D. E. Hunter . . . . . . . .  005.2111 Sifter. portable co .. I, L. BuchteL . . . . . . . . . . . . . . . . . . .  005,175 Signalinll( device. F. B. Taylor et .. I . .  . .  . .  . .  . . .  . . . . .  005.&58 Skate. hockey game, E. H. Barney . . . . . . . . . . . . . . . . . 005.265 Smeltin� plant,. continuous. Reese & Armstrong, 
005,451, 005.464 Smoke bell. T. C. O. Sherk . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.234 Smoke condenser. J. C. Green . . . . . . . . . . . . . . . . . . . . . .  005,280 Soda, apparatus for making caustic, W. F. Job· bins. . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.102 Spark arrester. J. W. Troutt . . . . . . . . . . . . . . . . . . . . . . . .  005.363 Spark extinguisher. M. P.chorr . . . . . . . . . . . . . . . . . . . .  605.131 Spinning machine, wool, W. W. New . . . . . . . . . . . . . . 605,2(m Spool stand. T. Mason . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  005.254 Sprocket wbeel. I •. & E. W. Cooper . . . . . . . . . . . . . . . . .  605,443 St .. mp mill feeder. G. Wood . . . . . . . . . . . . . . . . . . . . . . . . 605.266 Stand. See Display stand. Station Indicator. O. J.edowsky . . . . . . . . . . . . . . . . . . . . . 005.318 St .. y Bud fa.tener. P. A. D .. lley . . . . . . . . . . . . . . . . . . . . . 605.402 Steam boiler and furnace therefor. W. Hopkins . . 005.427 !'tep pad. H. C. >'wan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005,357 Stopper. See Flue stopper. Stopper. W. Nut.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.125 Stove. cookinll(. A. W. Walker . . . . . . . . . . . . . . . . . . . . . .  005.303 Stove or otber li(fate. A. Alitto . . . . . . . . . . . . . . . . . . . . . .  005.242 Stovepipe joint. F . . Thorp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,26.3 Stra.p. See Car strap. Strap f .. stener, G. S. Sammis . . . . . . . . . . . . . . . . . . . . . . . .  005.000 Street sweeper. A. Rrown .. . . . . . . . . . . . . . . . . . . . . . . . . . . 005.385 Rtreet sweeper. W. Franz . . . . . . . . . . . . . . . . . . . . . . . . . . .  605,415 

��I��·;.::'J'kJ��icIJ· ilir BJrt�:c'l:?�:· iiorses 'theretO: 
005,458 

SWI��'t�le s��eru�!altce'��'er '  switcii: 
. 
'Ii:i,,';tri'; 

005,099 switch. Trolley switch. . 
�{.��e 

.. lt�����':il f�r F��:l!-!onor '  beds: ' F: ' T: 6O.i.178 

Tar:,re'i�t¥: F: 'Hocii,;peier: : : : : :  : : : : : : : : : : : : : : : :  : : : : :  �:�W Telephone holder, J. 'j.'. Moore . . . . . . . . . . . . . . . . . . . . . . 005.2114 Telephone system. E. W. Ham . . . . . . . . . . . . . . . . . . . . . . 600.097 
�:l:�:��� �i:�e:G��� �:[rYi':t�?�� : : : : : : : : : : : : :  �U!� Testinll( trap. Bul.t & BreRkell . . . . . . . . . . . . . . . . . . . . . . 605.387 Thread tension device. I. Heer . . . . . . . . . . . . . . . . . . . . . . 005.101 
ThrNc\\':t'I:������ ��������. ����'; . .  ���: .�:. �'. 605,827 

(<JrmUnued on � 399) 

DRICUNG rttACHINER� 
; MANUI'AC TUAED BV' 

WILLIAMS BROTHER$� 
. ITHACA. N.V. 

OA Off 5IU5, FOA 
SHALLOW WELLS, WIDf 

OR HORSE POWER 

ARTESIA R WELLS Any dn'tb from 10 to 2,000 feet. Wells for the Imnroved 
�!�l'�o����.:'r s���!��y. s���J\�::,J��:r��eF��e.rJ':: tions. IT Send for refermces and parll£ulars. 
I. H. FORD &; CO., 1 04 Fulton St., New York 

The Standard of the World. 
�gJ' o��r,I:��er t::.'lJyrllfr��h��� water. 'rested and recommended 

world. b.jh:���:��i'f��t:n��1l0iri�1e t�l� ter technic during the last ten years. The lIIter gives w .. ter in small .. nd I .. rge quantities according to the sizes. Easily cleaned. fllter cyl inders sterilized by boilinll III water. Send for circulars to 
BER.r-�I:!'�r:Jt�:: l?�;lr.. 

DORMAR'S 
VULGARIZERS 

are used al l  over the wor ld ,  Exclusive M .. nufacturers of Steam M ... chines for Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outfits from $10 to '1.000. A II Stamp and Steneil Tools and Supplies. Brass and Steel Dies for all purposes. S .. al�, EngraVIng and Die Slnklnll( of all kinds. Established 1860. Printing PresseM, with complete out.fits, from $1 to $100. rT Send for Cataloi/'Ues. 
' I ' H I'; J. F. W .  DOK!UA N CO. 

121 E. Fayette St.. Baltimore. Md .. U. S. A. 

A.W. I'I.BEI 
Manufactory Established 1761. LEAD PENCJLS, COLOR tr.D PENCILS, SLATE PENCILS, WRITING SLATES. STEEL PENS, GOLD PENS. INKS, PENf'IL CASES IN SILVER AND IN 

GO LD, STA'!'WNERS' RUBBER GOODS, RULERS. COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, New York, N.  Y. 
Manufactory El!Itablished 1 761. 

fANS - fA N S  fA N S  
K E E P  C O O L  B A C K U S  WAT E R  M O T O R  c o  NE.WAR K  N J U S  A .  

SIMPLEX TIME RECORDER 
So named because it is simpl e in construc
tion, simple in operation and simple of re
cord. Saves maximum of time with mini
mum of labor. Registers by the push of a 
button-nothing more. One hundred men 
can register in one minute on one recorder. 
Adapted to large or small concerns. No 
keys, checks, cards, tape or ink ribbon. For 
simplicity, compactness, durability and 
quick registration absolutely without ri
vals. Full description for the asking. Ask 
Now. Address Heywood Bros. & Wake
field Company , 195 Canal St. , New York 
City. N. B -For prices, state number of 
your employ�s. 

N. Y. CAMERA EXCHANGE. 
60% Saved o n  a l l  makes of Cameras 
an�Efu�c���:r� to:m��:���1l:�J;� Large assortment always on ha.nd. 

Deve/ovilnQ. PrintMu./. etc. Photo supplies of every description at !owest prices. 

lis� 1��' stamp for barga./ln 

N. y, CAMERA E XCHANG E, 43 Fu lton St. , NEW YORK 

TYPEWRITERS 
HALF PRICE 

ma'X: f��l o���l�'�l� 
a
::g!r�:��\�� 

many for ODe quarter. Every m a
chille guaranteetl in perfect order. TYPEWRITERS SOLD, RENTED, Ex,. 
CHANGED. Sent anywhere withpriv
ilege of examination.·Send for Ill. 
ustrated cntalogue. 

National Typewriter Exchane:e, 2,�'t.::��!;. 
�,.__ 

: 
"Gi��;Lf�LF�tt��\��I�R 

• Cuts Green or Dry, fine, even a.nd easy. . 
. W I LSON B R OS . , EASTO N ,  PA. �u!�Tn��!o�s���y �el��d�n�����!: and 00lleges throughout the world. 

Perfection in the Art of Microscope Making. IF' Complete Illustrated c .. t .. logue of Microscopes aud Optical Apparatus sent Free. 
Ji1tne InsfIrwrJunt Mak£ng and Repairing. 

J. ZENTMAY E R ,  2 1 1 So. 1 1 th St., Phlla., Pa. 

THIS 
Adjustable DRAWI NG Table 

Hardwood Top 20"x28" delivered In United States for $8.00 each. Is easily adjnsted. t1rm and durable. Send. for Oataloglu to 
ADJU STABLE DRAWING TABLE CO. 

0IIIce, PO'lt'erII Opera HoUll0 Block. 
6rand RIPWa. IIlebo. U. S. l. 

[J UNE 1 8, 1&)8. 

alUI GoIa DreagUI 
THE MOST PER FECT YET I NVENTED. 

���:.) �'t:. 9,�� '!.'}d.!"::t.3 ':!d!:�g,I���� 
YRrd. Adapted to .. II sltn .. tlons. Contract to erect and start in snccessful operatiOn. 

R I SDON IRON WORKS,  lIT Send 

2 0 0  Beale St.,  San Francisco, Cal, JOT 
BUILDERS OF Pamphlet 

M i n i ng and MarIne ftlachlnery. I rrigation and 
Water Works Plants. Boi l e rs and E n g i nes. 

THE 

Scientific American 
SPECIAL NAVY 

SUPPLEMENT. 
With Colored Map of Cuba. 

THE BATTLESHIP " O R I!:GON." 

The great desire durmg the present crisis for ac
curate information concerning the United States 
Navy has led t.o the preparation of a short treatise 
on the Navy, which has just been published 
under the above title. Every effort has been made 
by the publishers to treat the subject in such a 
manner that it may be rean ily understood by the 
reader unversed in naval affairs, and at the same 
time render the publication a pennanent book of 
reference. 

This issue consists of forty pages. 
The number opens with a historical sketch of 

the birth and growth of the new Navy from 1883 
to lil'J8, In which the programme of shipbuilding 
authorized in each year is given. together with the 
clas'lllS of ships which it called for. 

Thi� is followed by an article which explains the 
different types of vessels into which a modern 
navy is divided, and shows, by the assistance of 
diagrams, the manner in which the various types 
of vessels are classified. This article will greatly 
assist the reader in understanding the detailed 
illustrations aDd descriptions of each ship which 
make up the bulk of the issue. 

The ships are grouped Recording to their type, 
as classified below. A comparison is drawn be
tween different vessels of the same type. and the 
improvement of each ship on Its predecessor is 
pointed out. 

BATTLESHIPS. 

" Indiana," IS cuts : " Massachusetts," :3 cnts ; 
" Oregon," 2 cuts ; u lowa," 3 cuts ; " Texas," 2 
cuts ; " Kentucky," 2 cuts ; " Alabama," 5 cuts. 

CRUISERS. 

• •  New York," 3 cuts ; U Brooklyn," 1 cut ; .. Min
neapolis." l cut ; " Columbia." 2 cu� ; " Chicago." 
1 cut : h Olympia," 2 cuts : "Cincinnati," 1 cut ; 
" San FranCisco," 5 cuts ; U Detroit," 1 cut ; 
" Charleston, 1 cut ; " Baltimore," 1 cut ; " New 
Orleans," 2 cuts. 

MONITORS. 

" Amphitrite," 4 cuts ; " Terror," 5 cuts; " Mon
terey," 3 cuts ; .. Miantonomoh," 4 cuts. 

OUNBOATS and TORPEDO BOATS. 

" Helena," 1 cut ; h Annapolis," 1 cut ; •• Mari
etta," 1 cut ; h Ericsson," 2 cuts : U Porter," 2 cuts ; 
" Maine's" torpedo boat, 1 cut ; " Bailey," S cuts. 

SPECIAL CLASS. 

Ram " Katahdin," 4 cuts : submarine boat " HoI
Iand," :3 cuts. 

Under the cut of each ship Is a full table of 
her dimensions, armor, guns, speed, etc., and this 
Is supplemented by tables at the end of the 

work, giving complete tables of the whole fleet. 
The illustrations number about 90, and Include 

handsome half-tone views and wood-cuts of all 
of the vessels above mentioned. Other pictures 
show in great detail the guns, gun-turrets, tor
pedoes, steering apparatus. conning towers, and 
many int.erior and sectional views of other parts 
of these warships. The whole forms a most 
complete and fully illustrated periodical. 

In addition to the above is included a reliable 
map in colors, showing the island of Cuba and 
the West Indies. 

This issue is Inclosed in a handsome colored cover 
for preservation. 

Price, by mall, 25 cent .. 
To Foreign Countries, 7 cents extra tor postage. 

MUNN & CO., Publishers, 
361 Broadway. New York City. 

© 1898 SCIENTIFIC AMERICAN, INC.




