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J tieutifit jmeritau. 
INCREASE IN OUR ARTILLERY URGENTLY NEEDED. 

It was only a few years ago that the country awoke 
to the fact that it was absolutely without modern sea 
coast defenses. To-day it finds itself in possession of a 
growing num ber of forts and guns, but has not suffi
cient trained gunners to man them. The successful 
agitation for the building of fort.s and guns may be said 
to date more part.icularly from the time of our trouble 
with Chile, when it was realized that. the Pacific coast 
ports were defenseless against the cruisers of a fifth rate 
power. It resulted in the adoption of a system for the 
construction of modern defenses which provided for 
over 500 high power rifled guns of frolll 8 inches to 13 
inches caliber, 1 ,000 twelve-inch mortars and 360 rapid 
fire guns, all of which were to be distributed among 
twenty-five of our most illlpor ant harbors. The de
fenses were also to include the placing of 6,000 sub
marine mines. By June of next year one-half of these 
gun s  and mortars, or over 900 separate pieces, are ex
pected to be in place. 

It now appears that althou�h the work of reconstruc
t ion has been carried on with commendable zeal, no 
provision whateyer has been made for manning the 
guns, and we are now at a stage where the q uestion of 
an immediate increase in the artillery must be faced 
without delay. The problem is clearly set forth by Gen. 
George W. 'Vingate, president of the National Guard 
Association, in the current number of Tlw Journal of 
the Military Service I nstitution of the United States. 

Gen. Win�ate insists that modern �uns without �un
ners are as u selt'ss as guns wit hout gun carriages, and 
that the calmness with which the present c ritical con
dition of affairs is borne by the nation is nothing less 
than wonderful. Our press and mem bers of Congress 
are" fierce to resent the slightest infringement upon 
American rights," and we have " apparently cast off the 
restraint which d iplomacy has imposed upon official 
communication between the representatives of civilized 
countries ;" nevertheless, we leave our new defenses 
and h igh power �uns without men enough to man them, 
as if they were a sort of "military scarecrows which 
would in themselves keep away an enemy as a farmer's 
old clothes fri�hten birds away frolll his grain. " 

There is a danger le"t the present  �eneration, in look
in� at t he final triumphs of the civil war, should lose 
sigbt of the difficulties experienced at the outset in 
securing arms, officers or discipline. Hasty levies of 
pat.riotic citizens are at the first little better than 
armed mobs, and the necessity for preliminary tl"ain
iug which was Illade clear in that war is trebly strong 
in these days of complicated long range ordnance. In 
working the modern gun, with its  lon� range and high 
velocit.y, the gunner, during the heat of an action,  when 
shells are bursting o\·el'head. has to work out a problem 
which has tc include the distance of the ship, the angle 
of approach, the speed, the strength of the wind and 
its direction, the temperature and the barometer. If 
he makes a mistake in any one factor of the equation, or, 
having solved it correctl y, lays the gun with a varia .. 
tion of sight greater than one-fiftieth of an inch, his 
shot is wasted. 

Good work of this kind can only be obtaintld from 
carefully trained men. It is granted that in time of 
war a proportion of the detachment of a heavy gun 
may consist of new enlistments, but the proportion of 
these cannot safely exceed three-quarters. All t.he 
gunners must be experienced and discipl ined at the 
outset. When the new system of forts is completed 
29,000 artillerists wfll be required to provide one relief for 
the guns. Three reliefs are !'eq uired in war. The pres
ent fortifications around New York alone require 7,000 
men to man them, and when all are completed the 
force necessary at this port will be 13,000. As the entire 
artillery force of the United States at present numbers 
only 3,890 men, including ten batteries of light artillery, 
it would not provide even half the number of men ne
cesffiry to man the present fortifications of New York. 
As the system of defenses when completed will con
tain nearly 2,000 guns and mortars, the preserit force of 
artillerists would not provide t\"O men to a gun. It is 
idle to th ink of having less than two skilled gunners to 
a gun to make it effective in time of war, and this 
would call for 4,000 skilled men. Army officers agree 
that not one· half of the present enlisted force of artil· 
lery is capable of becollling efficient gunners; so that to 
secure the 4,000 gunners would require an enlist.ment 
of at least 7, 500 men. 

It is not at present practicable to provide these forces 
from the National Guard of the States. What is 
needed, and needed at once, is a suffiC'ient force of 
trained gunuers, men who devote their entire time to 
their duties and are always in  a state of high effici
ency. It will be their duty to aid in "licking into 
shape " the additional artillerists enlisted in time of 
emergency. This force of 7,500 should be composed of 
men of a high grade of intelligence. If it is under
stood that this branch of the service is to be a select 
one, with good pay and comfortable quarters, there 
should be no difficulty in securing the enlist.ment of 
good mechanics, with sufficient technical training to 
render them competent to hold the position of offiC'ers 
and non-commissioned officers who would control the 
artillery force when expanded to a war footing. The 
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training of this force should include a large amount of 
practice in target firing, and this could be carried out 
at moderate cost by fitting the large guns with auxili
ary barrels of small caliber. 

Although Gen. Wingate does not think it prac
ticable to util ize our civilian :soldiers in manning our 
heavy guns, he thinks that the government should en
courage the National Guard to form field batteries, as 
the service of a light battery is acquired with much 
less difficulty than th.J.t of heavy artillery. The theory 
and practice can be obtained in the various armories. 
Government aid in the formation of such hatteries has 
hitherto been absurdly inadequate ; but if it would 
adopt the policy of lending to the States the guns and 
equipments, charging only for the perishable parts, 
the n umber of light batteries would be largely in
creased. One or more army officers should be detailed 
to each State to assist the National Guard officers in 
learning their duties, and a general invitation should 
be extended to the latter to undertake a brief course 
of practical instruction at the different arlllY posts at 
which a regular battery is established. 

The risks of war are as certain as any other risks to 
which a nation is exposed, and for New York the risk 
of bombardment, on account of the vast concentration 
of wealth and property, is doubly great. The Fire De
partment costs $1, 500,000 a yeal' and the city pays an
ually $6,000,000 in premiums against fire risk. Contrast 
this with the fact that the alllOunt which the States are 
authorized to draw from the go\'ernment for the militia 
is less than h alf a million, and it wi l l  be seen that the 
provision is absurdly inadequate. The estimate that 
$2,000,000 per annum represt'nts the proper amount to 
be appropriated for military purposes is conservative 
and fully justified by the facts. Of this, one million 
should go to increase the sea coast artillery, one-half 
million for the benefit of the regular infantry force, and 
another half million for the benefit of the National 
Guard, particularly in increasing the field artillery and 
supplying it with ammunition for t.he regular practice, 
without w hich it would be of doubtful value. 

REPORT OF THE INTERSTATE COMMERCE 
COMMISSION. 

The Ninth Statistical Report of the Interstate Com
merce Commission for the year ending June 30, 1896, 
has j ust been submitted. It is stat.ed in the beginning 
of the report that there were 151 roads in the hands of 
receivers, a decrease of 18 on the previous year. The 
length of operated mileage represented was 30,475, a 
decrease of 7, 380 on the total of the year before. The 
capital stock represented by these bankrupt roads was 
$742,597, 698 and the funded debt was $999,733,766. 

The total mileage was 182,776. an increase of 2,119 for 
the year. The largest increase, 233 miles, was in Georgia 
and the next largest., 202 miles, in California. The ag
gregate length, including all tracks, was 240,129 miles. 
The length of second track was 10,685 miles; of third 
track, 990 miles ; of fourth trMk, 764 m iles. The mileage 
of yard track and sidin�s alone was 44,912 miles. 

The total number of locomotives in service was 35,950, 
an increase of 251 over t.he preceding year. The n um
ber of cars was 1,297,649, an increase of 27,088. The 
United States employ 20 locomotives and 713 cars per 
100 miles of track, and each locomotive hauled on an 
average 51,471 passengers, the passenger miles accom
plished per locomotive being 1,312,381. The work of 
each freight locomotive is represented by 37,634 tons 
and 4,684,210 ton miles. 

This vast system employed 826, 620 men, an increase 
of 41, 586. Of these, 31, 792 were employed in the general 
administration ; 243, 627 in maintenance of track and 
structures ; 167,850 in the locomotive and car shops; 
and 373,747 in conducting transportation. The total 
amount paid out in wages and salaries was $468,824,531. 

The amount of railway capital at the close of the 
year was $10, 566,865,771, or $59,610 per mile. The 
funded debt was $5, 340,338.502. The amount of stock 
pay in� no dividend was $3, 667, 503,194. The amount of 
funded debt which paid no interest was $860, 559,442. 
The total amount of dividends was $87, 603, 371, which 
would be produced by an average of 5'62 per cent on 
the amount of stock on which some dividenJ, was de· 
clared. 

The number of passengers carried during the year was 
511 , 772, 7C17, an increase of 4,351, 375 on the preceding 
year. The year was remarkable as witnessing the larg
est total of frei�ht carried in the history of rai lroads in 
this country. It amounted to 765,891,385 tons, an in
crease of 69, 130, 214 tons over the previous yeal·. The 
density of the freight traffic is shown by the n u mber 
of tons of freight carried one mile pel' lIIile of line, 
which was 523,831, an increa�e of 44,342 ton lIliles per 
mile of l ine. 

The gross earnings for t.he year were $1, 150,169,376, 
an increase of $74, 797,914. This was made up mainly as 
follows : Passenger re\'enue, $266,562,533; carriage of 
mails, $32,379, 819 ; express matter, $24,880,383 ; freight 
reyen ue, $786,615,837. The passenger revenue showed. 
an iucrease of O\'er 14 m illions and the freight revenue 
of over 56 llI i llions. The operation expenses were $772, -
989,044, an increase of over 47 millions on the year. 
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These expenses were a.ssigned as follows: Maintenance Three beds of coal, which occur in the lower part of one often meets with large nests of perfectly trans
of way and structures, 160 millions; conducting trans- the lower Carboniferous series, are exploited here, and parent crystals and there are many cavities contain
portation, 440 millions; maintenance of equipment, 133 some beds of pure quartz sand, also of lower Carbonif- tng mother liquor. The salt is extracted by bla.sting, 
millions; general expenses, 36 millions. erous age, are about to be used in a glasll factory, now and the arched chambers thus left are impressive on 

The income from operation, that is, the gross earn- in process of construction near by. account of their size and height and beautiful with 
ings, after deducting operating expenses, was over 377 This was the la.st place in the Moscow basin visited their glistening white walls lighted up with the electric 
millions, an increase of over 27 millions. The income by the party, which t.hen proceeded to Kharkow, lamp a.s usual, or illuminated with red and green fire, 
from other sources, chiefly lea.ses and investments, wa.s where the study of the Donetz ba.sin wa.s begun in the a.s was done for the benefit of the geologists. Active 
129 m illions, making a total income of 506 million dol- geological m useum of the uni versity. Magnificent mining here wa.s begun sixteen years ago, but the de
lars for the year. The total deductions from income banquets were tendered the excursionil!ts by the uni- velopment of the industry ha.s been so ;rapid that the 
were $416, 573, 137, so that the net income out of which versity and the city, which were but two of the series present annual production exceeds 16,000,000 pounds 
dividends and surplus were declared wa.s $89, 631,926. of fifteen banquets given this group of geologists while (262,000 metric tons). 
This amount is 33 millions of dollars larger than the on their way from Moscow to the lllountains. While After leaving the Donetz basin the route Jay across 
corresponding one for tQe previous year. The dividends these banquets were an expression of the unbounded the broad flat plains surroun ding the Sea of Azov to 
declared were $87,603,371. welcome given the foreigners by all classes of Russians, the northwestern .foot hills of the Cauca.sus range, 

The statistics show that the slaughter of railway em- they did not greatly assist in the study of the geology where most of the party visited the warm and cold 
ployes continues with ghastly activity, the number of of the region. Between forty and fifty general ban- mineral springs at and near Piatigiorsk and Kislo
killed being 1,861, an in('rease of 50, and the number of quets were tendered the geologists during their stay in wodsk. The waters are sulphurous and carbonated 
wounded being 29,969, an increa.se of 4, 273-and yet Russia. and have great reputation among the Russians, who 
forsooth the railways are asking to be excused from Kharkow is one of the most important cities of have made a health and pleasure resort of the region. 
equipping their trains with safety appliances. The south western or "Little" Russia, and contains a A small number of geologists who were specially in
number of passengers killed was 181, and 2,873 were in· university, a technological institute and two high terested in petroleum went to see the oil wells at 
jUl'ed, an increa.se of 11 killed and 498 i njured. The schools. Grozny instead of visiting the mineral water region, 
number of persons other than employes and passengers T wo days were spent in studying the coal fields of the and another small section were left behind at Kislo
killed was 4,406, and the number injured was 5, 845 ; these Donetz ba.sin and a mercury and a salt mine located in wodsk to make an excursion into the region near 
figures include casualties to persons reported a.s tres-' the same region. The Carboniferous rocks of this basin Mount Elbrus. 
passers, of whom 3,811 were killed and 4,468 were injured. are divided provisionally by Messrs. Tschernychew and The drive over the famous Georgian military road 
The number of passengers carried for one passenger Loutougin, of the Geological Survey, into a lower, a from Wladi kavkaz to Titlis wa.s inspiring on account of 
killed was 2,827,473, and one pa.ssenger out of178,132 wa.s middle and an upper section, the workable beds of the wild grandeur of the mountain scenery and inter
injured. The immunity of passengers from accident is coal lying in the middle section and the lower part of esting to geologists, especially the petrographers, on 
shown by the ratios based upon the number of miles the upper section, the best being in the upper part of account of the igneous rocks which were encountered 
traveled, from which it appears that 72,093,963 pa.ssen- the middle series. The basin of the Donetz bears much during the first half of the ride. On the southern side 
ger-miles were traveled for every passenger killed, and closer analogy to the coal· bearing area of our central of the mountains the road led for miles along the side 
4, 541,945 pa.ssenger-miles for every pa.ssenger injured. west (Iowa, Missouri and Illinois) than it does to the of a canyon-like valley, the depth of which wa.s more 
This is a satisfactory showing, and contrasts sharply area.s of western Europe, according to the Russian than 4,000 feet. 
with the terrible fatalities among employes, where one geologists. The Paleozoic section of the Donetz pre- From Tiflis side excursions were made to the mineral 
lllan out of every 444 was killed, and one man out of sents a complete series from the Devonian through the springs at Borjoom, the Tertiary (loal m ines of Tkwi
every 28 was injured. The figures for trainmen are Permian into heds of indubitable Jura.ssic age, and in bouli, and the mona.stery of Ghelati by some of the 
still more shocking, for of these, 1 man out of every addition to the mines of coal, mer(lury and salt already geologists, while the managers were waiting for all to 
152 was kil led, and lout of every 10 wa.s inj ured! If mentioned, the rocks contain deposits of gold, silver, come over the mountains. Then two days were spent 
the commission will merely quote these shocking fig- zinc, lead and iron which are being exploited. in the Baku oil region on the Caspian Sea. So much 
ures to the wealthy corporations that are just now pes- The coal industry is by far the most important, there has been written about this region that the readers of 
tering them to extend the time set for equipping the being about 10, 000 square miles of exposed coal-bear- the SCIENTIFIC AMERICAN wiII not care for a detailed 
cars with cQuplers and train brakes, they will surely ing strata and a still larger area which is covered by description of it here. The refineries of the Nobel 
have given a sufficient answer and rebuke. 

'
later deposits. The geologists examined the Carboni- Brothers and the wells at Bibi-Eibat, Balakhany, and 

.. , .. .. 

THE SEVENTH llfTEUATIONAL GEOLOGICAL 
CONGRESS -THE CAUCASUS EXCURSION. 

ferous section Ilear the stations of W olynisewo, Gor- Sourakhany were the objective points of the visit of 
lovka, Almaznaia and Warwaropol and the upper, the excursionists. Much of the oil is sti ll lost by evapo
works of some of the coal companies. Gas and coke ration from the open reservoirs into which many of the 
coals and some anthracite are produced. '.rhe best wells discharge. 

BY B. O. HOVEY, PH.D. beds of gas and coke coals are in highly inclined strata, On leaving Baku the great body of the geologists 
In the m inds of most of the members of the congress but those which are nearest the axis of the main anti- went directly to Batoum and there took a special 

the geological excursion to the Ural Mountains before clinal contain the lowest percentage of volatile con- steamship for the Crimea, where about a week was 
the sessions at St. Petersburg and to the Caucasus re- stituents and grade into anthracite. spent in eXamining the volcanoes, volcanic rocks, and 
gion afterward formed an integral and very important The veins of cinnabar (sulphide of mercury) were sedimentary deposits of that historic peninsula from 
pat·t of the whole, for by means of these excursions discovered in 1879 by A. Minenkow, a mining engineer. Kertch to Sebastopol. The official close of the grand 
geologists from all over the world have been enabled to They are situated near Nikitovka and are in the zone excursion took place at the latter city on October 5, and 
obtain a very good general idea of a great region which ot the main anticlinal just mentioned. Those which at Odessa the geologists scattered to their respective 
is usually very difficult of access for travelers. When are actually exploited occur in three minor folds. The homes. A party of about thirty-five separated them
the sessions of the congress in St. Petersburg closed most important is known as the" Sophia." The belt ex- selves from the rest at Baku, and, leaving the railroad 
some two hundred of those who had been in attendance tends in an ea.st-west direction and the veins end with- at Akstafa, took carriages for a side trip into Armenia, 
went to M08COw to take part in the excursion to the in the tract of land owned by the company. The ore the ascent of Mount Ararat being the main object of 
southern part of the empire. Three da.ys were devoted occurs in the joint,s and crevices of a gray quartzite and the excursion for most of the participants. After leav
to studyil'ig the geology in and near Moscow; the hill impregnating a sandstone. Where the rock has been ing the broad plain of the K ura River, the road tra
on which the Kremlin stands, the Sparrow H ills (from slickensided the cinnabar also is often seen to have verses a short section of Cretaceous and then enters 
which Na.poleon watched the entrance of his army into been polished by the friction. A noteworthy a.ssocia- the great fields of lava, which cover an immense area 
Moscow) and Miatchkowo, a place noted for its Car- tion is the occurrence of irregularly disposed seams of in Russian Armenia and stretch to undetermined dis
boniferous fossils, being the localities visited. coal or carbonaceous material together with and even tances in Persia and Turkey. The literature on the 

From Moscow the geologists went southward in three inclosing cinnabar. The Russian geologists hold that region is very scanty. The drive of one hundred and 
parties by routes offering different points of attraction. the carbon has acted a.s a concentrator of the mineral. twenty miles to Erivan wa.s made in two days of hard 
One section went by way of Nijni Novgorod, and down The cinnabar occurs in crystals and in massive form. work, but many items of mterest to petrographers 
the Volga River by steamer to Tzaritsyn or Astrakhan The chief a.ssociated mineral is stibnite (sulphide of were picked up en route, while the scenery is very fine. 
and Petrovsk and thence by rail to 'Vladikavkaz. This antimony), but pyrite occurs in some of the nearby At Erivan the party divided up somewhat, twenty
party had an interesting view of the geological sec- strata.. The present prosperous condition of the mine eight going on to Ararat and the others disposing of 
tion from Carboniferous to lower Tertiary along the is due to the skill of Mr. A. Auerbach, of the firm of themselves in various ways. 
right bank of the river, a.s well a.s of the phenomena of Auerbach & Company, who took the property a few The Ararats are gre.at volcanic cones which have 
the great river itself and of the ethnological features years ago, when it wa.s almost bankrupt. Last year suffered much from erosion. Augite-andesite consti
shown by settlements along it. Another party went to the product of the works wa.s 20,000 fla.sks of reflned tutes the ma.ss of Little Ararat and most of Great Ara-' 
Kiew and through the Dnieper valley to Kherson, quicksilver, and this year it will be still greater. rat, but ba.salt occurs on tbe northwestern flank of the 
traversing a region of special interest to students of The last mine visited in the Donetz ba.sin wa.s the latter. The snow cap prevents the determination of 
Tertiary strata. The third and largest section visited great salt mine at Dekonskala., near Bakhmout. The the existence of a summit crater on Great Ararat, but 
Kharkow and the Donetz basin, and went thence to upper Permian strata of the Donetz are composed there was such a crater on Little Ararat. Neither cone 
Wladikavkaz. This la.st group saw more mines and of clay, red and green'marls and friable sandstones, presents any great mountaineering difficulties to an 
traversed a region more varied geologically than either to which are subordinated gypsum, anhydrite and ascent; success is a question of endurance, persever
of the others and will therefore receive the most de- rock salt. The series corresponds, in part at lea.st, ance, and proper preparation. 
tailed d escription in this account. to the lower red beds of the Permian of ea.stern Russia. Before going to the mountain the party spent a day 

After leaving Moscow the first stop was made Sep- In the Donetz basin the Permian beds occur only in in visiting Etchllliadzin, the h eadq'uarters of the ortho
tember 10, at Podolsk, to examine the great quarries of the western part, where they border the principal area dox Armenian church; and after returning from Ara
the cement works located there. The strata worked of Carboniferous beds or emerge in isolated islands rat the journey led over the lava-strewn plain at the 
are of upper Carboniferous age, covered by about ten from beneath more recent rocks. For many years salt ba.se of Mount Alighenz to Alexandropol and out to 
feet of morainic clay, and are put to various uses. The has been produced at Bakhmout by evaporating brines, Ani, the ruined eapital of ancient Armenia, which 
clay furnishes the red bricks WhICh are the principal but it was not until 1874 that the rich beds of rock stands on a bluff made up of a series of beds of inter
matel"ial of construction used in Moscow, and a heavy salt at Detonskala were discovered in a boring put esting volcanic tuffs. From Alexandropol the party 
bed of fossiliferous yellow l ime, capable of high polish, down according to the suggestions of two Russian returned to Dilijan over a part of the route of the 
is used for stairways and ornamental purposes. geologists, Messrs. Karpinsky and Erofelew. Between Kara-Tiflis Railway now building, and thence to Aks-

Some of the horizons consist of almost pure carbonat.e the depths of 255 feet and 765 feet (the bottom) nine tala, where the train wa.s taken for Batoum, and t.he 
of li me, which, m ixed in certain proportions with the beds of rock salt with a total thickness of about 340 Ararat party followed their predecessors to the Crimea 
clay, produces a Portland cement, while the dolomitic feet were pierced. The level visited by the party of and out of Russia, sorry to leave a country where they 
(magnesian) marly layers are mixed with the clay for geoiogists is about 500 feet below the surface. The mine had met only friendship and un bounded hospitality 

,the production of a Roman cement. consists of va.st chambers cut in Nos. 26 and 27 of the from everyone, from the Czar to the meanest peasant, 
After leaving Podolsk, a few hours were spent in the bore section. The com bined thickness of these two for nearly three months, and had learned' much of 

important manufacturing city of Toula, and the party beds -is more than 123 fep-t, the upper six feet of great geological interest, while viewing beautiful scen
went, on the same afternoon, to the PetroVtlkole coal which is interstratified with gypsum. The salt usually ery arid seeing some of the many different tri bel and 
mines, about ten miles from Alexsine. presents the appearance of a granular white mass, but natiuns that constitute the Russian empire. 
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AN IKPROVED DRILL. acetylene gas lamp for bicycles, which is the result of 

The illustration represents a drill especially adapted some years of trial and experiment, and which seems 
for making the rivet holes in boilers, drilling out rivets to present many points of excellence-including the 
or stay bolts, and other similar work, and in which the primary one of affording a brilliant and beautiful light, 
drilling device may be pneumatically or hydraulically while also being entirely s�e in use. This new lamp 
operated, or operated by a flexible shaft, and in whICh is being manufactured and put upon the market by the 
the feed will be automatic or may be manually effect- George H. Clowes Manufacturing Company, of No. 464 
ed. The improvement has been patented by William Bank Street, Waterbury, Conn. The gas is made from 
J. Hatton, of Es('.anaba, Mich. T wo uprights are em- the carbide, as will be remembered, by the supply of 

water in just sufficient quantities, and for this purpose 
the outer portion of the cylindrical body of the lamp, 
in the front of which is the reflector, consists of a watClr 
chamber, to be filled t.hrough a cap-closed opening at 
I he top, the valved outlet at the bottom of the water 
ehamber being at the time closed by a thumb piece. 
The supply of water to the carbide :8 afterward effected 
by the adjustment of this valve, which at first is open
ed only about a quarter turn, but is afterward prefer
ably regulated to produce a flame about an inch in 
height. 

The water is fed down through a tubular feed of 
peculiar construction in approximately a drop by drop 
movement into a metal cup with perforated sides, and 
in the portion of the lamp surrounding this cup is 
placed a centrally perforated d isk or cake formed of 
Cl'ushed calcium carbide, united with a mixture de
signed to keep the carbide from deteriorating, and re
move the peculiar odor of exposed carbide. These 

charges, made into cakes, are styled carbophene, and 
are designed to be more easily handled and give a 

I Illore satisfactory light than the raw carbide. These 
cakes, one of which is represented in the slllall figure, 

HATT'IN"'S DRILL. al'e furnished packed in air-tight boxes, two different 

ployed, mounted in socl ets, the sockets of one upright I being adjustably conne ted with tie plates screwed or 
'Jol ted to the boiler nef . one edge, while arms are ad
jllstably attached to tht sockets of the other upright, 
the arms having longitu inal openings through which 
bolts are passed into a � de of the boiler, w hereby the 
uprights may be held tht desired distance from the sur
face to be drilled. Adapted to be moved up and down 
and adjustably secured on the uprights are sleeves or 
sockets which support the ends of a cross rod on which 
is an adjustable slee\-e carrying a standard, there be
ing at the lower end of the standard an adj ustable 
socket in which is a pin to engage the surface of the 
article to be drilled, holding the drill in the desired 
position. The upper end of the standard is enlarged 
to fOI'm a bearing su rface for a rat.chet drilling mechan
ism, by which, as the ratchet arm is revolved, the drill 
is turned, a feed shaft moving the drill forward as the 
d l"il ling continues. If  at an y time the automatic feed 
is not required, or a further feed is desired either back
ward or forward, such movement is effected by turning 
a hand wheel. In the lower portion of the engraving a 
slightly modified form of the device is sho wn, with the 
dl"ill being- operated by a flexible shaft, it being appar
ent that the drilling mechanism may be conveniently 
carried to any d esired point on the boiler 01' the article 
to be d rilled. 

• • • 
AN ACETYLENE GAS LAMP i'OR BICYCLES. 

�- --

[NOVEMBER 13, 18<}7. 
AN ADlUSTABLE FIRE BOX PARTITION. 

The accompanying illustrations represent an im
provement which has been patented in the United 
States and all foreign countries, and which is designed 
to effect great economy in the consumption of fuel, 
while affording more complete combustion, it bei ng 
possible with this readily applied device to reduce or 
increase the area of the fire in proportion to the amount 
of work to be accomplished. The device is the inven
tion of W. G. Hamilton (deceased), of Colorado Springs, 
Col., and it is being introduced to the public by Car
leton Gilbert (P. O. Box 2490), New York City. Of the 
two plates lying side by side and forming the parti
tion, adjustably held in the fire box, as shown in t.he 
larger view, one is wider at the top than at the bottom, 
and has two horizontal rows of perforations, while the 
other has parallel vertical edges, an elongated horizon
tal opening near the top, and a lower row of perfora
tions. After adjusting the plates to the width of the 
fire box, they are made fast in such position by a stove 
bolt passed through any two of the pel"forations of the 
lower rows, and a nut, as more plainly shown in the 
two small figures. To adjust the partition at the de
sired distance from one end of the fire box a rod is em
ployed. threaded at one end and notched at regula" 
intervals at the other end , to facilitate breaking off 
and thus shortening the rod as desired. This rod, with 
nut screwed on the end of its threaded portion, is 
passed through the elongated opening in one plate and 
any one of the upper perforations i n the other plate, 
and a nut is screwed on the outer end, securing the 
rod in position and forming an additional clamp to 
hold the plates together. The word" Economy" faces 

Everyone who ha..'l seen acetylene gas bumed under 
favorable circumstances wiII concede that no more pel'
fect light was ever produced. It is clear, penetrating, 
steady, with an efficiency incomparably greater than 
can be obtained from any method of burning gas, and 
equal if not superior to that obtained from the electric 
IU'C, but without the unsteadiness of the latter. Ever 
:-illce its possibilities began to be understood by the 
publie. SOUle five years ago, it has been earnestly hoped 
that the methods of production of the calcium carbide, 
and the lIIeans for burn ing the acetylene gas made 
t herefrom by the simple addition of water, might be so 
perfected, and the cost Illade !So reasonable, that this 
light would come into general use. 

THE "ECONOMY" ADlUSTABLE FIRE BOX PARTITION FOR STOVES AND RANGES. 

In the accompanying illustration we represent an 

AN ACETYLENE GAS LAMP FOR BICYCLES, 

sized cakes in each box, and six of these boxes are 
placed in an air-tight cylinder, to insure that the car
bophene shall always be in good condition for use. 
These cakes are respectively one and one and a half 
ounces each, costing thirty cents a case (two cakes in a 
box and six boxes in a case), Each ounce cake is de
signed to afford from three to six hours light. A fe w 
seconds after the supply of water is turned on the gas 
produced fills t.he space above the carbide, and the 
bumel' Illay be lighted at the top of the chimney cap 
or by taking off the reflector. The water feed is in

creased as the charge becomes exhausted, 
and the jolting of the lamp in rough rid
ing increases the generation of gas, caus
ins a higher flame. The lamp is con
velliently attached to the fork of the 
machine by an improved form of adjust
able bracket, by means of which the 
light may be readily thrown in any de
sired direction. Each burner is provided 
with a needle-pointed cleaner, with down
wardly extending stem, by pushing upon 
which the point enters the orifice of the 
burner, the cleaner being then automatic
ally withdrawn by a spring. As the gas 
is burned at a low pressure, and the 
burner hole is very small, this device af
fords ready means for keeping the burner 
al ways clear. The lamp, it is claimed, 
cannot explode, because the water valve, 
when entirely open, would not supply 
sufficient water to generate enough gas 
to effect an explosion. It is of handsome 
construction, easily charged, and, as there 
is no smoke, soot oil or disagreeable odor, 
the lamp can be kept clean with a white 
pocket handkerchief without soiling it. 

the end of the fire box which contains the fire, the 
notched end of the rod extending ill the" opposite direc
tion engaging the end of the tire box, and preventing the 
pal·tition from tipping over in that direction ,  the fuel 
holding it in place on the other side. In ordinary use 
the partition will probably be placed at about the 
middle of the fire box. Tlul lower edges of the plates 
terminate in teeth, which are notched to facilitat e 
breaking them off, as may be necessary when, in ad
j usting the partition in the fire box of a stove or range, 
the teeth of one plate come between those of the ot hel', 
thus obstructing the draught space which the opening'S 
between the teeth are designed to provide. I r thus 
may be necessary to break off all except the ollter 
teeth, and, should the bottom of the fire box be 10ll"pr 
at the center than at the outer edge, the outer teeth 
are broken off on each side, to make the partition 
properly fit the bottom. The partition, after having' 
once been properly fitted in the fire box of any stove 
or range, may, without further adjustment, be readily 
taken out or replaced, and this may be done e\'e11 
when the fire is burning, in the case of placing the 
partition when the fire is burning it being supposed 
that the fire is low enough to enable the coals to be 
pushed to one end, while, when the partition is re
moved to obtalll a larger fire, the burning coals are 
quickly spread over the grate. 'l'he improvement. 
aside from the economy thus effected. presents espe
cial advantages when one requires on ly a small fire, 
as is so frequently the ca:;;e in warm weather. 

...... ., 
THE American Ornithologists' Union holds its 15th 

an n ual congress in New York on the 9th, 10th and 11th 
of November. The total number of active and adSO
ciate members 011 its l'o l ls  is n early 1,000, including 
almost every oruithologist 01" special note" in the 
world. 
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THE SLIDING EIIBANKJ[ENTS OF THE HUDSON 

RIVER SHORE LINES. 
BY ABCIDBALD A. SCHENCK, MEM .  A..S.C.B. 

The recent loss of a train of the New York Central 
Railroad, north of Highlands, has drawn the attention 
of the traveling public to the river embankments of the 
two roads running along the H udson River shore lines, 
the N e w  Y o r k  

J , ieutifi, �meti,au. 
eluded not merely soundings to determine the slope of 
the bottom, but numerous borings with rods at great 
depths, to determine the slope of the solid rock sur
face underlying the sediment of the river bottom. 
Wherever in the original location the line had been 
placed too far out and the rock embankment (no other 
material being used at the deep holes) had slid out, 

309 
4, substantial bridge spans were introduced, although 
the solid rock had to be cut out at the inner corners 
of the spans in some places to admit of their erection. 
These spans can be seen from the opposite shore. 
Many travelers on the New York Central Road wonder 
why they are there. 

Deep hole No. 5, at Fort Montgomery, is a donble hole, 
lying on each side 
of a large rock 
cut. N o r t h  of 
t h e  c u t , t h e  
d e e p  hole was 
" fought, " as at 
Cranston's. T h e  
writer's judgment 
was in favor of a 
span here, but no 

Central Road on 
the east shore and 
the West S h o r e 
Road on the west 
shore. Everything 
below the surface 
of the water be
ing invisible, the 
i m a g i n  a t i on is 
given full play, 
and e v e r y  em
b a n  k m e n  t be
tween New York 
City and Albany 
is li kely to be the 
subject of uneasy 
inquiry by the 
poorly informed 
traveler. 

-'�'.- . - - .� 
north abutment 
could be secured 
e x c e p t  at very 
great expense for 
underwater foun
dations, the rock 
filling already put 
in making such 
w o r k  d o u b l y  
difficult. 

- - -'" 
, 

SLIOING EMBANKMeNTS OF THE 
HuosolV RI VER SHOfiE LINES 

There is very 
little of the line 
of either road 
that comes near 
the deep water, 
and where it does 
so, the places de
manding especial 
care are few in 
number. It is, of 
course, vital that 
these few should 

J?tlNTlf>h!d. Crilmvrk oJ' Fod. Al(m:f9onu".'7. 
!!:f>,sl Snore Railroa.d . 

receive careful at-
tent ion. 

'fhe two con-
ditions that create dangerous embankments, name
ly, a deep channel and its close proximity to a 
rocky shore line, exist chiefly through the High
lands, from Peekskill on the south to Cornwall on the 
north. There is only one portion of the Hndson shore 
l ine outside of the Highlands where a deep channel 
bears closely against a rocky shore and affects railway 
construction. This extends along the west shore from 
a point about oppoe.ite New Hamburg to a point a 
short distance north of Poughkeepsie. North of this 
place and south of Peekskill the channel bears against 
mud flats of ample extent for safety wherever the rail
ways are close to the river. The writer is not familiar, 
from personal examination, with the West Shore line 
north of New Hamburg, except as he visited it twice 
during construction of the West Shore Road. 

The first " deep hole " encountered by the West 
Shore Road, running southward from Cornwall, is at 
Storm King. The next is at Rose's, opposite Cold 
Spring, some distance north of " Target Hill. " The 
third is just south of West Point dock. The fourth is 
at Cranston's. The fifth is south of Fort Montgomery, 
between Negro Creek and Popolopen Creek. The in-

its course and location after the slide were traced and 
noted upon the charts and sections. 

At the first deep hole, at Storm King, the line was 
moved in upon the solid rock at enormous expense, 
giving an immense depth of cutting on the upper side. 

At deep hole No. 2, at Rose's, a similar treatment was 
given to the trouble, but the reck not being so high, 
the construction work is not so apparent. 

At deep hole No. 3, south of West Point dock, the 
deep water ran parallel with a long straight cl iff, in
stead of surrounding a rounding point, as at Rose's and 
Storm King, and it was finally decided to cut a ledge 
upon the solid rock along the whole exten t of this cliff 
and place the line upon a solid basis, although this in
volved great waste of excavated rock, which could not 
be taken endwise and utilized. 

Deep hole No. 4, at Cranston's, was an exceedingly 
difficult place. The cliffs are very high and steep; the 
channel was very close and deep, bearing in against 
this cliff formation sharply. It was a� triple difficulty. 
North of the northerly or highest cliff the line was 
moved in until part of the roadway was 011 the original 
ground out of water, and the rock filling was massed at 
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A very s h a r p  
swing in ward was 
therefore g i v e n 
the line, a swing 
that t r a v e l  e I' s 
would object to 
l e s s  if the in
creased s a f e t y  
were fully under
stood. South oj 
the rock cut a 
very heavy two
t r u s s  span was 
built. 

At first the at-
tempt was made to " fight" this hole. Repeatedly 
the rock filling was made almost across the bight, 
and repeatedly it went out " like a shot." Then a 
crib was attempted. It was completed, heavily an
chored to the rock inshore by five enormous chains 
and by anchors running vertically down several feet 
into the rock. It, too, went out and slid into 160 feet of 
water, at a distance of 300 feet from shore. The trav
eler need have no uneasiness about this most difficult 
deep hole. The train carries him over it on a steel 
span of ample strength, resting on abu tments cut out 
of the solid rocks along their entire width. 

Looking across to the east shore, we note that in gen
eral where . the difficulties exist on the west shore, the 
east shore is safe with ample bermes and easy under
water slopes. There are no records extant as to what 
examinations were made when the present railway was 
constructed, or what, the engineers in charge knew 
of the conditions, but the alignment of the railway 
shows that they were wide awake to the difficulties at 
these three places. At each of them the line was 
swung abruptly inward. 

The indications of the underwater difficulties on t l : "  

BRIDGE BELOW COZZENS' HOTEL-SPAN 200 FEET. BRIDGE AT FORT MONTG OMERY-SPAN 290 FEET. 

vestigations made during construction of the West 
Shore Road were probably unequaled in any railway 
construction as to expenditure both of time and 
money for engineering service. A hydrographic party 
was employed for many months under the writer's 
direction, with a special assistant and engineer force, 
and a capable boat·s crew. The examinations in-

this point, being carried northward from the rock cut. 
Great care was taken to have the excavated rock go 
northward into the deep hole, instead of having it 
blown sidewise into the river and wasted. Special in
spectors of rock were appointed to see that this was 
done. 

On the other two portions of this deep hole, No. 

east shore are few, and appear to bring down to a very 
small figure the number of p laces that appear to have 
given uneasiness in the original construction. They 
also show that the enginellrs on the original construc
tion of the New Y ork Central RoaQ were keen ly alive 
to the work of avoiding dangerous construction. 
Whel'e\"el' thet'e is any marked and unusual deviation 
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from a normal location of the line of road, we can find paddles or floats, 15 feet long and 8 inches deep, which 
some good reason for it. are not placed radially to the cylinder, but are slanted 

The construction aimed at on the West Shore Road so as to hold the water and drive the cylinder forward 
at the deep holes was rock fill of sharp rock from the over the sea. 
excavations. This construction has three advantages The boat carries two large tail boards, or rudders, 
over a protected earth filling: 1. The sharp rock, by which are located one on each side below the plat
its sharpness and weight. gets a grip of the mud bot- forms. 
tom, and the mud slope, however much lubricated by The trial trip was made on October 21 at Toronto 
the water, has little or no effect as a smooth surface in where the boat had been constructed, at Polson's ship: 
sliding the mass out into the river. Where rock fills went yard. Our illustration shows the marine curiosity as 
out during construction, it was generally, as nearly as it was being towed out to the trial course. When the 
could be ascertained. because of the mud layer in which engines were started, the inventor and builder, who 
the rock fill had obtained a grip being too weak to elected to watch t.he experiment from the deck of a 
sustain the increasing weight. The rock fill did not ship of normal construction, had the satisfaction of 
so much slide on the top of the mud as did both rock seeing the cylinder make six revolutions a minute, and 
fill and mud layer upon the underlying rock. slowly forge ahead over the water. The speed was six 

2. The rock fill requires no protective wall. It is miles per hour, and though the boat rolled. its trial8 
stable in itself and cannot be overthrown or eaten did not give any reason to expect that the marine 
away by the water. greyhounds of the future will move over instead of 

3. The interstices are in time gradually filled by the through the sea. 
river deposits, and the whole cemented together into _ , • . .. 
one mass. A rock fill grows more stable with age. Science Notes. 

W here such a fill cannot be carried by the underly- Prof. J. A. Brashear has just completed the second 
ing mud slope, this is shown promptly during construc- photochronograph, which he has made for the govern
tion. With each month that it remains in place, it set- ment, for testin �  the velocity of cannon balls. The 
tIes more into the mud, because more cemented to- new apparatus has many improvements over the old 
gether, and increases in staying power. one and has met all the expectations of the government 

The writer's object has been to show the limited ex- experts. But one lever is. used to fire the gun, start 
tent and number of the difficult places. It is for the the tuning fork to vibrate, open the main shutter, and 
company and not the writer to define the cause or release the electric connections which throw a beam of 
causes of the accident at Highlands, so far as the origi- light on the photographic plate, which rotates 1, 500 nal construction and location are concerned. A test of revolutions per minute. 
nearly half a century with ordinary conditions, and of M. Porche has recently submitted to the Paris Acade
half a dozen years with modern heavy trains, would my of Sciences a method of overcoming the difficulty 
seem to be almost a final test. of keepin� the su bject still while taking a radiograph. 

- . ' . He proposes to use a fluorescent screen, and, instead of 
THE LATEST ROLLER BOAT. taking a radiograph directly on the plate, to photograph 

It is difficult to account for the inspiration which the shadow on the screen. An extremely sensitive plate 
has led such men as M. Bazin in France and Mr. is required, and this plate must be protected from 

[NOVEMBER 1 3, 1&)7. 
High Tension a n d  High Altitudes. 

.. Alpine misadventure is a wide word, and includes 
victiIns to pathological conditions unrecognized by the 
victims themselves, whose sudden fall into a crevasse 
or lI!ountain torrent is set down to ' loss of balance, ' 
' misplaced footing, ' or one or other of the many mis
haps besetting the mountaineer, when syncope due 
to cardiac lesion was the real cause. In August, 1894, 
The Lancet pointed out this ' error in classification, '  
when Baron Paccoy, who had for two days been acting 
as guide to the Queen of Italy, stumbled and fell into a 
crevasse on the Lyskamm, not, as was at first thought, 
by inadvertence in walking, but by instantaneous 
heart failure occurring at the dangerous spot in ques
tion. May not this account for the strange disappear
ance of Mr. Cooper at Zermatt, now being investigated 
at the instance of our Foreign Office by the cantonal 
authorities ? May he not have fallen into the Visp 
when E'uddenly overtaken by the syncope not unusual 
in a septuagenarian beside a rushing, brawling moun
tain stream ? The hypothesis is well worth entertain
ing, strengthened as it  is by the circumstances under 
which, on Sunday, July 11, the burgomeister of a West
phalian town met his death on the Furka Pass. This 
gentleman, with his wife and a young Italian officer as 
compagnon de voyage, left Andermatt on the morning 
of that day for the Rhone Glacier. Everything went 
well till they came within sight of the object of their 
journey, when the burgomeister, rising in the carriage 
to get a better view, had barely uttered, • Oh ! C'est 
magnifique ! '  when he dropped down dead. The great 
altitude, the rarefied air, the high tension-conditions 
inseparable from Alpine ascents-were too much for a 
, chronic sufferer from weak heart, ' and he collapsed ac
cordingly. N ow, had this syncope occurred at a difficult 
spot of the Rhone glacier itself, had it supervened on the 
edge of a crevasse into which the victim fell, would not 
the incident have been classified as ' accident due to 
misad venture'-to one or other of the merely pedestrian 

Knapp in Canada to 
attempt to make ves
sels travel a rolling, in
stead of a gliding, mo
tion. Wherever t h e  
inspiration may have 
come from, its results, 
so far, have not been 
encouraging. The Ba
zin boat picked up the 
water with its wheels 
and sunk itself to the 
hubs with a persistence 
which looked like an 
i n d i g  n a n  t protest. 
against the attempt to 
take a ship from its 
n a t  i v e element and 
make it move over, in
stead of through, the 
sea. The water clung 
so tenaciously to the 
wheels that they failed 
altogether to r o t  a t e  
with speed commensu
rate with the odd twen
ty or thirty knots an 
hour which liad been 

THE TRIAL TRIP OF THE KNAPP ROLLER BOAT. 

risks encountered by 
every Alpine climber ? 
The w h o  I e question 
opens a series of consid
erations very gravely 
present to the S wiss 
medical faculty, in view 
of the multiplieation of 
such engineering enter
prises as the J ungfrau 
Rail way, for example. 
wh ich will shortly be 
, ballooning ' passengers 
of al l ages and bodily 
conditions to a height 
of over 12,000 feet above 
the sea level. At a con
gress of the said faculty, 
held SOUle time ago at 
Arona, the perils and the 
precautions incidental 
to such railway devel
opment were fully dis
cussed, and an impres
sive warning was given 
to the traveling public 
not to venture on rapid 

freely predicted ; and when, in despair, the inventor 
placed more powerful motive power in the boat, she 
sank so deeply as to put record-breaking speed out of 
the question. 

Though the Bazin boat was a failure, it did not de
ter Mr. Knapp from a costly experiment in the same 
direction. In looking at his boat, as shown in the ac
companying illustration, it  must be admitted that, 
while the roller boat idea was old, the present applica
tion of .it is decidedly novel. 

Mr. Knapp abandoned the idea of making the wheels 
separate from the boat, if such it could be called, and 
formed the boat and wheels in one ; so that the boat 
may be said to do its own rolling. 

The vessel consists of a huge cylinder 22 feet in diame
ter and 110 feet long, the ends tapering somewhat sud
denly to a diameter of 15 feet. The ends are open and 
through them admission is gained to the interior of the 
.. ship." At each end of the cylinder is laid a series of 
steel tracks. which extend in a complete circle entirely 
round the shell to which they are firmly bolted. Upon 
each set of tracks is mounted a platform, the platform 
being carried on flanged wheels, which enable it to 
maintain a level position during the rotation of the 
outer shell. On each platform is located a separate 
boiler and engines, the engines being geared to the sup
porting wheels. The smokestacks will be noticed pro
truding from the ends of the cylinder. 

Now it will be seen from the foregoin g  description 
that, if the cylinder were held stationary, the engine 
platforms would revolve. On the other hand, if the 
platforms are stationary, the cylinder will revolve. 
When the engines are started, the platforms begin to 
climb the inside of the shell, and the shell being free 
to revolve, the platforms roll the !!hell around ben�ath 
• heir wheel!!. On the out!!ide of the shell are bolted HI 

ascents above the snow 
all other rays emanating from the Crookes tube ex- line without previous sanction on the physician's part. 
cept those which actuate the fluorescent screen. The To no section of that public is the warning more im
results depend essentially on the rapidity of the sensi- mediately addressed than to the British, who, after 
tive plate. the exhaustion of the London season or a nine months' 

Preparations are being made to observe the total spell of work, professional or other, are found throng
eclipse of the sun on January 22, 1898, which will be ing every Swiss mountain inn, and in sheer holiday 
best seen in India, says '.rhe English Mechanic. On the exultation qualifying by every kind of imprudence for 
coast, in the vicinity of Bombay, the duration of the 89Jlle such fate as comes under the all too elastic 
total phase will be a little more than two minutes, and heading of ' Alpine misadventure. ' "-Lan:let. 
the time available for observations decreases to a hun- .. , • • .. 
dred seconds as the central line is followed through Operating Warship Turrets by Electricity. 

Bengal to the North west Provinces. The meteoro- On November 5 a trial was made of the electri
logical conditions will probably be more favorable in cal equipment for the turning of the large turrets of 
the neighborhood of Bombay, and the majority of the the United States cruiser Brooklyn, at the Brooklyn 
most suitable stations will be reached from the west navy yard, which was very successful. The trial lasted 
coast, though some of the observers will probably go to two hours. The great turrets were moved in all direc
Calcutta as a starting point for Buxar and Ghazipur. tions, rapidly and at slow speed, and so accurately that 
Sir J. Norman Lockyer and Mr. Fowler will, it is the guns could be quickly trained on the target, much 
stated, be stationed near Ratnagiri, on the Bombay easier than with compressed air or hydraulic powe,. 
coast, while the astronomer royal (Prof. Turner) and The apparatus is so simple and works so satisfactorily 
Dr. Common will take up a position where the shadow that the turrets of the battleships Kearsarge, Ken
track crosses a point on the Great Indian Peninsular tucky, Illinois, ' Alabama and Wisconsin are to be 
Railway. Mr. Newall will go to Wardha by the rail- equipped with the same mechamsIll. The power is de
way from Bombay to Nagpur, and he will use a large rived from t.he dynamos used for the electric lighting 
slit spectroscope for determining the speed of rotation of the ship. 
of the corona. The Southern Mahratta Railway offers _ ' . '  • 
free passes to all observers, and the other railways will A Sliver Medal Awarded to the Sclentlftc 

make considerable reductions in the fares. The length A merican at the Brussels Exposition. 

of the path across India is about a thousand miles, and We take llluch pleasure in announcing that a silver 
the width of the shadow flfty m iles, so that there is medal has been awarded to the SCIENTIFIC AMERICAN 
ample opportunity 'for observation, even in the short display at the Brussels International Exhibition. Noti
time of approximately two minutes. The observations fication of the award was sent to the United States Con
made by the professional or official observers will be 

I 
sulate by Mr .. Thomas Wilson, Commissioner General 

made in relation to the results of previous eclipse expe- of the United States to the Exposition, and was 
dition!! ; but any observation!! made independently promptly forwarded to this office by Colonel George 
will obTioully be of eonliderable value. W. Roolevelt, the present conlul . 
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By Hall to Hudson Bay. 

The project of building a railroad from Winnipeg to 
Hudson Bay, with a view to connecting the road with 
a line of steamers, the whole forming a new grain route 
to Europe by way of H udson's Straits, has long been 
familiar. Bllt while that scheme is still under consid
eration, a rival enterprise has lately appeared in the 
proposed extension of the Quebec and Lake St. John 
Railway from its present terminus to James Bay, which 
forms the southernmost part of Hudson Bay. 

This project, of course, has no new grain route in 
view, but a plea of special interest j ust now is made 
for it as a possible route from Eastern Canada to the 
Yukon gold fields, says the New York Sun. For this 
p urpose there would be water travel by Chesterfield 
Inlet and English River as well as by Hudson Bay. In 
addition, it is hoped that t he fisheries, the timber and 
the minE*"als of the Hudson Bay region may furnish 
support for the proposed new road. 

The existing railway, it appears. is 190 miles long, 
extending to Roberval, on Lake St. John, while the 
distance thence to James Bay would be nearly twice 
as great, a considerable part of it through a hilly re
gion, but the beginning and nearly or quite all of the 
northern half lying i n  comparatively level territory. To 
the cost of construction would be added that of aiding 
people to settle on the line of thp. road, and also of ship
ping outfits for carrying on the fisheries in H udson 
Bay. But these expenditures would bring returns in 
traffic, and if the great inland sea could be reached in 
a couple of days and nights from Quebec, there might 
be sOlIle tourist travel, prompted by the facilities for 
going without discomfort so far north. 

On the other hand, a glance at the map suggests that 
the route to the Yukon by way of Hudson Bay must 
be tedious and precarious. When, by rail across the 
continent and by steamer thence to Dyea, people 
from Eastern Canada can arrive so near the Klondike 
region, the effort to cross the enormous untraveled 
area between H udson Bay and the Klondike could 
hardly be tem pting. Yet there is no saying how much 
of the continent to the north of us may yet be redeemed 
and this H udson Bay project, like the one which seeks 
a new highway for the wheat of the Saskatchewan re
gion, may some day be carried out. 

• • • • • 
The Deep Cypress SwalDps. 

These s wamps, lying along the streams in Missouri, 
are, writes Mr. W. Trelase, director of the Missouri 
Botanic Garden, in Garden and Forest, most remark
able in their interest. 

Except in seasons of great flood, the water of these 
sunken lands varies little in its general level, and the 
cypress knees correspond approximately in height with 
this level for many miles, rising so close together be
tween the trees that only a native can find passageway 
between them for a dugout canoe. lu such a canoe, 
with an experienced guide, barring the discomfort of 
the tailor's seat which must ofteu be effected, one 
can pass with pleasure for hours silently between 
the trees, now startling a great turtle into a quick 
plunge from its sunning place on an emergent 
log, or in turn be startled by the quick call and 
splashing flight of a pair of mallards, and again 
recoiling as one's elbow almost brushes against a 
large water snake-a water moccasin, as it is here 
called-lying afloat on a snag ; drinkable the 
water scarcely is, but it lacks the turbidity of the 
larger streams, and, stellate with Cabomba and J ussill3a, 
and often for miles carpeted with a dense layer of 
beautiful Azolla with intermingled Lemna, Spirodela, 
W olffia,. and WolffieIla, it presents a delightful appear
ance not soon to be forgotten. But the novice who 
dip� into it, or the botanist whose zeal leads him to 
gather its choice surface coating with incautiou s hand, 
is quite likely to learn that in the latter are certain 
small hemiptera, whose pungent thrust is no less pain
ful than the sting of a hornet, though happily not so 
serious or lasting in its effects. Here the Nelumbium 
is at home, and in season its great dew-studded leaves, 
with the curious bronzed lens of their lower surface 
conspicuous in the slanting light, and charming creamy 
flowers, form an almost impenetrable jungle in the 
waterway. But most marvelous of all are the masses 
of Polygonum, which, rooted perhaps ten or fifteen 
feet below the surface, finally emerge, making a tangle 
on which, in hip boots, one may wade with as great 
security as on the more solid land. The trees of the 
deeper water are chiefly cypress (Taxodillln) and 
tupelo (Nyssa aquatica), the greatly dilated bases of 
which rival anything of the kind that I have ever 
seen. Not infrequently within the hollow trunk of 
some old tree may be seen a perfect forest of young 
knees from its younger neighbors, or even from its own 
roots, provid.ng the aeration which these would other
wise never get in this region of perpetual water. Now 
and then old cypress [stubs, with gray bark and large 
branches emerging from the giant trunks close to the 
water level, stand in marked contrast with the tall, 
clean stems of a later generation, suggesting the doubt
ful hypothesis that, the strip of land on which they 
grew haa liunken locally below the �eneral level of the 
stream. 

'citu tific  jmericlll. 
" Perpetual Motio n "  AgaIn. 

To the Editor of the SCIENTIFIC AMERICAN : 
I send you the following, which may be something 

new on the subject of .. Perpetual Motion " so called. 
If you think it would interest your readers, you are at 
liberty to publish it. It is with a great deal of interest 
that I have read your articles on perpetual motion in 
THE SUPPLEMENT, the earnest search and labor to at
tain the object thus far being futile. It occurred to me 
a good many years ago (this being the first time I have 
offered it for publication, however) that the only way 
out of the difficulty would be to enlist the aid of the 
two well known laws, namely, gravitation and mag
netic attraction. I put my brains to work and evolved 
the machine that I submit to you a sketch of, which I 
hope to make plain enough to be understood. Before 
going further, would say that I am not sure that it is a 
failure, as I never gave it more than a crude trial, but 
I believe that, like all others when tested, it will lack 
that requisite that all others have lacked-self mo
tion. 

My plan consists of a base. B, in the center of which 
is placed a brass or other non-magnetic material post, 
A A, near the top of which projects a pin, C, which 
serves as a support for the pendululll, P, having a per
manent magnet, M, attached, which serves a dual 
need, namely, weight and attraction. Pivoted on the 
post, A, near the bottom, is a soft iron strip bent to 
conform to the arc which the pendulum describes in its 
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A " PERPETUAL 1II0TION " lIIACHINE. 

motion back and forth. The pendulum is supposed to 
be started by giving it a full swing, it striking the 
latch, L, releases the iron strip, so that the magnet 
can attract it to itself, which it does, and the motion 
is transmitted to near the upper end, to pendulum, 
which gives it an impulse to other side, where the 
operation is repeated. The upper end of rod, G. is 
made flexible, so that when the latch on left is released, 
the iron strip attracted upward, it is latched down at 
the right, thus applying the force to the pendulum 
gradually, through spring, D ;  the magnet having the 
iron in its field of attraction at all times, it is thought, 
would not interfere with its motion, but let it swing 
freely under a tension all the time, due to magnetic 
attraction and gravitation. Whether it would lose its 
motion by gradually leaving the iror� as' it passes from 
side to side is a question I will let some one else solve, if 
they wish. G. W. FRANCIS. 

Reading, Pa. 

3 1 1 
and painstaking study of this uninteresting subject. 
The trouble may come from the clay, the water em
ployed during the various stages, the ashes and pyrites 
of the coal, and from the mortar. The pyrites of the 
coal may certainly cause mischief, especially because 
modern practice is in favor of continuous ring ki lniOl, 
which work with plenty of oxygen ; while in the old 
periodical kilns the atmosphere was frequently reduc
ing, 80 that little sulphuric acid was formed from the 
SO.. The presence of sulphuric acid, we learn inci
dentally, favors the production of red colored bricks, 
for it decomposes the yellow iron-lime silicate. But the 
author attaches more importance to the pyrites in  
the clay, and to chemical interaction between brick 
and mortar. He has very fully gone into this inquiry. 
He found, e. g. , that certain bricks remained quite 
smooth when piled up, and became soon covered with 
efflorescences when used with a mortar which proved 
perfectly harmless to other bricks. Almost all clays 
contain pyrites, which, in the presence of magnesia, 
give rise to immediate efflorescences ; in the presence 
of lime, only after decomposition with the alkalies of 
the mortar. That the sulphates are the chief culprits 
he established beyond doubt. We Illay mention that 
the case is different in lavatories where ammonia is 
constantly li berated and slowly converted into nitrates. 
As a remedy. GUnther suggests to admix baryta, as 
carbonate or chloride, which would bind the sul phuric 
acid. The sandstone blocks of the handsome new 
Town Hall at Hamburg suffer from this trouble. 

• • • • • 
The MIgratIon of ThIngs and of MelDorles. 

In the minds of some students, says Prof. O. T. 
Mason, in Science, the question of migration of forms is 
frequently confounded with that of the migration of 
tribes. It must not be forgotten by those who are 
carefully studying the origin of industrial forms on 
the western world that there were daily mails delivered 
on the American shore from the eastern continent 
from the remotest antiquity. The United States navy 
have been dropping bottles overboard in the Atlantic 
Ocean, at the Azores, in deep water along the coast of 
Spain and from the Madeira /l.nd the Canaries south
ward along the coast of Africa. All of these bottles 
that have been recovered have been found on the 
coast of South America, on the Antilles, and some of 
them as far west as the mouth of the Rio Grande. It 
can be inferred from this, therefore, that every buoy
ant object which has been dropped into the ocean during 
the present geological epoch by prehistoric or historic 
Spaniards, Portuguese, or Africans has found its way 
to America and been stranded somewhere between the 
tenth parallel south and the thirtieth parallel north. 

In the northern part of the Atlantic Ocean the cur
rents run the other way, and the mails have been deliv
ered from America to Europe. In the Pacific Ocean the 
daily mails delivered on the west coast of America from 
Mount Saint Elias southward have proceeded from 

abont the twentieth parallel north, in the vicinity 
of the Malay Peninsula and Archipelago, thence 
have traveled through the China Sea and the 
Japanese Sea to pick up objects designed for the 
western hemisphere. In the southern hemisphere 
the mails travel t,he other way, and materials con

.�, signed to the ocean current company were taken 
from Chile and Peru to be delivered upon the 
Easter Island and the various groups of Poly-
nesia. some of them reaching as far as Melanesia. 

In addition to these great mail services of the Pacific, 
there was a narrow strip of service called the " counter· 
current." between the equator and the tenth parallel 
north, the articles consigned to it being delivered on 
the west coast of Central America. 

In the Arctic Ocean the mails proceeded from west to 
east, passing up through Bering Strait, across the pole, 
and finding their way first to East Greenland and then 
around Cape Farewell to the southwestern shores of 
that great island. The Arctic current from Baffin 
Land and northward brought the mails from the 
Eskimo area southward even as far as Charleston , 
South Carolina. The consequence of such uninter
rupted communication cannot be overestimated. All 
who have �tudied the arts of primitive races know how 
quickly their plastic minds respond to a congenial sug
gestion. It would not even be necessary for a Chinese 
or Japanese vessel to bring a single living teacher to 
take part in the pedagogic work of instructing the 

=======================- west coast tribos in eastern Asiatic arts. 
EfDorescences In BrIcks and Sandsto nell. The recent example of throwing a stick which drifted 

Efflorescences from the materials of our b uildings from Port Clarence, south of Bering Strait, and was 
are not ornamental, nor do they render the stones picked up on the shores of West Greenland by Dr. 
more durable, says The Trade Journals Review About Rink, is one of an interrupted series of communications 
their causes and prevention we are pretty much at between one of those great mailing stations and an
sea. Contractors are occasionally required to use stones other. A second element in technical pedagogy' has 
free of niter ; nitrates haye, in reality, little to do with not been emphasized by any modern writer, and yet i t  
the matter, and it is generally sulphates which cause cannot be overlooked ; and that i s  the survival o f  in
the trouble. Some years ago, the Association of Ger- dustrial processes and productions in the myths and 
man Architects invited memoirs on the question. The traditions of wandering tribes ; so that one of them, 
general conclusion seemed to be that prevention was having passed over a long area where a certain kind of 
very difficult, and that time would bring its cure. A dis- activity was not demanded, and coming again to a 
sertation by Hans Gunther, com municated in abstract place where the conditions are favorable to its revival, 
in Dingler's Polytechnisches Journal, is not quite so I changed a song or an ancient tribal memory into an 
re.igned. GUnther h8.11 'IvlQlmtly wa.tl" a very careful aotual fact &.Irain. 
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THE STEEL PIPE AND TlmE INDUSTRY, 
n, -THE MANUFACTURE OF THE STEEL, 

In our previous article we described the operation of 
the blast furnace plant from the time when the raw 
Illaterials are brought i nto the works to the final opera
t.ion of loading the pig iron into cal'S for transship
ment to the steel department, The loaded cars are 
hauled up onto a 

i'c itu tif ic �lUtfi,au. 
The National Tube Works Company have found 

that, to secure a satisfactory result in lap a.nd butt 
welded tubing, it is necessary to produce a special quali
ty of mild steel in which the portion of carbon is of the 
utmost importance, This result is secured by the ex
ercise of unusual  care during the " blow," 

The converter consists of a stout wrought iron shel l ,  

[NOVEMBER ' 3, 18<)7· 
amount of oxygen for burning out the carbon, sili
con, etc" from the molten mass requires a very large 
quantity of air, the two converters requiring the con
stant service of a pair of compound condensing blow
ing engines of 1 ,350 hOl'Se power, 

When a converter is to be charged it is swung back 
into a position a little below the horizontal, and a 

!;tream of the mol
10llg trest.le, frolll 
which the iron is 
1I11 10aded in sepa
rate bins accord
ing to the " cast," 
each cast being 
piled separately 
frolll the others, 
A pig is taken out 
at randolll from 
each lot liS it is 
brought from the 
furnaces and a 
slllall port.ion is 
dri lled out of it 
and sent to the la
boratory for anal
ysis, The result 
of the v a r i o u s  
tests is recorded 
on a tabulated 
slate, and when 
the c u p o l a s  in 

which the iron is 
melted down are 
charged, the pro
pel' amount of pig 
i t'OIl is selected 
froll! the various 
casts to give those 
proportions of sili
con and sulph lll' 
which are most 
desirable in the 
molten iro n .  Any
one unacquaint
ed with the art 

Fig. 6.--BLOO1llING 1IIILL IN WHICH INGOTS ARE ROLLED INTO SLABS AND BILLETS. 

ten pig iron is run 
i nto it through 
the open neck, 
until it h o l d s  
about eight tons. 
'fhe air blast is 
t hen turned 011 
and the convertel' 
is swung back to 
the vertical posi
t ion,  While thi!:' 
is taking place It 
shower of sparks 
and burning gra
phite begins to 
pour out of the 
mouth of the con
v e r t e r ,  accolll

panied by a slllul l 

vol ume of a d u l l  
yel l o w  and slight
ly luminous fiame, 
as shown in Fig. 
1 .  This continue:; 
for the first three 
or four  minutes of 
the blow, d uring 
which the graph
itic carbon in the 
cast iron is chang
ed into combined 
carbon, and the 
silicon combines 
with the oxygen 
of the blast in 
the forlll of silica, 

would suppose that, in a C'ase where the same quality of I eight feet in diameter and fifteen feet in depth, with 
raw material was used all the time, the composition of the neck inclined and tapered at an angle of 35° to the 
the pig iron would have no appreciable variation ; but, 

. 
body, The whole of the interior is lined with about 

as a matter of fact., there are variable conditions, such nine inches of .. ganister, " a very refractOl'y siliceous 
as the difference of temperature in the furnace and the sandstone containing about ninety per cent of silica, 
uneven descent of the burden, which cause the propor- The converter is carried upon two massive trunnions, 
tions of silicon and sulphur to vary considerably, supported on iron standards, which allow it to be 

The pig iron is melted down for treatment in the COll- swung in a vertical plane through an arc of 300°,  The 
verters in three cupolas which are approximately of the motion is controlled by means of a rack and pinion, 
same construction as the blast furnaces, but much the pinion being keyed on the arm of the trunnion, 
smaller. Each consists of an outer cylindrical shell 10 and the rack terminating in the piston of a hori
feet diameter and 30 feet high, which is lined inter- zontal hydraulic cylinder, which, by reference to the 
nally with flre brick or other refractory material and is engraving, will be noticed projecting in front of the 
perforated near its base for the admission of blast converter. One of the trunnions is hollow, and through 
tuyeres, The charge consists of the graded pig iron, this the air blast is intl'Oduced to a pipe which leads 
coke and limestone, the latter to act as a flux and inci- on the outside of the shell to the tuyere box, at the 
dentally to assist in the fusion of the iron. The cu polas base of the couvertel'. The lJase is provided with tif
are kept going 
('ontinuously, and 
as the iron fuses 
it is drawn off in
to the two 8 tOl l 
Bessemer convert
ers, where it is de· 
c a r b u r i z e d  by 
forciug a power· 
ful lJlast of ai ,' 
through the body 
of the m o l  t e ll 
metal. 

which in t u r n  
fOl'lIlS slag lJy cOllI lJination with the iron and man
ganese, 'fhese chelll ical changes are accolllpanied by 
a rapid increase in the temperature of the molten 
mass and in the volume and brightness of the fiame, 
until what is known as the " boil, "  or second stage, is 
reached, This lasts for about eight minutes, and it 
IS marked by a great increase in the volume of issuing 
flallle, which becomes extremely brilliant and yellow. 
The activity of the " boil " is also marked by t he vast 
shower of sparks (burning iron) and incandescent slag 
which comes roaring from the mouth of the converter, 
at tillles with almost an explosive effect. The spec· 
tacular appearance of the second stage is vividly por
trayed in the large front page engraving, These bril
liant effects are due to the high temperature set up by 
the com bustion of the silica, carbon and manganese, 
resulting in a violent ebullition of the metal. 

When the "boil" 

In the w h o l e  
ra ng-e of the val'i
O i l S  i n  d u s t l' i e 8 
there is probably 
110 one proC'ess so 
fall lons, 01' that 
has exel'ted such 
a vast in fluence 
II pOll the progress 
of ci vilizatioll ,  as 
the Bessemer pl'O
ceto's, Before its 
i ll \, e n t i o n  the 
manufacture 0 f 
",tee I was tedious, 
;�ostly, and some
what uncertain in 
i ts results, where
a,>; now the manu
r a c t  u I' e I' is not 
only able to turn 

Fig, 7.-THE CONTINUOUS 1IIILL FOR ROLLING SLABS AND BILLETS INTO SKELP, 

is completed the 
flame dies down, 
loses its brilliancy 
and takes on a 
transparent a n d  
faint rosy tint, 
and the shower of 
s p a  I' k s becomes 
less vi 0 l e n  t ,  as 
shown in Fig, 3. 
'fhese indications 
l IIark the thi rd 0 1' 
" tining " s t a g e ,  
which lasts usual
ly for six 01' sen'" 
minutes, and at 
its c o n c l u s i ol l ,  
when practica l l y  

the whole of t h e  
carbon h il S  lJeell 
burned out of t h e  
charge, t h e  tlal l le 
s u d d e n l y  d ies 
away, as in Fig. 4, 
indicating t h it  t 
the blow is ovel', 
The blast is now 
shut off and the 
couverter is turn
ed down into the 
horizontal p 0 s i -
tion, The final 

out far greater quantities of steel in less time and for 
less cost, b ut he can regulate its chemical composition 
and its quality with the greatest nicety, It is this per
fect control over the composition of the steel that 
renders it specially valuable-quite apart from its su
perior st.rength and other good physical q ualities-in 
certain branches of the iron industry, 

teen evenly spaced tuyeres of ti,'e clay, leading f,'oll1 
the tuyere box up into the interior of the convel'ter, 
and each tuyere is perforated with a number of holes 
three-eighths of an inch in diameter. By this arrange
ment something like 150 separate streams of air are 
forced up through the body of the fluid iron during 
the progress of the blow, To supply the necessary 

step is to run a 
certain alllount of ferromanganese into the converter 
in order to illlpari the necessary proportions of man
ganese and carbon for the grade of mild steel of which 
the tubing is manufactured. 

The molten steel is now poured out into a large 
wrought iron ladle, which, like the converten, is lined 
with ganistel', In appearance the ladle Is similar to 
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those used in foundry work, except that the metal is 
discharjled through a hole in the bottom instead of 
over a lip or spout at the side. From the ladle the 
metal is run into cast iron ingot moulds, which are 
square in cross section, open at each end, and formed 
with a considerable taper to facilitate their stripping 
from the ingots. The moulds are placed in pairs upon 
cast iron trays carried by small four
wheeled trucks. These are hauled iuto 
r he building and placed four at  a ti lllt' 
within reach of the hydraulic crane which 
halldles the la(lIe. The latter is brought 
successively over the top of each mould 
and the steel is rUIl in until it is filled. As 
soon as the ingots 11:L\'e solidified a small 
d u mmy engine hauls  t hem beneath a ver
tical hydrau lic rarll, frolll the cylinder of 
which are suspended a pai l' of stout links, 
one on each side. The l inks are hooked 
on beneath the lugs which are cast on 
each side of the mould and the plunger' 
flescends, fOI'cin g  the ingot loose and lift
i n g  the llIould. 

'.rhe ingots are next transfel'red by elec
tt' ic cranes to the " soaking pits," large 
gas-fired furnaces, in which the whole 
body of the ingot is raised to a perfectly 
even telllperature, and, a'> it were, satu
rated with heat. This is necessary in 
order to secure a perfectly even flow of 
the metal under the action of the rolls 
in the blooming mill. 

J , itutif ic  �mtri,an. 
one of the busiest corners in this vast establishment. 
Samples are taken of the contents of the converter at 
the end of each blow and of each lot of finished skelp. 
A strip cut at random from some skelp and tested dur
ing a visit to the testing room showed an elastic limit 
of 42,034 pounds per square inch aud all ultimate 
strength of 63, t:!92 pou nds, with an elongation of 23 '75 

government at the Omaha exposition in 1898 is being 
prepared by James Mooney, a representative of the 
Burea u of Ethnology of the Department of the Interior. 
Mr. Mooney has devoted many years to a careful study 
of the American Indian along the line of sacred tradi
tions, religious ceremonies and symbolic signs of her
aldrT. Mr. Mooney is a white man of scholarly attai n 

ments, a n d  an adopted membel' o f  t h t'  
Kiuwa-Apache Indians, a nomad i c  trilw 
l iv iug ill the southwest part of the United 
States. He was admitted to full mem 
bership in thc tribe several years ago and 
has spent the greater part of the t ime 
c" ery year with them, whi le quietly pur
I'uing his investigation� without excit ing 
ti le  suspicion or distl'llSt of  the Indians. 
It is the result of the knowledge of trad i 
tional lore and sym bolic language ac
quired in connection with Indian tribal 
affairs which Mr. Mooney proposes to de
pict in an intel'esting manner at the 
'l' ransmississippi Exposition. Mr. Mooney 
had charge of the i nstallation of the I n
dian exhibit at the Nashville Exposit ion 
and he wishes to have more space de
voted to that feature of the government 
exhibit at the Transmississippi Exposi

tion than was given to it at Nashville. 

The blooming mill shown in Fig. 6 is 
of very massive construction and is drh-ell 
by a pair of horizontal reversing en
gines of 3,000 horse power. It consists 
essentially of a pair of rolls  and a long 
table of rollers which, by means of a 
cou ntershaft and beveled gears, are 

Fig, S.-STRIPPING THE MOULDS FROM THE INGOTS. 

One of the mai n features of Mr. Mooll
ey's investigations will be a reproductioll, 
historically correct in all its details, of 
the last gr�at cou ncil of the amalgamat.ed 
tribes of the Kiowa and Apaches. held 
in June, 1867. The encampment, which 
at the time the council was held covered 
a circle of conntry ten m i les in extent. 
wiII occupy about four acres of groulld 
at the Exposition. The encampment 
will consist of 250 tepees. In this camp 

wade to travel at a u nifol'm speed. The rolls are 
stepped, the diametel' " arying according to the amount 
that the ingot is to be reduced each time it is passed 
through them. The ingot, weighing two and a hal f 
tons, is picked up out of the soaking pits by overhead 
electrical cranes and placed lengthwise upon the table. 
It is carried into the rolls, and as soon as it has passed 
through the engines are reversed, bringing it q uickly 
back for a second rolling. This is repeated u ntil it has 
been reduced to the desi red thickness and width 
when it is sheared into lengths, and constitntes what 
are known as slabs and billets. 

These are reheated in a gas fUl'1lace and are rolled 
down in a continuous mill to long thin sheets known 
as .. skelp. " This continuous mill, see Fig. 7, is one 
of the largest i n  existen ce, and h as a full length over 
all of 300 feet. I n stead of carrying out the successive 
rt)llings by reversing the engines and runniug the piece 
back and forth t h rough t h e  same pair of rolls, the action 
is contin uous i n  one direction . The rolls, each pair set 
a little closer t han i ts predecessor, are placed at inter
vals d o w n  the 
long table, t h e  
space b e t  w e e  n 
e a c h successi ve 
set being i ncreas
ed to aCCOIomo
date the increas
ing length of the 
stt'ip of metal as 
it passes through 
the rolls. The IlC
tion is perfectly 
au tomatic, t h e  
slab or billet be
ing put in the 
Ii r'st pair of rolls 
and coming out 
at t he last with 
t h e  tinished thick
I I I'S;; and width 
necessary for the 
s ize of pipe into 
w h ich it will I:; e 
II I1Hle in the pipe 
l I I i l l .  '.rhe skel!>, 
t hert'fore, is rolled 
in a lar'ge variety 
of sizes, from the 
t h i n ,  n a r r o w  
strips for smaller 
pi pes up to the 
great sheets from 
nine to ten feet 
wide, used for the 
36 inch pipe. In 
the smaller sizes 
the width is sufficiently uniform to require no trim
ming up with the shears, but the large skelp is 
carried to a table, where it is trimmed to the righ t 

dimensions. 
It is almost need less to say that samples of the ma

terial are constantly being tested at all stages of manu
factUl'e in the steel department, and the laboratory is 

per cent in 8 iuches aud a red uction of area of over 
«'2 per cent. 

It should be mentioned, in closing our account of the 
steel department, that while the National Tube Works 
Company run their works almost entirely upon steel 
and are satisfied that this material is better suited than 
irou to the manufacture of pipe, their establ ishment 
includes six complete puddle mills, and if a ca:! for it is 
made, they can furnish pipe in the latter material. 
The company are, therefore, in  a position to j udge im
partially of the respective Ulerits  of iron and steel for 
t.ubi ng, and the fact that t.hey strongly recommend the 
latter is, therefore, doubly :;ignificant. 

--------�.� . .  � ---------
Indian Heraldry. 

The i n vestigation of the North American Indian 
along lines which have received but little attention 
heretofore will be of special interest to the student of 
ethnology, and form an attract.ive part of t.he great 
Indian exh i b i t  at the Transmississippi and Interna
tional Exposition next year. '.rite result  of u thorough 

the tepees of the Indian families are arranged in a 
great circle, facing toward the center. The tepees 
are close together and present an unbroken line at all 
points except at the east, where a wide space is left 
for an entrance. Each tepee is mar'ked by the emblem 
of the subdivision of the tribe to which its owner 
belongs, and these subdivisions are grouped about the 
circle in the order of their precedence. In fl'Ont of 
each tepee is erected a pole, on which are suspended 
th 3 shield and other war implements of the occupant 
of the tepee, each shield being em blazoned with the 
herald ic device of its owner. In the centel' of the 
gl'eat circle formed by the tepees stands the med icine 
lodge or tem ple, which shelters the carved image or 
idol typical of the sun.  This lodge faces the east, and 

back of it stands the tepee of t he priests or medicine 

men and a small tepee in which the dancers are puri

fied before entering upon their energetic devotions. 
After the confidence of the Indians had been secured 

sufficiently to allow the models of the tepees to he 

made, MI'. Mooney was obl iged to secu re the servicps 

of ont' or l I Iore I n
dians in each of 
the six su bd i vi
sions into whi <' l l  
the tribe wa;; d i 
vided i n  1867. The 
subdivision s were 
these : ReI', E l k ,  
K i o w a  proper, 
Big Shields, Kio
wa-Apache a n d  
Black Boys. This 
work was fi nal l y  

accomplished and 
t he m o d  t' I :.;  are 
now being r l lade_ 
A n U l ll i l p r a re 
completed , a I I  d 
by t he t i l ll i' t h e  
Exposition o l 'pns 
the ful l  n u r n i ler 
wil l be read y for 
exhi bition. 

Mr. l\Iooney has 
correct repl'Od llc
tions of the shields 

and heraldic de
vices which were 
used at this ce le

bration undel' t he 
old regime. T hese 
reproductions em
brace the Ulan y 
different kinds of Pig. 9,-A TRAm OF INGOT MOULDS. decorations, the 
s i g n  ifi c a n c e  of 

i nquiry into what has proved a complete system of I the device, its origin and the ceremon y accompany
heraldry i n  use among certain Indian tribes for ages, ing its consecrat ion. The complete system of her

with its signs and symbols, mysterioulJ s'ignificance and aldry of these Indians has been formulated, the sig
ceremonies, handed down from generation to genera- I niflcance of which has thrown l ight upon the early 
tion, marks a new departure in the line of ethnological history of the tribe and affords one means of tracing 
research. the travels and origin of this branch of the human 

The Indian exhibit contemplated by the U uited States. rll.Ce. 
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A lIOTOR LA WIi lIOWER. 
Those of our readers who look for an early coming 

of the horseless age will see another sign of its ap
proach in the ingenious machine which forms the sub
ject of our illustration. The ordinary horse-propelled 
lawn mower used in our parks and larger lawns and on 
the various recreation grounds is open to the objection 
that the horse tramps down the grass, especially when 
it is wet or tender. In the motor mower there is noth
ing to interfere with the grass before it passes under 
the  cutters, and the great weight concentrated on the 
three rollers of the machine rolls out the imperfec
tions and leaves a solid, eveu sod-a valuable feature, 
especially in golf or other recreation grounds. 

The frame of the main body of the machine rests 
upon three rollers. The first two are the main driv
ing rollers, and the third, which is the rear alld covers 
the stretch of grass left between the former, works as a 
caster or steering roller. For this purpose a wire rope 
is fastened to each end of the caster yoke and is carried 
round a wheel at the lower end of the steering shaft, 
at the front of the machine. The main frame carries an 
upper platform on which are placed the gasol ine engine 
and tank, the front of the platform serving as a seat 
for the driver. The engine is of four horse power, anti 
in a recent test when the mower was loaded with eight 
men it moved freely on the level, and with three men 
on the �eat it ran up slopes of considerable inclination. 

The main shaft of the engine is geared to a counter
shaft by means of a chain and sprockets. On the 
countershaft are t wo friction clutches, one of which 
carrie!> a sprocket which is geared to a sprociiet 
on the roller shaft. This clutch 
is in engagement when the 
I l lachine is running forward. 
The other clutch is provided 
with  gear which reverses the 
motion. The two driving rollers 
run loose upon the driving shaft 
alld are connected to it by two 
ordinary clutches which are auto
Inatically disconnected frolll the 
driving shaft when turning 
curves. The clutches work on 
feathers on the main shaft, and 
they are shifted by m eans of 
levers whose outer ends engage 
a quadrant projecting from the 
back caster yoke. When the 
caster is moved either way out 
of a straight line, the quadrant 
throws out one or other of the 
clutches and holds it clear un
til the motor is  running again 
in a straight line. The revolv
ing cutter frame is made separate 
from the main frame of the 
machine, to which it is hi nged 
at the front end. It is driven 
by a sprocket chain directly 
from the engine shaft. B y  
means o f  a lever and connecting 
rod placed to the right of the 
operator the cutter frame may 
be lifted from the ground and 
folded back against the front of 
the main frame of the machine. 
The movements and speed of the 

J t itutifit !mttitau. 
and tombs, must have been etIected by artists, pro
bably free, or, if slaves, trained at great expense. 
When we read that the city of Dur-Sargunu was 
created on an empty plain, by order of the king, in 
eight years, standing on a mound of brick 700 acres in 
area, its walls sixty feet high, broad enough for seven 
chariots to run abreast, and faced with stone, all the 
evidence is needed to make us credit the story ; but 
the marvel becomes far greater when we observe the 
miles of sculptured stone that decorated Sargon's 
palace with colossal bulls on each side of every door
way. No unpracticed hand carved those reliefs. They 
are the work of artists, not made for sale when wanted, 
but to order, each slab telling its fragment of the royal 
annals. Were all the sculptors of the empire sum
moned to this task, to be finished in eight years ? But. 
the tombs of private individuals in Egypt must have 
been painted at the cost of the family by masters of 
the craft. Animals and birds show a skill not to be 
surpassed. We may be quite sure that work like this 
was highly paid-by comparison, that is, with slave 
labor. 

So the question recurs, How much gold and silver 
did these ancients possess ? In the Roman time men 
appear to have been struck wit h the evidence of vast 
wealth displayed by their predecessors, such as the 
Cresars could not equal . But they escaped the diffi
culty with ease, by granting them riches literally 
beyond the dreams of avarice. Dr. Arbuthnot, for 
example, has patiently reckoned up the amount of 
treasure heaped upon the pile of Sardanapalus by 
Athenreus, and he finds that it came to £16,953, 120,000 

A GASOLINE MOTOR LAWN MOWER. 

motor mower are entirely controlled by means of the 

I 
in our money at the least ; for if a computation which 

two hand wheels in front of the operator's seat. Athenreus hImself suggests be admitted, the total 
We are indebted for our particu lars of this interest- would be about twice as large. After this, t he state

ing machine to the inventor, Mr. Thomas Coldwell, of m6nt of Diodorus that the Pharaohs counted upon 
Newburg, New York. a revenue of £133,000,000 annually from gold mines 

• . , . in the Bishari Desert, and drew an equal sum by 
A ncient Wealt h .  taxation, is very moderate. But when the same most 

It would be polite fiction to assert that everybody valuable writer-who talked nonsense only when he 
who looks upon the great monuments of antiqu ity, repeated the words of other men-comes to deal with 
the Pyramids or the Coliseum, fOI' example, thinks of Babylon, he lets himself go. There was a gold statue 
the cost, and wonders where the money came from. of Zeus-the Greek assigned his o wn gods to Babylon 
But when, by chance, a learned person suggests the as usual-forty feet high ; of Rhea equally tall, with 
inquiry, only an idiot, says the London Standard, fails a lion of gold at each knee, and silver serpents to cor
to be struck for a moment. It is so curious that while respond ;  Juno weighed 500 talents ; in front of her 
modern states, with all the acculllulated wealth of was a golden table, 500 talents, upon which stood two 
the antique world at their backs, and the treasures of cups, 300 tale'tts each, and three bowls, 1 ,200, 600, and 
Mexico, California, Australia, the Transvaal, in addi- 600 talents. 'These ornaments of a single temple re
tion, have to consider ways and means with anxious presented about £ 1 1 ,000,000, and the building was cov
care before building a government office, the early ered with /lold plates. It has been calculated that the 
monarchs raised palaces and temples by the hundred �tatue of Nebuchadnezzar mentioned in Daniel would 
at will. The thoughtless have ready explanation- be worth three and a half millions sterling ; that the 
slave labor did it all. But, tn the first place, the slaves treasure left by David amounted to a hundred and fifty 
had to be procured somehow-by war or purchase- millions in gold, two hundred millions in sil ver ; but 
and either means was expensive. There is a reply to the value of the Hebrew talent is doubtful . We are 
that objection equally facile-the war paid its own told that Pytheus, seemingly a private gentleman of 
cost in loot. But this only leads us a step backward. Phrygea, entertained Xerxes and all his army-" with 
'1'he loot must have been enormous, and where did most sumptuous feasts, " too-and then had £4, 770, 000 
it come from ? In the second place, those slaves had left, or, as some compute, £3, 600,000. The tale of 
to be fed, and, however cheap their rations, the sum Alexander's loot. is most wonderful of all, and that is 
total must have been immense when such vast num- historic. If we entertain doubts, it is futile to express 
bers were employed. them when the statements are so clear and the means 

But captives of war could only do rough work. They of disproving them absent. In the Persian camp then, 
might build the Coliseum or the Pyramids, directed and at Babylon, Alexander secured something' like 
by an army of skilled craftsmen. But the sculpture of £70,000,000 ; at Persepolis, £180,000,000 ; at Pasargurdre, Aseyrian paJ.a.ces, the painting of Egyptian temples a. trifle of £9.000,000 ; at Ecbatana, £270,000,000 ; say 

I NOVEMBER 1 3, 1 897. 
£550,000,000. And Darius carried otI £9, 000,000, which 
his murderers seized. 

We come to the prosaic facts which have been col
lected by several patient inquirers from a note or a 
hint here and there. Of Egypt, indeed, nothing pro
fitable can be said u ntil the age of the Ptolemies, and 
little even then. The Pharaohs certainly drew a con
siderable revenue from their gold mines, and a multi
tude of inscriptions show them receiving tribute of 
the precious metal from Ethiopia and Syria in the 
days of their supremacy. Before and afterward the 
people were great manufacturers and traders. Ptolemy 
Philadelphus left £50,000,000 at least in his treasury. 
Herodotus tells us the revenue of the Persian Em
pire, under Darius Hystaspes, and the moderation 
of the sum is assurance that he obtained his figures 
from a competent authority-it was about £3,250,000 ; 
but this was cash alone. Solomon's revenue is said to 
have been far greater-over £7, 000,000 in gold, and as 
much in silver ; but it has been mentioned that Heb
rew talents cannot be computed with certainty. That 
with such an i ncome the Persian monarchs could con
trive to hoard the amazing treasures captured by 
Alexander has often been questioned ; but we may 
suppose that the revenue had increased vastly since 
Herodotus wrote, and that the taxes in kind and the 
tribute YIelded far more than the returns in cash ; and 
the plunder of Egypt, northern India, Syria, and 
countless nations must be added. We are told, indeed, 
that the Macedonian loot represented the acculll ula
tion of ages. But it is a relief, as ever in such cases, 
to get to Rome, where dry facts prevail. Pliny re-

m arks that the treasury had 
contained over £70, 000,000 more 
than once. This is a reasonable 
figure. WheM Augustus had or
ganized the public service, and 
ascertained preCliseiy what the 
receipts and expenses of the 
empire might be, he found that 
the annual income was about 
£40,000,000, and he declared that 
it left a very small balance " to 
the good." But Cresar had pri
vate resources for any extra
vagance he might fancy. 

Augustus was no tyrant, but 
people reckoned that during his 
lifetime he received n o less than 
£32, 000,000 by l e g a c y from 
friends. The savings of Tiberius 
amounted to £21, 500, 000, which 
again is reasonable. Caligula 
spent all this in a twelvemonth . 
Some private fortunes may be 
given : Crassus had about £1,-
600,000 in cash, and lands to the 
same value : Seneca, £2,4-50,000 ; 
Lent-ulus, the augm, £3, 250,000. 
When the villa of Marcus Scaurus 
was burned, they said that he 
lost over £800,000. Julius Cresar 
declared after the expenses of 
the prretorship that he was worth 
£2, 200, 1;00 " less than nothing " 
-owing that sum, with no assets. 
Upon the other hand, t he latest 
authority who has pondered 

this interesting question, M. ObreschkotI, concludes 
that all the money in use at the beginning of our era 
was but £300,000,000 in gold and £546,000,000 in silver. 
At that rate Darius Codomanus must have had two
thirds of it in his own hands. This is not so grossly 
improbable as it seems. His predecessor had sucked 
all the universe worth sucking. And curious evidence 
might be given of the excessi ve rarity of gold in Greece. 

• .  e . •  
A SIMPLE experiment for determining the source of 

the rays from a "  focus " tube is described by Dean 
Molloy in the Scientific PI'oceedings of the Royal 
Dublin Society (vol. viii, part v, 59). Dr. Molloy took 
a deal board measuring seven inches by five, and into 
it drove fifteen slendel' nails in three rows of five. This 
was attached to the back of a fluorescent screen 
mounted on a stand 1>0 contrived as to allow of the 
apparatus being revolved in a circle about the focus 
tube, with the screen always tangential to the circle. 
By noting the directions of the shadows of the nails, 
the exact position of the source of radiation could be 
determined. On adj u sting the focus tube so that the 
central nail pointed toward the platinum plate in all 
positions of the screen, it was found that this nail 
gave only a black spot for its shadow, the shadows of 
the other nails radiating symmetrically from this spot 
as a center. It followed that the source of radiation was 
in the line of the central nail produced, and was thus 
shown to be at or about the center of the platinum 
plate. Dr. Molloy then proeeeded to determine the size 
of the area of radiation by means of a pinhole image, 
and found it to be an irregularly circular, ill-defined 
patch about a qual'ter of an inch in diameter, coincid
ing with the patch which first begins to glow when the 
current is turned on. 
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ARC-:IlEOLOGICAL DISCOVERIES IIi NORTHERN AFRICA.. 

No;"thern Africa has always been a fascinating coun
try to archreologists. France is here ,,arrying on with 
energy the great work of retrot!pective exploration that 
has been so fertile in results for the last fifteen years. 

French Africa has now several fine museums that 
might be envied by many cities of France, and among 
which may be mentioned that of Bardo, near Tunis, 
that of Saint Louis, at Carthage, and the one at Algiers 
inaugurated in 1896 upon a hill of Mustapha. 

Accident sometimes seconds the efforts of scientists. 
During the demolition of the Arabic and Turk
ish fortifications at Algiers, there were discover
ed the debris of the Roman rampart of Icosium, 
aud, on the other side of the gulf, at Cape 
Matifou, numerous funereal steles and votive ob
jects derived from ancient Rusgunire. At Cas
tiglione there is a Christian basilica in which has 
been found an int.eresting crypt and some bap
tismal fonts in the shape of a cross. At Cher
chell, M. Wall'e' is st.ill carrying on the series of 
excavations that he has been making for several 
years. Hl're there have been found a number of 
statues and some portraits of the last. kings of 
Mauritania. At Collo, Captain Helo has explor
ed a P unic necropolis of the second and third 
centuries before our era. At Setif, Lt.-Col. 
De la Comble has disengaged the ruins of a 
Roman villa and a small cemetery surround
ed with walls, in the center of which stands 
an edifice composed of several chambers with 
mosaic pavements. Finally, Timgad continues 
to emerge from the earth, district by district. 
The service of historic monuments has here 
cleared away the region in the vicinity of the 
capital. 

J t itutifit .,mtritan. 
tirely true. The labors of archreologists have decided 
against the skepticism of the poets. Although the 
ground of Carthage has been explored for a long time, 
it seems to be inexhaustible. 

Father Delattre, whose domain this is, has gradually 
revealed the history of the great city. In recent years 
he has examined the different Punic necropolises in 
succel;lsion, and has completed his researches in the sep
ultures of Saint Louis and Bordj-Djedid. He has 
opened 800 tombs in the district of Douimes alone. 
The same arrangement is found almost every-

has been supposed. It has nearly the dimensions of 
the Coliseum. The excavations promise to be fertile in 
results. There have already been found many coins 
and pieces of pottery, objects of all kinds and a seril's 
of curious inscriptions upon sheets of lead. What re
mains of this celebrated amphitheater, made illustri
ous by so much heroism, will soon be rendered up to 
us. -Revue Encyclopedique. 

.. .  1 • •  
A Method of' Detecting A lterations In Mannscrlpts. 

Tunis is year by year revealing to us a little 
more of its past. Archreology has now thrown 
some light even upon the old indigenous civili
zations. M. Hamy has studied the Berber 
necropolises of Enfida, and especially Heuchir
el-Hassel, the largest one. The tombs consist 
of cylindrical bases that support steps in the 

ENDYMION AND SELENE-MOSAIC DISCOVERED AT OUDNA, 
TUNIS, 

A new use for the vapor of iodine has been found by 
Prof. Bruylants, of Louvain. By its aid altera

tions in manuscripts can be detected. It ap
pears that when a sheet of paper wh ich has 
been sized and finished is moistl'ned and then 
exposed, after thorough drying, to the action of 
vapor of iodine, the portion which has been 
moistened assumes a violet tint, while the re
maining portion of the surface appears a 'brown
ish yellow:. This principle may be used to 
produce a sympathetic writing, since if we write 
with water upon the surface of paper treated 
with ordinary size, the writing will appear in a 
violet color when the dry paper is exposed to 
the vapor of iodine. The pale violet u pon a 
yellow ground becomes a deep blue on a pale 
blue surface. when the paper is again moistened 
and the characters disappear altogether under 
the action of sulphurous acid. When a manu
script is suspected of having been fraudulently 
retouched or altered, the use of the vapor of 
iodine will often serve to reveal the nature and 
extent of the alterations. Those portions which 
have been rubbed will become brownish in tint,  
and, when a rubbed surface is  moistened aftCI '  
exposure to the iodine, it takes a blue colol', 
varying in intensity according to the duration uf 
the exposure. The outline of the rubbed por
t ions remains perfectly distinct after dryin g, 
being paler in tint than the rest of the surface. 
This action is evidently due to the removal of 
a portion of the starch contained in the size. 

form of a low cone surmounted by a large slab. M. where : Chambers formed in the sandstone, closed by 
Leroy has recognized the existence of analogous monu- one or more slabs, and into which a descent is made 
ments in the open desert to the southwest of Biskra, through a well several feet in depth ; in l'ach chamber 
on the Wed Djedi side. two graves, in each grave two bodies. There are 

M. Novak has explored the Phenician necropolis of everywhere lamps, pottery, rude vases of diverse forms, 
Mahedia. Through a rectangular well provided with a plates, and sometimes objects that show Egyptian or 
stairway, a descent is made into the tom bs, each of Phenician influence. 
which comprises one or two vaults wherein the bodies To the west of the city, Father Delattre and M. 
were laid out upon the floor or upon benches 01' else I Ganckler have explored a new cemetery of the em
deposited in graves. i ployes of the irnpl'rial administ.ration. Here and there 

The Roman ruins of Tunis often afford our explol'ers ha\'e been colll'cted mosaics and a few Roman marbles, 
agreeable surprises. Here, for some t.ime past, 
there have been met with works of a fine in
dustrial art, if not of art properly so called. At 
Soussa, upon the site of a rich villa of the first 
century of our era, Captain Dupont has dis
covered quite a collection of handsome mosaics. 
At the entrance there are flowers and fruits 
and fishing scenes ; upon a wall of the hallway, a 
marine landscape ; in the dining room, a true 
painting representing the Rape of Ganymede ; 
and, all around, medallions in which figure 
birds, quadrupeds and fishes. In one of the 
wings there is a large fresco representing the 
Triumph 'of Bacchus. 

But the most valuable finds of this kind are 
those made at Ondna. Here, M. Ganckler has 
unearthed several houses, especially a vast villa 
of the first century of our era-the villa of the 
Laberii, decorated with exceptional magnifl
cence. There are here nearly a hundred figure 
mosaics, many of which have beeu carried to 
the Bardo museum. The collection embraces 
an extraordinary variety of subjects, such as 
mythological scenes, representations of divini
ties, figures of animals and plants, farm build
ings, scenes of domestic life, and of fishing, hunt
ing, etc. Nowhere else can we so well appre
ciate what the art of mosaics was in Roman 
Africa. 

During t.he work of dredging in the port of 
Bizerte there were fished up numerous antique 
objects derived from shipwrecked vessels, and 
especially a magnificent patera with reliefs of 
very delicate workmanship representing differ
ent mythological scenes. 

To the Christian epoch bplong several interest
ing monuments which have been studied. At 
Sicca Veneria (Le Kef) the service of Tunisian 
antiquities has uncovered the basilica of Saint Peter, 
which appears to date back to the beginning of the fifth 
century. At Hadjeb-el-Aioun, to the southwest of Kai
rouan, there has been unearthed another and very rich
ly decorated basilica. The atrium of this had a mosaic 
pavement, and the walls of the nave, of the apsis and 
of the vestries were ornamen';ed with paintings or cover
ed with tiles of terra cotta. 

These various African civilizations are met with at 
Carthage. Not tlO long ago it was stated that the 
very ruins of the latter have perished. This is not en-

PUNIC TOMB AT CARTHAGE. 

and, among others, a statue of Empress Julia Domna 
as a muse. 

Under the hill of Saint Louis there has been discov-
ered an old subterranean chapel, which is reached by 
a stairway. The walls of this crypt bear traces of fres
coes and of numerous Christian monograms, carved by 
old pilgrims. It was doubtless an old dungeon,' ·con
secrated by the sufferings of martyrs. 

Finally, Father Delattrl' has attacked the amphi
theater, of which he has already cleared away the 
arena. This structure is not in such a state of ruin as 

These reactions also appear upon paper which 
has been entirely moistened and dried, as in the case of 
a letter copied in a press, but the indications are some
what less distinct. The process will also reveal the ex
itltence of pencil marks erased by rubbing. Apart from 
any traces of plumbago which may have remained, the 
path of the pencil point disturbs the surface of the 
paper, as would any bhmt instrument, and even when 
the rubbing has been so carefnlly performed that it 
has not removed any portion of the surface paper, the 
marks are made entirely legible when exposed to the 
iodine vapor. The clearness of all these reactions 

depends upon the character of the papel', and 
that wh ich contains the smallest quantity of 
sizing material will naturally give the least bril
liant effects ; but in every case the changes above 
described will appear to a greater or less dl'gree, 
and the use of the reagent in skillful hands 
should give material aid in cleari ng up disputed 
questions of this nature. -The (London) Archi
tect. 

• •  1 . ... 
An Interesting Dog A necdote. 

In Mr. Hl'ckethorn's interesting work entitled 
" Lincoln's Inn Fields and the Localities Ad
jacent " there is an interesting dog anecdote 
which is vouched for by reliable witnesses. In 
the board room of King's College Hospital 
there is a painting which is a replica of one paint
ed by the celebrated dog painter Yates Carring
ton and exhibited at the Royal Academ y, 1888. 
It represents an event which occurn�d on A u g
ust 1, 1887. On that Sunday morning the hos
pital watchman heard a, dog barki n g  at the door; 
intending to drive him away, he went to the 
door, but, instead of one, he found three dogs 
there. Two fox terriers ran away as soon as the 
door was opened, leaving behind them a long
haired black collie. with a gaping wound three 
inches long in his right fore leg, bleeding pro
fusely. The dog was treated as an outdoor 
patient, his wound was dressed and bandaged, 
and eventually he went away. Mr. Carrington 
heard of the story and decided to represent it on 
canvas. A thick path of blood was still on the 
hospital steps. Starting thence, Mr. Carring
ton and the secretary traced the blood all around 
the back of tbe hospital to Yates Court. In the 
boarding between the court and the inclosure 
of the Law Courts there was a hole j ust large 

enough to admit the dog. Below the hole was a pil'ce 
of glass. While the gen�lemen were examining the 
spot, a well-known bookseller came out and informed 
them that the two terriers which were actors in the 
drama were his, and he explainl'd their conduct by stat
ing that living constantly so near the hospital, and hav
ing during the day the free run of the neighborhood, 
they must often have seen patients who had llIet with 
accidents in the streets taken to the hospital and that 
they utilized this knowledge for the benefit of their 
friend the collie, who frequently passed their street. 
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RECENTLY PATENTED INVENTIONS. 

Electrical. 

BATTERY. -Frank M. Bell, New York 
City. This invention provides a primary battery with 
low internal resistance and high voltage and amperage, 
and in which the negative plate may be recharged when 
exh .. usted. The battery hae a negative I,late formed of .. 
lead grill Illled with peroxide of lead and provided with 
a perforated protecting covering of insulating material 
allli amalgamated "inc positivc plates suspended on op
po_ite sides of the negative pl .. to, the negaCive and posi
tive plates being immersed in an electrolyte. pr ' , erably 
composed of water. sulphuric acid .. nd bisulphate of 
mercury. 1'his battery gener .. tes no iumes, deposits no 
sediment, and there are no creeping salts. 

/<jI,ECTRIC CONDUCTOR. -Gorham Gray, 
Boston. Ma,s. This conductor is  of metal formed with 
longitudinal and transverse grooves. leaving a core of 
hard metal and projections of softer metal. 'The outer 
surf .. ces of the projections are corrugated, or formed with 
transverse grooves. and the metal surrounding the Core 
between adj .. cent sets of projections is also formed with 
ridges. 

IUeehanleal. 

WOOD TURNING MACHI_NE.- William 
T. Jones. New We�tminster. Canad... This invention is 
for a machine for turning fish net Iloats. providing for 
88wihg the proper length of wood from the strip and 
then automatically forcing it into po8ition for turninj!. 
'rhe machine has a series of fixed cutters, a rotary hl ock 
carrier to move the blocks against tile cutters, means for 
rotating the hlocks. a .aw for severing the block from 
the strip, a reciprocating frame to operate a boring tool. 
and other novel features . 

J c itu tific !tutricaa. 

The charae 10'1' /.merUon under thu head is· Om Dollar a 

lint lor each /.mertwn ; abo-ut ewht WO'I'tU to a Itne. 
.Advertisements must b. received at p-ubUcaUon ojftc.e 

/JII early as Thul'8<1ay mornlmi/ to appear ;,n til< loUow

ing wetk!s is3ue. 

Marine Iron Works. Chlc .. go. C .. t .. logue free. 

l No n<:'MBER 1 3, 18<)7· 
Bicycle saddle. Wj H. Kelly . . . . . . . . . . . . . . . . . . . . . . . .  · 500.100 BiO���8���.t.�, . .  �? .������ . .  ��?� . �.��� . . ���: . �'. �: 592,7S.'l Bicycle tool.J. R. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.859 Bicycle umbrella or lIag holder. W. H. Hughes. 
Bict�i,; "·';bici'; i,ttaciimeiii: <5: CTetor.: : : : :  : : : :  : : :  �:llMl Bicycle8, means for securing sprocket wheels to, 
BiII?ar� a!���:inii tai.ie: 'ooiiitiine'd; <5: St .. iil: : · : : :  �::t Blackboard. A. S. Teats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.841 Blinds, machine for making window, Grimn & Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W2,953 Boller. See Steam boiler . 

JOURNAL BEARING FOR TRUCKS. 
John E. Rogers, Dendron. Va. This Is .. box or bearing 
for small trucks, and especially for dry kiln trucks. con
sisting of a body or face plate and cJ lindrical box Dro
jectinll: laterally therefrom, with its outer end closed, 

wl:Ue a broad base lip or 1Iange projects laterally from 
the lower edge of the plate, parallel to the box, an con
structed integrally of cast metal. The beariIlj( is held in 
place without the aid of screws, bolts or nail8. a hole 
being bored In the inner face of the beams and the 
bearing forced to place, which it retains by friction 
with the wood and the end thrust of the wheel axle. 

.. U. S." Metal Polish. Indianapolis. Samples free. Boller pressure Indicating alarm. J. J. Whittle-sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.8b6 
Yankee Notions. Waterbury Button Co., Waterb·y. Ct. Book and coupon ticket protector. mileage. A. Rosedale . . . . . . . . . . . . . . . . • . . • . . • . . . . . . . . . . . . . . . • . . .  593, 12.� Durable Fence Post 011 roy .. lty or St .. te rights for s .. le. Book. check. M. P. Erline . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.92I1 

CA N  SOLDERING MACHINE. -Theodore G. D. H .. milton. C .. nmore. AIt ... C .. nada. �g��·�gs1���iI�iI��fh�.�� : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�J 
r:. Phelps. Brewster. N. Y. Tbls machine has a table 
turning on a column . ..  number of mandrels moving 

If you want small metal articles made.in quantity. get 
prices of Place & Terry. 247 Centre St . • New York. 

with the table. a fixed table also carried by the column Improved Bicycle MaChinery of every description. 
and two soldering irons held by the fixed table. while The G .. rvin Machine Co . • Spring .. nd Varick Sts . • N. Y. 
there are means on the fixed table for moving the irons . Concrete Houses - che .. per than brick. superior to 
toward and from each other. and radially with refeIence ! stone. . . Ran80me." 757 Monadnock Block. Chicago. 
to the axis of the moving table. The machine is com- Patent8 relating to Electric Motor Carriage8 fOr 8 .. 1e. 
paratively simple and inexpensive and automatically $15.000. A. Berthier. Conllgnon. ne .. r Geneva. Switzerland 
solders the overlapping edges of the boay, automatically The celebrated " Horn8by-Akroyd " p .. tent S .. fety Oil 
holding the can in position to be SOldered. and discharg- Engine is built by the De La Vergne Refriger .. tlng M .. -
ing the soldered body from the mandrel on which it is chine Company. Foot of East 138th Street. New York. 
carried. The best book for electriCIa.ns and beginners in elec· 

tricity is U Experimental SCience," by Geo. M. Hopkins. 
VEHICLE SHAFT. -Francois D. Bernier, By mail. $4. Munn & Co .• publishers. 36'1 Broadw .. y. N. V. 

Paris. France. In drau�ht poles for vehicles. this inven
tion is designed to diminish the \lability t.o breakage in 
case the horse should fall, to this end employing a joint 
of novel construction, located on the tongue between 
the eye which receives the end of the holdback strap 
and the iron to which IS secured the back strap of the 
harness. The constrnction between these points is 
thus made yielding to a large extent, so that the shaft is 
practically unbreakable. 

FOLDING BATH AND WASH T U B. - Her-

IT Send for new .. nd complete c .. t .. logue of Scientillc 
and other Books for sale by Munn '" Co .• 361 Broadway. 
New York. Free on application. 

Book rest. G. K. Putnam . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  593.120 
gg��B 8��n��������l}O��c�· :�rS��'�\;;g�' . 8:' 'jJ: 592,8<.13 Saunders. � .. � ;  . • . • •  o . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,9;;) 
Bottle. W. S. Dresback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.()8.> Bottle. Quinn '" Glesicke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  093.0f>8 Bottle. non-rellllable. R. E. Alfred . . . . . . . . . .  592.753. W2.7M Bottle. non-rellll .. ble. A. E. Peterson . . . . . . . . . . . . . .  593.117 Bottle. non-rellll .. ble. E. Sassenholf . . . . . . . . . . . . . . . .  002.94l1 Bottle. non-rellllable. I. Shultes . . . . . . . . . . . . . . . . . . . .  593.12\' Bottle stopper. C. Neuh .. us . . . . . . . . . . . . . . . . . . . . . . . . . . 592.879 Box. See M .. i1 box. Br .. ke. See Vehicle br .. ke. Brick kiln. C. & A. Klose (reissue) . . . . . . . . . . . . . . . . . .  11.6.>5 Brick burning kiln. W. J. Thom .. s . . . . . . . _ . . . . . . . . . 592.842 Broom handle or pole attachment, conSisting () f 

r��t��:i�:����. �.s���t����� � .��.� .���.���l.�� 593.155 Bru8li holder. L. L. Solem . . . . . . . . . . . . . . . . . . . . . . . . . . .  0!12.838 
����r�:�·Jii�;,S.i°a:i-ry::: : : : : : : : : : : : : : : : : : : :  �:l¥:! Burner. See Vapor burner. Button cle .. ning shield. metal. W. A. V .. lentlne . .  5!J2.894 
�:�t��t�f!���\�����e8e�' . . S: :a

.��: : : : : '.: .... . : : :  : : :  �:� 
8:g1�'l.teJ'.rfn'i:' �;gii�nte. i-.GE.UL,::�g::��: : : : : : : : : :  �:!m Cable grip and ta�eup. C. L. Kleitz . . . . . . . . . . . . . . . . .  593.053 Cam . ..  djustable. 1. Qurln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.121 Camera. photographIC. A. H. Bromley. Jr . . . . . . . .  59a.01O Cameras. multiplying attachment for photo-graphic. G. L. Minott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.9iU Can holder for conden.ed milk cans. etc .• W. E. S. Crane. . . . . . . . .  . . . .  . .  . . . .  . .  . .  . .  . . . .  . . . .  . . . . .  . . .  . . .  500.044 Can opener. J. E. youngblood . . . . . . . . . . . . . . . . . . . . . . 592.945 Candelabrum. J. Markow.ky . . . . . . . . . . . . . . . . . . . . . . . .  093.111 Car bolster. C. E. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.861 

PRINTING PRESS DELIVERY ATTACH- mann J: Gies, :eterborough, N. H. This is a co�bina-

k C h· . bon deVIce of Simple and durahle construction. takmg np IIINTS 1'0 CORRESPONDENTS. 
8:� ��g:�:: r.·.r.M�lrJ'y�.���: : : : : : : : : : : : : : : : : : ·. : ·  . .. �:�� C .. r coupling. H. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.876 

MENT.-Mar N. orm .. ck. New York City . T IS Illven- , 
but little space when folded aud not in use, and which ti'ln provides an attachment for web printing presses, may be r eadily converted into a wash tub or bath tub. as 

designed to deliver a folded sheet free from the smut or desired. The casinjl is pivoted to the bage a short dissmear occasioned by the contact of the freshly printed tance from one eud. one of the PIVOts being tuhnlar, and 
sheet with the folder and delivery surface, also enabling there is in the casing a tub with removable partition di. the printer to readily inspect the work to discover any 

viding it into two parts, a pipe leading from the bottom imperfect folding. blotches. etc. . ..nd to allow the ink of each compartment to the tubular pivot. one of the to set before passing the sheets into the receiving box. pipes being In the chamber of the ca8ing, while .. spring'rhe sheets are kept separate to allow the .. ir to reach pressed door ill hinged to the bottom of the tub .. t its 
the entire surface and insure a rapid drying of the 

pivoted end. 
ink. 

Name8 and Addre88 must accompanv ali lettcrs 
or no attention will be paid thereto. Trus is for ow 
information and not for puhlication. 

Reference8 to former articles or answers should 
give date of p .. per and pa,ge or number of qnestion. 

I nquiries not answered ill reason .. ble time should 
be repeated : correspondente will bear in mind that 
some .. nswers require not .. little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each mnst take his turn. 

Buyer8 wishing to purchase any article not advertised in our colnmns will be furnished with addresses of 
houses manufacturinl( or carrying the same. 

Car coupling. W. Stenger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.892 Car coupling. J. Timms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.977 Car coupling unlocking device. W. F. Richard .. . .  592.885 Car dr .. ught beam attachment. railway. M. J . 
Car II':>;dei-; T:·ii:c .. mPbeii: : : : : : : : :  : : : : : : : : : : : : :  : : : :  �:8}2 C .. r fender. W. R. Forbe8 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.014 Car fender. R. A. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5113.137 Car fender. H. W. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.142 
8:�.�I�W�.�V�.l': ��i.��I:".��:��.�·: : : : : : : : : : : : : : : : : : :  �:� 
b:�,:��be,:,a�l. ��I��It'z.:'·.�::�����.�. : : : · : :  : : : : : :  =:= C .. rs. electric moltlr for street. C. E. Emery . . .  _ . . . W2.965 Cars. switch operatln" attachment for street 

r .. i1w .. y. E. L. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.862 
E N D L E  s s  BAND. -Leed ham Bi nn!<. 

Phil .. delphia, P... This is an improvement on a for
merly patented inveution of the same inventor, providiug 
.. band for lIse .. S a driVIng belt for mill spindles. the 
b .. nd being very durable and strong and having its ter
minal portions united in such manner as to render the 
band of "pproximately uniform thickness throughout. 
It is essentially a plaited tubular band contsining .. ruling 
terminating a suitable distance from the ends to per
mit of interlacing the ends. lthis also rendering the 
band more durable than a band with a thickened joint. 

M OTOR FOR VEHICLES. - James M. 
Trotter, Aim .. , Cal. This invention provides a motor 
designed for auxiliary propulsion. arranged to form .. 
brake and to accumulate power during the travel of a 
drawn or propelled car. w .. gon or other vehicle on .. 
down grade . .. nd to utilize this power for propelling pur
poses when going np hill. etc. The invention comprises 
an air compressor and compressed .. ir reservoir connected 
with .. n .. ir motor. and swinging wheels being adapted to 
be alternately thrown into engagement with the wheels 
on the vehicle axle. 

WELL DRILLING MACHINE. - Francis 
R. Yearian, Rinard, III. Thit< is a machine of compara
tively light construction, adapting it to be conveniently 
moved from place to pla'Ce on wheel •• and in which cou
siderab!e power may be economically ohtained . The 
frame is mounted on wheels and supports w .. lking beams 
whose ends are connected by a head block having open
injls for a rope. a cr .. nk shaft. havinjl bearings in the 
frame. and there being connecting rods between the walk
ing beams and the cranks. During transportation the 
walking beams and dcrrick are swung down on the 
frame. 

KEY GUARD. -Add ison J. Lyon, Mount 
Vernon. N. Y. According to thiS inveution a spring
controlled stop is carried by .. aupport on one side of the 
keyhole to normally extend across the keyhole. the stop 
being movable at right angle. to swing aw .. y from the 
keyhole and admit of the insertion of a key, while the 
spring returns the stop to its normal position afterward. 
The device is readily applicable to any form of lock, 
and is SO made that when applied to a mortised lock the 
door will not be mutilated, the device being also entirely 
concealed by the escutcheon. 

Special Written Information on matters of 
personal rather th .. n general interest cannot be 
erpected without remnneration. 

Scientific American Snppl ement8 referred 
to m .. y be had .. t the office. I:'rIce 10 cents each. 

Book8 referred to promptly supplied on receipt 01 price. 
Mlneral8 sent klr examination should be distinctly 

marked or labeled. 

Carousel. T. D. Holcomb. . . . . . . . . . . . .  . .  . . . . . . . . . . .  W2.870 Carou8el. A. Koehler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.177 Carrier. See Parcel carrier. Case. See Ticket case. Casket. H. T. Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.799 Chair. See Revolving chair. Rocking chair. Chair. J. B. White. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  593.008 Chair mirror attachment, t::ochran &. B�Ulks . . . . . . .  SOO,04.'1 Chandelier attachment, �'. llisher . . . . . . . . . . . . . . . . . .  592,771 Checkrein holder. Gano '" Stimmel . . . . . . . . . . . . . . . . . 593.048 Chee8e cutter. E. D. McLaughlin . . . . . . . . . . . . . . . . . . .  59'1.817 Chimney and reflector .therefor, O. Herrmann . . .  , 500,096 

(7230) J. D. asks : 1 . Is removal of su - 8������en�:��otJ�HI.c����'f."nson . . . . . . . . . . . . . . . . .  592.912 
rIl h ·  b I . . f 1 Churn. S. T. Mulily . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 59'1.812 

pe uous air y e ectrlclty success u ? A. Yes. 2. Churn. J. J. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.99'J 
How many volts .. nd amperes are usually required ? A. Churn motor. St .. ples '" Spake . . . . . . . . . . . . . . . . . . . . . .  593.000 
About 6 cells of carbon zinc b .. ttery. 3. Is the puucture g:�:t� ::::��l�:: f;. �fe��:!�.�: : : : : : : : : '. : : : : : : :  : : :  �:r£ 
of the hair follicle by a needle carrying the current sulll- Circuit breaker. electromagnetic. ' Spru .. nce &, 

Charles B. Cox, New York City. To securely hold toe cient f A. Yes. See page 538. " Medic .. 1 and Surgical CI..:p���be:,;.ele·r.ii cii.iiii>: "W'ire clamp: . . . . · . . 5113.167 
cage in place in case of the breaking of the supporting Electricity." by Beard and Rockwell, price $5.50 by g��� �.!t!,"r. �: J.":i�,:';f��: : : : : : : : : :: : : : : : : : : : : : : : : :  �:M8 

D U M  B WAlTER SAFETY CLUTCH. -

rope or cable. thIS invention provides for a vertical rod mail. Clothe. line support. W. R. H .. nretty . . . . . . . . . . . . . .  W2.96!1 
fixed in the shaft. a casing secured on the cage being Clothe8 pounder. W. R. Allen . . . . . . . . . . . . . . . . . . . . .  593.07:1 
formed with a gllideway ror the rod, while a clamping (723 1) W .  D. S. asks (1) how to make &:��eo��a:i;iij/::��t��J�rJ�tfcgkne�i .�·. �·�.�� : : : �:<r� 
device journaled in the casing is ad .. pted to engage the an electromagnet to lift 75 to 100 pounds 5 inches, with Coin actuated apparatus. Alexander & Thomp-
rod and clamp it to the casing. a spring plate being con· 50U volts. to amperes. and nse the coil and plunger style cOi�0�iiiroiiedappiir .. iii8: (j,' Spiro: : : : : : : : : : : : : : . : :  �:t�� 
nected with the clamping device and attached to the A. The plunger should have the section .. 1 area of 2'5 Compound engine. A. J. Pitkin . . . . . . . . . . . . . . . . . . . . . 592.82:1 

cage, and a staple being adjustably held on the spring square inches. A round bar 1'8 inches in diameter will 8g:::r.!'s��n�nfo�ci:ii:l�r&g���Tai-· sUbsiance.: 5.'J2.8'!4 
plate and connected with the supporting rope. have this area. It should be 18 inches long. The coil Coofe��h�: t'1�U�d !'o}!�.ber . . . . . . . . . . . . . . . . . . . . . . .  593.100 

B A H J '  
requires 2,400 turns of No. 9 B & S copper wire. 2. How Corner strip for bui1dln� •• F. Woods . . . . . . . . . . . . . . 59.1, 150 

.
�ANJO .R:LL. - luert . ' arVlS and I to drill a hole in a piece of hardened steel. A. Use a &:�t�l�n��og�:rc .. fc�PI;���oho.i;c;iuPliiiK: . iii: 59:1.00'1 Wilham J. McLean, New York City. A shallow bell new drill. Sharpen it, then heat It to a low red and I tl co pI" P' e coupll Sh it 

ed 
. . t�n�u�';,ou�ln:;.g· Ste:."m and .. i.?trake a cou�� form of resonant m .. tenal. according to this invention. plunge it in a solution of zinc chloride (ordinary solder- ling. Thill coupling. Windmill coupling. is adapted to be placed between the head of the banjo ing Iluid) . If the drill requires sharpening. always reo Cowl. A. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.7.'11 

and the continnation of the neck. The hell is placed harden after sharpeulng. 3. The price of S. P. Thomp- 8�:�:: �gl����b�: r"'I:lit��I!��: : : : : : : : : : : : : : : : : : : : �:M-� 
beneath the hridge of the banjo and bas a compar .. tively son's " EI�tromagnet." A. Silvanus P. Thompson's Cr .. te. p .. cking or shlppmg. C. D. Nar .. mor . . . . . . . . 59a.l&J 
large opening in its small end, or it may also have the .. The Electromagnet and Electromagnetic Mechanism" 8��rl� .. ����f::�:;,�:���!gfe�

Ij,1f5. <t.iefso��I
.��.

i�� : :  i.�:lff; 
annular .ection forming the sides of the bell perforated is $6. CCuug:aer; '::�lIlii���.; t:�rJ�:.t��d�;"o. J���lw" ',;i-iie'i- ¥:}.�/; to assist in the emission of the sonnd waves. The de- � 

vice may be readily attached to or detached from a g�����:lllr.;;v':ritt:m�K· cii.iiion . . . . . . .. . . . . . . . .  592.795 
banjo. being designed to make tbe tones clearer and 

TO INVENTORS. Cut��iie��e Cheese cutter. Feed cutter. Rot .. ry 
more distinct, the tone or timhre of the notes varying ti.!.n o"rxJ:,e�::nt,,: .. �f g;:,,�;,,:�;U��':i.��� t,!'pepR�:fl::'::; Cutter .. nd grater. combined. E. E. Keller . . . . . . . . , 593.0i>2 Cutter he .. d with self clearing bit. J. Kuehnle . . .  592.790 aecording to the material nsed . i�� r:;�n!��tp���:'c�':t ��;'ha�o�����t�� !�.¥'itepors.:::.� Cycle handle. L. M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . 593.1b� 

I I f Cycle sta.nd and home trainer, H. T. Kingsbury . .  fiOO,loa 
IUiseelJa n e o .. .. .  NOTE.-Copies of any of the above p .. tent. will be ',!.n��p:� �C���I��t':>�t ���csu�}nfh�ate���rs�7t:sh:�':i D .. mper. oven. A. A. Knights . . . . . . . . . . . . . . . . . . . . . . .  592.78.'1 

furnished by Munn & Co. for 10 cenl,s each. 1'Ie9sc all loreign countries m .. y be had on .. pplication. and per- D .. rning apparatus. E. C. Hunt .. . . . . . . . . . . . . . . . . . .. . . 592.95i> 
A M J b D G sons contemplatI'ng the securIng of patents ·tb t Dent .. 1 electrode. F. L. Morh .. rd . . . . . . . . . . . . . . . . . . . .  592.87H 

ERIAL ACHINE .- aco • raY- I send n .. me of the patentee, title of invention, and d�te • el er 1\ Digester. E. Meurer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W2.87.1 
bi)), New Orleans, La. This machine comprises a gas of this paper. ��i�e�,O�h���o:r� 16� t�'i�grJ�n�:i!�t�Oth�iStr:eCse :::J. Display apparatus for carpets, etc., S. ShiUito . . .  SOO,oa:i 

ur extensive facilltie. for conducting the b '  Door 8ecurer. C. S. Whipple. . . . . . . . . . . . . . . . . . . . . . . . 592.854 
holder and II car located within the framework of the 

I 
lddress MUNN & CO .• offlce SCIENTIFIC A�JE��;�1�: B�I��·fo�e;�rf�?;��'h��\�rOf paper. R. A. Freeman 592.967 jla8 holder. while an air or vacuum chamber protects the 361 Broadw .. y. New York. Drill. See Multiple drill. car from gat' on the front, back and top. It also has a NEW BOOKS, ETC, 

._ Drill. C. D. Cutts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.001 
Cro.8 shaft on which are ball· balanced crank arms, the H OURS WITH THE GHOSTS ; OR, NINE' Dumb bell. J. N. Malngot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'{!.();jIi 
latter being used to operate wings at the sides, the wing� TEEN'I;I;J C ENTUR Y WITCHCRAFT. II - I I N D EX 0 F I NV ENT ION S �l:���i� ����e��:'!d ��:;!��;oii ' i.iiiC .iipp·ori 592.853 
being also adapted for nse aHails when not employed to l u strated in ve!<tigat ion s  into t h e  phe- Ele�:\�

e��rr:;t�'iIf�f�ibuiioii ·bo�i-(j'ioi-: ·ii:\v: 592.815 
propel the machine, the wings beiDjl independently ad- n omena of spiritualisllI a n d  the(lso- ' For which Letters Patent of the Ele�frY��f.i:liriiKm: ·N: M8rciiai : : : : : : : : : : : : : : : : : : : :  �:1Z� jl l"table. The W1S Chamber is preferahly designed to phy.  By H enry Ridgely E vans. United States were Granted m:���i� ft���

r
:���r���,�1�

a
b::;):::.lI

e
.
s
: : : : : : : : : :  �:� hold ten thousand cubic feet of gas, and the machine C h u?ago : LaIrd & Lee. 1897. Pp. 297. Electrical transformer. N. Tesla . . . . . . . . . . . . . . . . . . . .  593.138 

may be propelled by a i ijlht gas. air or electric engine. PI'ice $1. NOVEMBER 2 ,  1 897, Electrical ly treating diseases. app .. ratus for. H. 
E. WRite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W2.844 

MACHINE FOR M EASU RING CLOTH, PA- The present work is by the anthor of the introduction �;Iectrolytic .. pparatus . E. Motz . . . . . . . . . . . . . . . . . . . . . 592,973 
k . 

S Ill ' d . A N  0 E A C H B E  A R I N O T H A T  0 A T E. �aevator. See Liquid elevator. 
PER. ETc.-George W. Hyde, Richfield Springs. N. Y. to o?r boo -. " MagIc : . tsge uSlOns an Scientific DI- Elevutor. A. W. Ca.sady . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,982 
1'his machine is designed to convenien tly unwind a de- verSIOns, InClUding Trick Photol(l'aphy ." It is an ad- I See note at end of list about copies of tbese patents. j �l��:�� :!}:���:t�k1i�f'�J�;�.� : : : :  : : : : : : : : : : : : : �:Wl 
sired length of material from an original roll and wind ' mirable expose of �he devices o� the pretend�d mediums Elevators. automatic device for operating hatch 

. '  I and charlatans WIth fullest eVidence furlll8hed as to . . . covers for. II. M .. ttullath . . . . . . . . . . . . . . . . . . . . . . . . 92.9a:J 
up the measured length mto a roll for the customer' j h

" ' AIr or lias compresslllg apparatus. K HIli . . . . . . . . . • 9.3.049 Engine. See Compound engine. Gas engine. 
The machine comprises a pupporting frame. a 8willJljnl£: t e1r tricke�. There h

,
as be�n a 1arge nnmix!r of Alarm. See Boiler ;:ressure indicattn� nhl.rm. Gas or oil motor engine. Rotary engine. 

rod carrying the roll of malerial, a windiujl up spindle works publlsh� upon thiS subject. but most of them i Arc��!�l������le a��er:����ble center for. T. _ ��::'��;�;i,;e;;,Ifi:e.�iI�c?��Jir"der: : : : : : : : : : : : : : : :  �:� 
detachably mounted in the frame a mea8urin roller 

have .been tnllmg. catcbpeuny affair!!. The present I ' M. Clancy . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  �9a.083 F.ye shade. W. S. Bevan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.0)7 
. • . g 

book IS a work of another order and will appeal to all Armature. mal\'net. H. M . . Pame . . . . . . . . . . . . . . . . . . . .  ,i!l2.917 Fabrics. composition for renovating black. W. H. 
mounted between the rod and spmdle a lever PiVOted at Attachmg deVice. J" C. DIllon . . . . . . . . . . . . . . . . . . . . . . ,�\1.084 F .. ,!,s::�mi.i·ic: C: Zeii:::::. : :::::::::::: :: : : : : : : : : :  �:iZt one end in which one of the joun>al� of the measl1ring :fb�r:: :;�::� i:a:�: �cc��!. d��� i ll�:�r�tio�s are I :t�f��·a����·J

M
jgy�i�.��.

r
: : : : : : :

.
: : : : : : : : . : : : : : : : : :  �:�oJ Feed cutter. C. B. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!J2.8.');j 

roller is mounted. with other novel features . .� . ': v .... � . y .e. 8 I e 0 rope Autobarp. R�th � Joyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �''l.1.I2Ij �'eed water device for ste .. m generators. J. A. 
tymg. slate wntmg. matenaiIzatlOlIs. Spirit photography. Awnmg. M. F .  W Ie�emann . . . . . . . . . . . . . . . . . . . . . . . . . .  ?9:l.14 1  Normand et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.1. 1 1" 

GRAPHOSCOPE. -Lallran Ce H. Cohen, ' etc. The first part of the book is devoted to spiritualism �;I�:n�al�'lr:J�'g�I.:'t.��� .• �i.Jn';,�I�O�eiiiliimiili �:�� ��rt�e�ra���:�':iO'm:��z���de'ioi-:'j,'E:weiber: 592.774 
New York City. In this jlr .. phoscope the pictures m

. 

ay 

I 
and the second part 00 Madame Blavatsky and the the<>- Axle lubrlc .. tor. car. W. S. Hames . . . . . . . . . . . . . . . . . .  592.910 bee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.037 

lle viewed either in panoramic form or singly, the ioven- sophists. This i8 one of the best accounts ever published �::fingS��e�a'k� ��lIder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93.148 E:��: ����w.eB�K�j,:in�: .�.�I.��.� : :  : : : : : : : : : :  : : : : :  �:}M 
tion providing means for quickly placing in position of Madame Blavatsky's life and work. It contains a Basket. E. H. Hargrave . . . . . . . . . . . . . . . . . .  : . . . . .  , . . . .  W2.778 Fence tool. wire. G. P. Smith . . . . . . . . . . . . . . . . . . . . . . . .  592.&'16 
rollers to which may be attached the tape. sheet or belt .ynopsis of the theosophist's doctrines and sketch of the �:�'f."�e..��ll:.Eir;���. ������:: . . ��I.����� .�������: 592.857 I:���;ir��abc,.�ele�;,:r· Linton . . . . . . . . . . . . .  : . . . .  59'1.798 �ng .the pictures, means being also. proyided for \ successors of the famons Rus�ian priestess, with a blblio- �:::'����d:. �a�:�;tf�"" i.'dj;'Siliig:herui 'pieces 593.113 Fer;!I��:� . .  �.i��.������ . �: . . ����. ����

t
.�� •. . �:. �'. ��: 593.087 turnmg eIther of the rolle1'l! �o that the pICtllres may be WSphy of works on the subject. The author has had Bee�fd�i,.-fb�il����';;&raius; ·E:·i:i:Cii8';: : : : : · : : : : : :  �:� IU:'o�I�.JP.�.tl�g!��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� wound readily from the right hand to the left hand I sittings with many famous mediums of this country and Belt governor. J.  Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592.827 Fire alarm .. nd 'lxtingulshing mechanism. J. Y. roller .and back. each roller having an iildppendent ro- Europe. but bas seen little to convince him otthe fact of Belt tlghtener. S. fl. Forbess . . . . . . . . . . . . . . . . . . . . . . . .  593.cro Shallenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59'1.921 

tating device. The lene is so mounted on the frame a� 

I 
spirit communication. The �lat., tests and so-called ma- �:g��I�'c�rrt��eJ'�i8P8ible:iiiiey '& iii-ow'Ii: : : : : : : :  �:� Il�: �i��:"���::;in��::'?'J: �\��:;IY�.� : : : : : : : : : : : :  �:� 

to be qnlckly and easily adjustable toward and from a terializations have Invariably been frauds. and the author Blc�Cle. convertible p .. ckage c .. rrylng. 1. B. I Firinl< pin, universal. F. H. Tichenor . . . . . . . . . . . . . .  592,942 
picture, remaining Ilrtnly in adjusted position. while it can be congratu lated 10r the excellent way in whIch he anders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.886 Flanf,ng machine. E. Elnfeldt . .  . . . . . .  , . . . . . . . . . . . . .  592.767 
may be entirely removed from the frame when de- unmasks these impo8tors. The book is well prlnted .. nd �:���l: g:::::: t.i'!':l.��: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� �1�:d g������i�e��l:t��J�M�F���?:-.�.�·: : : : : : :  �:�i 
sired. I is handsomely bound In Hol\Iston cloth. �:��gl: �����atta�li:e��W��8Cy: : : : : : : : : : : : : : : :  �::rr I (CI�IIUIIUed on page 317) . 

© 1897 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 

Inside PaKe, each insertion. • if 0; cents a line 
Back Page. each insertion, - - $1.00 a line 

ar F<>r some classes of Adve1'£i8ements. Special and 
Higher rates are 'required. 

The above are charges per agate line-about eight 
words per line. This notice shows the widtb of the i ine and is set in agate type. ��ngraving8 may bead ad ver� 
tisements at the same rate per agate line, by measure
ment, as the letter rress. Advertisements must be 

::!1�: tg�p���:
i
� tYi� f3v:.�eiri1s 

w
e
ea:ifs r�u��ur8tlay 

St foot power 
ar * Screw .. .  

. . .  cutting 
Lathes Automatic 

Cross feed 
I) and • •  -inch Swing. 

New and Original Feat ures 
Sendfor Catalogue B. 

Seneca FaUs Mfg. Company, 
695 Water St., Seneca Falls,N. Y. 

.POWE.R & FOOT I SHAPERS.P LANE.RS . DRlllS. 
.... AT H E  S. �toC���tp�,�g� 8!lT"!!LIJ�ul���t 
S E: BASTIAN LATHE. CO. 120 CULVERT ST. C INC INNAT I .  O .  

Iron's Hot." B ' I ' " Strike wbile tbe B II '1 ors I on I co':,'g�1ti�����i':i� Y al 
ADVANCE Y O U RSELVES. 

I M PROVE YOUR C O N D ITION .  
THE H O M E  SCHOOLS O F  

Mechan ica l ,  Electr ica l ,  Steam ,  Civ· 
i i ,  and  San itary E n g i neeri n g ,  

Arch itectu re ,  Metal Work· 
l n g ,  Pattern Maki n g .  

To encourage yfJU to start no,,', we 
furnish $11 mechanical drawing out
fit free. Small Fees. Advance or 
instaUments. Send for beautifully 
illus. 100 page S. A. cata!.. postpaid. 

U nited Correspondence Schools, 
l.54 to 158 5tb Ave., New York, c;. Y. 

F. W. EWALD, Gen. Mgr. 

Walwortb'$ SOlid Bit Platt 
IT Price List on application to 

WALWORTH M F!l . C O . ,  20 O l iver St . ,  BOSTO N ,  MASS. 

SAVE � YOUR FUEL 
By using our (stove pipe) RADIATOR. 

With its 120 Cross Tubes, 
ONE stove or furnace does the work ot 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from each neighborhood 
filled at WHOLESALE price, and secures 
an agency. Write at once. 

ROCHESTER RADIA TOR COMPANY, 
89 Furnace 8t., ROCHESTER, N. Y. 

STEIM 
A boon alike to 
the prospector 
a n d  m i n i n g  

A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 

SlAM p �f i�aect��� pense. 
capitalist. Send for catalogue. MILL GATES I RON WORKS, Dept. C, 
650 Elston Ave., Chicago. U, S. A. 

Water Emery 
Tool Grinder 

Has no pumps, no valves. No piping required to supply it with 
water. Always ready for use. 81m ... 
pleat in constructio� most efficient 
In operation. 

ar Send j<>r catalo(rue and prices. 
W. F. & J N O .  BARNES C O .  

1 99 9  R uby S t . ,  Rockford, I I I .  

•••••••••••••••••••••••••••• 
: FOR BICYC L E  USE. : • We now make for our f • 
• Adjustable Jaw Cut-NiP- j • 
• r.f��r".:r.:I'fJy�i't� • • rims. Same�price as oth_ • 
• er styles ... $2,00. Cata1.ogue • • of nne TOOls free. • 
: l.Hs� STARRETT 2.9i3, Athol. rf.As�". : 
.......... � ... �� ........... . 

THE COBURN PATENT TROLLEY TRACK 

HOUSE DOOR 
HA.RGERS� 

The first made witb adjustable track. 
The track can be put up in 30 minutes. 

PI'" Send jor Book. 

The Coburn Tro l ley Track Mfg. Co . ,  Holyoke, Mass. 

ROCK DRILLS 
AIR COMPRESSORS 

S IMPLEST, MOST EFF IC IENT and D U RABLE.  (RAND D R I LL CO.) 
Send j<>r Catalogue. 1 0 0 Broadway, New York.  

Pbyslcal an d  School Apparatus 

THE THERMOPHONE 
A new instrument for 

Measu ring Temperatures 
Will take temperature of any� 
thing at;; b'frt:�: j:.:!�nce. 

E. S, RITC H I E  &. SON S ,  
BROOKLINE, MASS. 

J c itut i f i c  �lUtrinlUo 
THE EOONOMY ADJ U STABLE F IRE- B OX PART IT I ON  Fodder shredder. J. K. Wilder . . . . . . . . . . . . . . . . . . . . . . 593.005 

Forge tire holder, J. B. Farrar . . . . . . . . . . . . . . . . . . . . . .  593,088 
Fork for holding ears of corn. W. H. White . . . . . . . 582.897 FOfI? and press, garment, L. M. Marble .• • • • • • . • . • .  593,161 
����:������� it�����!YbO:�', �'. ��.����.��::'.',',',', : ', ', �:�� Galvanic battery, H. J. Brewer . . . . . . . . . . . . . . . . . . . . .  592,760 FOR STOVES A N D  RAN I E S .  
Game and discount apparatus, coin operated, L. Patented In the United States and ull foreign countries. 
Ga�:��iiier: '(�arsoii 'iI,' Gie�;ri.: : : : : : : : : : : : : : : : . : : : :  ��:� 
Garbage crematory. C. B. Bodine . . . . . . . . . . . . . . . . , . .  592.948 This device divides the fire-bOX in tbe middle, tbereby confining 

i!'jl:;"E�'1.r
0
8jlr'WE

t�'bll!'t.ce usually occupied, and SAVES to 8: ":e�:atrni"a��:�:t"us; ·acetYiei'.i: ·c: 
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lamy .. � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.759 

Gas generator. acetylene, Raymond & Lemley . . . . 593.122 bJi ��it�; �,�
i
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h
o�Vi:Ifg-�i���-walls. It can be quiCkly inserted 01' WIthdrawn, even when the fi .  l '  

is burning. Additional bottom draft i s  provided for the fire thm" Gas Incandescent, O. Knofier . . . . . . . . . . . . . . . . . . . . . . . .  593.106 
Gas or oil motor engine, F. W. Lanchester . . . . . . . .  59'Z,794 
8:��: It·a!iI�;"::

s
Jl�f����·. : : : : : : : : : : : : : : : : : :  : .. : : : : : : :  ��:lk'i 

8:��'o':er';ii:.
h
��·ii"iociiinii device: c: ii: :ioi"is;j,i ��:}tg 

insuring perfect combustion. ' 

Gate operating mechanism, sliding, A. R. Oliver 593,116 Generator. See Electric generator. Formalde-

TERRITORIAL RIGHTS for tbe exclusive sale of this useful 
inventiun for sale at reasonabl e rates. A sample partition sent 
for ,2.00 by express prepaid to any part of the United States. 

Iar :B�or circulars and information address 
hyde generator. Gas generator. Steam gen
erator. 

Guders, etc., means for supporting ends of, A. C A R L E T O N  C I L B E R T, 
N EW Y O R K ,  N .  Y. Gla:

e
gtje

O
c�t apparatus ' for ' nlanufac'turtng: ii: 592,852 SA YES ONE-HALF THE COAL. P.  O .  Box 249 0 ,  

B .  Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592.784 
m:�::��''!.iJ'�:i!i;latia!ai��l''aiur·e · &' .  Den� 
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ning . . . . . . .  , . . . . . . . . . . . . . . . . . . .  , . . . .  , . "  . .  , . .  , . . . . . .  593,108 
Gluing press, W. Munch . . . . . . " . . .  , . . . . . . . . . . . . . . . .  , 592,916 
a�:l� :��i��

o
:p�a;it;:.

a
����·niaiic: 'F: 'j: \\; eber �:�� 

Graphophone attachment, E, E. Bardsley . . . . " ,  . .  fl92,758 
Grate, J. W. Wolfe . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  593.00G 
g:;�g6�d:::,�lh

E
w�VcSg���: : : : : : : : : : : : : : : : . : : . : : : : : :  gll5:� 

Gun sight, telescopic, E. L. Zalinski, . .  . . . . . . . . . . .  , 592,U46 
�:·���;�a�c.

F
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Harvester wheel, J. Macphai l . " . . . " . .  " . . . . . . . . .  , '  592,800 
�:�f��giIagn:i�

l
��em·, 'aiiiomati'c: J'. V: 'Sto�ii : :  g�:� 

Heater. See Tank heater. Water beater. 
Hide and skin machinerfj W. Evans . . . . . . . . . . . . . . . 592,9.12 

IIg�:�n�:���a���o':.
. . Lafaelle . . . . . . . . . . . . . . . .  592,792 

Horseshoe. J. A. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.\l98 
����
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Hose supporter. A. S. Smith . . . . . . . . . . . . . . . . . . . . . . . 593.130 
l��:at.,��e?i::�Fi���:.�: : :  : : : : : : : :  : : : : : : : :  : : : . : : : : : : :  g��:�� 
}�6�.la��N S�����nrf.' C. F. Hummel. . . . . . . . . . . . . . . . . 592,930 

Every �echanic, Metal Worker, or 
P��sO�bl��J�!�� ��1�'��1� ���i 
batalugUe. It contslns 710 pages, size 1�1�, and is an exhaustive snd 
in8tructive list of all tools that may 
be required. Handsomely bound in 
cloth. express paid on receipt of $1. 
Money paid for book will be refund· ed witb first order amounting to $10 
or over. Send stamps or mmey order. 

M O NTIOM ERY &' CO .  
MAKERS .AND JOBBERS IN 

F I N E TOOLS , 
1 0 5 Fulton Street, New York City. 

SYNCHRONOGRAPH. -A NEW METH-
�d of rapidly transmitting intelligence by the alternat
Ing current. A full description of the Interesting ap
paratus. of Crehore and Squier. 13 illustrations. SCIENTIFIC AMEKICAN SUPP(,EMF.NTR 1 1 1 4  and 1 1 1 :; .  
PrlCe 10 cents each. For sale b y  Munn & Co. and all newsdealers. Send for new catalogue. 

This beats Wind. titeam. or Horse 
POWEr. We ol1er the 

WEBSTER 2� actual horse power 
GAS E NGINE 

for $1 :>0, les. 1O� discornt for cash. 
Built on int.erchangeab l e  plan. Bui lt 
of best material. Made in 1 0t� of leo 
t neretore we can make the price. Box
ed for shipment, weigllt aon pounds. .llade for Gas or Gaso iine. 

pr- Tn·ite for Special Oatalogue. 

W E BSTER M ' F ' G  CO . •  
1074 \r est 15th Street. (]HLCAlIO. 

r o m  m a i n  
Mechanically 

correct. Indorsed by economists. 
Does not balk in either warm or cold weather. 1 to 50 horse power 

l���i�� ra�f�,
i
��'RC:;;,�ei:.�����: : :  : : : :  : : : :  : :  : :  : :  : :  : : :  g�:m 1 :�kele�,�ect�����. ���L"o"!as. . . . .  . .  . . . . . . . . . . . . . . .  593.139 

Joint. See Rail jOint. Jollie machine. large ware, G. W. Martin . . . . . . . . . .  592.803 TH E l M  P ROVE D GAS i �����l g��
r
f�gk� j �F.C�i�t����.�·: : : : : :  : : : :  : : : :  : : :  i��:� 

����
e
'S�e 'iir���I�iin: · ·iirick·bu,:niiig·kiin: · · · · ·  

. . .  593.127 

E N I I  N E 
P. F. Olds & Son Eng ine  Works, Boxn��-,:ansing�ich. 

• PIERCE 2 ACTUAL H. P. 

f�ff"e�ili.gc'�fi���'i�. ���.��:.� 
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. ���.t.��:: : : : : : : : :  gll5:�i 

Knitting machine, H. Parker, Jr. ,  et al . . . . . . . . . . . . 592,883 
Lace holder and unwinder, Pollock & Kurth . . . . . .  592.884 
Lamp, bicycle. G. Havell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,016 
t::g ����

0
:e��

l
gr

e
�i���8,cdtfta�:��fe 'safety 'cap 

593,172 

I,a���·i�a�e��'irn���.
o
weiidoa: : : : :  : : : :  : : : :  : : : : :  g�:� 

Lamplighter, time, J. F. Brewster . . .  , . . . . . . . . . . . . . .  59'2,761 
Lac\i�t:.�:�.l.��

i
.�� . .  �.�:��� . .  ��:, . �.l�.���i.�, . .  �' . . . �. 592.951 

Lanterns, automatic cutoff for magie, James & 
Las��l��:ch·iiie: oPt.': 1�: Preston: : : : : :  : :  : : : : : : : :  : :  : : :  g�:� 
t:�g�: ;;,ro·m'ril��S�V.·B;':li·ei·ai : : : : : : : : : : : : : : : : : : :  ��:l: 
Lathe feed mechanism, engine, II. J.J. Flather, . . .  5H2,966 
tf;�l't���I�:i�r?G����

e
��imings: : : : : : : : : : : : : : : :  g�:� 

tt��t� �?���to�a�
e
��;:��yor·, 'com'pres�!ed' air; I.J: 59'2

,781 
A. Zobe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.151 

Liquids, pasteurizing bottled, P. Van de 'Veste-
laken . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . .  . .  . . . . . . . . . . . .  . . . . .  . 593,140 

Lock. See Perm utation lock. 
tg��i�' �ee�e��l';;bhi ' 'coiiiroiied" 'key: ' W: ' ii: 592,£35 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.06.'> IJoom brake mechanism, J. H. Northrop . . . . . . . . . . 59'3,070 
JJubricator. See Axle lubricator. 
Lubricator, W. Grimes . . . . . . . . . . . .  , . . . . .  " . . . . . . . . . . .  592.909 

�:�s��hig1iI�ir��:�t
UL: E: ir'owiaTld: : : : :  : : : :  : : :  girz:�� 

Mill. See Grinding mill. 
Mirror construction, II. E. Miller . . . . . . . . . . . . . . . . . .  , 592,877 
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Two cylinders in one casting. 
Occupies less space and weighs 
less for it s power than any engIne 
made. Can be used wherever pow
er is required. Either sts
tionaryor marine. No fire. 
No beRt. No smoke. No li
censed engineer required. 

ar Send for catalogue. 

S I NTZ GAS E N G I N E  CO . •  

Grand Rapids, 
Mich., U. S. A. 

rHE OBER LATHES 
For Turning Axe. Adze, Pick, 
Sledge, Hatchet, Hammer, Au
ger, iI'Ue, Knife and Chisel Han
dles, Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
Irregular work. 

PI'" Send jor Circular A. 
The O ber Lathe Co., Chagrin Fan�, 0., U. S. A. 

T H E  " I N D U ST R I A L " 
OXY-HYDROGEN COMPOUND JET. 

��g��:;'ll�t�����c��70�&. �Wi�IJe����:'g� 
fitted to almost any good magic lantern, etc., and wi ll produce a

:.=�t;;!!�J� very powerful and white light. 
Write to Peters, Mantz & Co. (many years with tbe late Chas. 
Beseler), Maker:;!. and Patentees 
of High G,..de " Industrial " . 

�:::-:,
0':tt��

oi�ce::::l�8 lf��: U
)l�1ted 

er.! description u�ed for Lantern Projectlo.J. 
1�:> and 127 "Vorth Street, New York City. 

Musical box winding device, C. A. Roepke, . . " , " 592,832 
MUSical instrument pick, H. Ackermann" . ,  . . . , . .  [)OO,072 
Musical instrument stringing device, E. P. New-
Mu;r:�·iiistriimeiiis: iune siiee't for ·mecha'ri.tcai: 

592,995 

Nad-!ac������i,:e; W: ·F: ·if.utcb.in;;oii. : : : .593:6iil; g�:6M I A ·.TT G-:J3:T 
NecktIe holder, W. J. Herbert . . . . . . . . . . . . . . . . . . . . . .  5WJ,095 II 

G-R.::J:P. 
Needle. E: Caesar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,926 Non-refillIng stopper for vessels, P. Lesch . . . . . . . . . 193,179 1 
Nut lock. O. W. Ceder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5'.)3.081 I ��U���: �Ur.-E.i!;'f��· : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:W : ��gg��: :,a

�
a
�Ii:. ��::��.I.��: : : : : : : : : : : : : : : : : : : : : :  ��:�� 

��!��l't��ffi,�f����: .�: .�:. :'I.���.�� :  : :  : :  : :  : :  : :  : :  : : :  g�:&� 
Packin\\. pump cylinder, C. L. Newcomb . . . . . . . . . . . 593,027 
�:H'o���cga:e· l�l�[g: 'j: v: Ber ' : : : : : : : ' : : : : : : : : : : : ���:� 
�aIntIng, appar8:tus for pneuma�ic, A. Fisher . . . . . 593,013 

aper box machIne, H. Mott . . . . . . . . . . . . . . . . . . . . . . .  593,026 
Paper hOlderl tOilet, J. N. Moehn . . . . . . . . . . . . . . . . . . . 592.811 
Paper. manu acturinlf. N. Bryant . . . . . . . . . . . . . . . . . . . 593.011 
�:¥��l�:����,�: ?\��r:e: : � : : : : : : :  : : : : : : : :  : : : :  : : : : : :  g�:m 
�:�clt°s��\��n�g !p:�!r���: A: 'ii: Giilii: : : : : :  =:�� 
Permutation lock. J. A. Salva . . . . . . . . . . . . . . . . . . . . . .  592.939 ���g%:g���I���L�' ltu;��;������,� : : :  : :  : . : :  : :  : : :  ��:� 
Piano sounding. board support, H. Ziegler . . .  , , . . . .  593.039 
P!ano touch and technic stop, Spoerl & Geisler . . . 500,133 
Pigmen�s, method qf and apparatus for making 

subhmed metallIc, E. O. Bartlett . . . . . . . . . . . . . . . . 592,860 
Pills or �ablet •• device for holding and dipping. 
Pi

}t'S'.:� �:t���: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.839 
Pipe coupling. J. F. Normoyle . . . . . . . . . . . . . . . . . . . . . . . 592.820 
P!pe wrench, J. Beermaker . . . . . . . . . . . . . . . . . . . . . . . . . .  59.'1,008 
P!pe wrench, L. Williams . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  593,149 
PIpes, method of and means for joining soft 
P
I
����\;�e3< �0e;

i
�08eberry .& FickeC::: .

.
. :: . .. .  : ��:m 

�l�����: ���ri�
r
J.I'iJ': 'R�o�·e!·:.��>V

el1::::::::::::::.: g�:� 
Plan�er frame .. corn, E. �. Hayes . . . . . . . . .  , . . . . . . . . . 592,970 
PlastIC materIals, machIne for moulding, J .  Gra-

� ham . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,008 
�l�';Sat�:���nt ��it ·Dai,:bs: : : : : : : : : : : : : : : : : : : : : 

592.7
66 

�tg:,P�h��1?��
e
6���d�·Y: : : : : : : : : : . : : : : : : : : · : : : : :  . 

Plumb bob, A. B. Kilbourne . . . . . . . . . . . . . . . . . . . . . . . . 592.913 
��:�m�!�c �!�!t��s\�be, T. A. Casey . . . . . . . . . : . . . . 5H:!,765 
Pot. See MUCilage pot. 
Power �erived from agitated water, means for 

stormg, A. A. Brown . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  592.762 
Press. See Baling press. GJuing press. Printing 

press. 
Printing and dyeing fabriCS, apparatus for, 1:i' .  

, S"breurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!12.884 
Pr!nt�ng and fo,1ding machine, W. Scott . . . . . . . . . . .. 592,88i 
pn

F
tlng machln� sheet feeding mechanism, G. . 

P 
.. Read. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  593.080 l'!nt!ng press, F. A. Pulhemus. , . . .  , . . . . . . . . .  , . . . . .  593,164 

�:;W���
g
j�:�io�p�r ��f::,��en . . . . . . . . . . . . . . . . . . . . . .  593.1

69 
P
Pulverizer. clod. Adel & Leib . . . . . . . . . . . . . . . . . . . . . . .  593.040 

, and 
jaws 
tool 

n d s  seIs self
O" c,entel·ln". self-tight-

��r!8 ��B! i�htbl�r 
taper shank drills. 

or Send for catalogue. 
C O . ,  C h u rch St . ,  New Britai n ,  C o n n .  

Pbonogra"bst 6ra"bo"bonts. 
ProjtctoscO"tS. KlnttoscO"tSt 

RECORD S, FILMS, ETC. 
or 36 page illustrated catalogue sent free on receipt 

of 2-cent stamp. 
The Ediso n  Phonograph Co. ,42 7 V ine  St . ,C lnc innati ,O .  

50 Y E A R S '  
E X P E R I E N C E  

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY RIG HTS &.C. 

qtif�Iii�
n
:B��l:���if ��:���f6� ���c;!rlb

t
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invention is probably patentable. Communica
tions strictlv confidential. Handbook on Patents 
8
e
p�l:�rs 1!��� ��g���oMu���r
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special notice, without charge, in the Stitntifit Jlmtritan. 
A handsomely illust.rated weekly. Largest cir· 
culation of any scientific journal. Terms. $3 a
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO.36 1 Broadway, New York 
Branch Office. b "25  F St. , Wasbington, D. c .  

uzw rnd mechanism for operating same, C .  P .  
pump� :�cuuiri·o� .. 8iicii·on·, 'A: silieis : : : : :  '. : : :  '. : : : : : : �:m ! ----------------------
��

:::
P
k�� me;�amsm. Lebr & Moore . . . . . . . . . . . . . . . 583.17� I If you wa nt the best CHUCKS,  buy Westcott's 

Ran 50int.PJ. W�'"c;;,;id�: .�:
re

: : : : : : : : : : : : : : : : : : : : : :.: gll5:� I Little Giant Double Grip 
Ra�lway bed, trestle, J. M. Lee . 592 990 :  Chucks, Little Giant · 1  
�a!}way, el�ctric, R. M. Hunter',· .

.
.
.
. ..

. 
: .

. 
::.':::. :::::, : 593:001 Cb�Cks I 

al way raIl. J. P. Richardson . . . . . . . . . . . . . . . . . . . . . .  592.829 e , 
Rapway switch, V. An�erer . .  , . . . . . . . . . .  " . . . . . . . . . .  593.074 Dri l l  
Ra!lway system, electrIC, \Y. Robinson . . . . . . . . . . . .  592,8.11 Cut-
RaIlway system. electriC, H. P. Wellman . . . . . . . . .  593.143 Rallway tie. E. B. Gilpin . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  592.907 I Ra!lway track structure, E. Samuel, . . , . . . . . . . . . . . .  593,166 
Railways, current collector for electric, F. A. ! 

Anderson. . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.1M 
Ratch.et mecbanlsm, Z. T. Furbisb . . . . . . . . . . . . . . . . . . 593.157 
Reammg or cutting tool. A. A. Bartlett . . . . . . . . . . . .  592,979 \ 

«(;ontinued on paqe 318) •••.• -< " . �"-':e�" -V 

PRICE, Complete, $13:>.00. 
Made for Gas or Gasoline. 
M A R I N E  E N G I N ES TO 4 H. P. 16, 18 and 21 foot La unch Out-

fits complete. All sizes 
Stationary to 2:> h. P. 
PI'" Send far Oircular oj size wanted. 

P I E R C E  E N C I N E  C O .  
1 7  N .  1 7th St . ,  Racine , W i s .  

THE MACffiNERY O F  A NAPHTHA 
Launch.-A detailec1 description of the motive power of a Modern Naphtha Launch, with sectional views 
showing all the part8. of the boiler and engine. A most valuable paper. 4 illustrations. Contained In SUPPLE
MENT 1 1 04. Price 10 cents. For sale by Munn & Co. 
and an newsdealers. 

Motor controlled from bow. Valve movement, 12 to 1 
16 to 60 ft. Launcbes. 'i' win Screws a specialty. 1[ 2. 3. 5: 
7, 12, 14 and 20 h. p. No licensed enp-ineer or pi ot requlred. Speed and Safety guaranteed. No dangerous 
-"aphtha or Gasoline used. No disagreeable vibration. 

IlT Send Tern Cents in Stamps jor 1897 Catalogue. 
Madne  Vapor E n g i n e  Co. ,  It . Je rsey Av. , J ersey C ity, N . J .  

N I C K E L  AND 
E lectro- Plat ing  

Apparatus a n d  Materlai. 
THE 

anson & VanW i nkle 
Co . •  

Ne,,' nl'l{. N" .  J .  
136 Liberty St., N .  Y. 
Sf> & 37 S. Canal St.. Cbicago. 

E D C E T O O L S -e" 

�<>:rk._ L:l.k.e 
Perfect sa.tisfaction is experi

enced by those who have used 
our No. 5. 6 or 9 Hand Pipe 
Threading and C u t t  i n II" 
Machines. Portable, crank or ratchet power. Gears housed 
from dust. Chasers set by grad-
l::i�N f\��ntt:�:aln�a!h�re 

r
f� 

motion, opened to permit pipe 
ueing cut, and instantly. closed. 
Will cut any pitcb of tbread. 
Sen� for free catalngue .to The ltierrell ltlannfac
turIng Co .. :>01 C ll rtIss St., Toledo, Ohio. 

PERPETUAL MOTION.-A VALUABLE 
series of papers givinll aU the classic forms of perpetual 
motion 8;pparatus .  The literature on tbis subject is so 
:�rlh�ft�r�s:�:s

o
�lrl ��oi���i!t;n�t�

r
:lri��!��fs�

in
� 

illustrations. �CIENTIFIC AMI!:R1CAN SUPPLEl\lENT 
Nos. 1 1 30. n :H ,  1 1 33. 1 1 3 ;") . 1 1 36. 1 1 :n:  
1 1 38. Price, 10  cents eacb. lo'or sale by Munn & Co. 
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THE INGERSOLL DOLLAR WATGH 
Nowhousebold words. 2,000 000 Sold in 2 Years under an ABSOL ·  

UTE GUARANTEE printed below has 
made them so.. We have demon
strated that a 0000 Watch for a 
Dollar is possible.. Tbe sa.les are 
now over 3,000 �er day. You want one-either for ,Yourself. 
your Boy or your " Bike." 
As good as any Watch made 
for ordinary every-day Use. 

Time. 
as be-

$6O.00 ooe for SHOW, Seotpost. 
pald for ONE DOLLAR. Attacb
ments for Bicycle 25c. extra. 
ROBT. H. INGERSOLL & BRO., 65 
Cortlandt St. Dept. No. 147, N. Y. 
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Carbophene with each 1 charges. lamp. 

<S>.g ""V 
• <1><> � ... 

0+ "v 1 
<I' 

.,," 

I No oil. nO
�
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THE CEO. H. CLOWES MFC CO., I Waterbury, Conn.,  U. S. A. 
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� tR'\O�T DEFIANCE.OH IO. U.S.A. 

MAN U FACTURERS Of SPE.CIAL 
W � O D  WORK I NG MAC H I N E RY 
f O R  H U B .6POK£ ,WHE E L .B£NO·  l N G ,  WAGON , C A RRIAGE. . S H A F T. 

P O L  E. ,  NECK· Y O K E. ,S I NGltT R E E .  HANDL E &  BARREL- HOOP FACTORI E.S. 
LARGEST L INE  IN THE WORLD 

SATISfACTION GUARANT E E D. Sand Belt Machine 

ACETYLENE GAS AND CARBIDE OF CH.lcium.-A l l  about the new i 1 lumimmt, ' i ts qua l i t ies. cheru i.stry. pressure of liquefact ion, ita probable future. exper iments performed wit.h it. A most valuab le seriE's of artiCles, ),Civinfl in complete form the particulars of this �ubject. Apparatus for makinjl the JlRS. Contained 
in SCI ENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
] 00", ] 00". 1 O ] �, 1 0 1 4. ] 011i,  1 0 1 1; .  l O��, 1 03 �) and 1 03�. 'rbe most recellt apparatu8 of s imple and more elaborate type described and illustrated in epecial acetylene Supplement No. ] O�". Price 10 cents each. To be had at this office and from all newsdealers. 

I M PROVED W A S H B U R N E ' S  P AT E N T  
EYE ' G LASS HOLDER A N D  P E N C i l  HOLDER. An Eye Glass Holder that is bandy and reliable. No pins to bend or catcb in 

��olt,!'��f.j,o�:�t?�ra����h� er convenient place. You will know where to find a lead pencil \IV hen you want � it In a hurr;t; If you attach one of these penCil holders to vest pocket. Sample of by 
AMERIC�Ni lR�� cif.:'"· ca\f� 

THE OONOENSING STEAM RAM 
A Wonderful Device for Raising Water 
pJ�eta'I� 3��1'f�1 c%�etli�';."ra!t�Ul� ra�� 
50% I N  F U E L ,  50% I N  T I M E ,  A N D 

50% IN O R I C I N A L  COST. 
Ilr Send for Testimonials. 

THE ERWIN  HYDRA U L I C  MAC H I NERY CO.  
6 8  & 69  Loan  & Trust Bldg • •  M i lwaukee. Wis .  

L I C H T 
for Lantern Projection is tbe Acetylene Gas, wbich can be produced during exhtbit10n, and tbe Ill!ht is perfectly white and Its light power is over 200 candles. Gas generators, jets for any lantern, and calcium carbide for sale by 

QUEEN & CO., Inc., 
1011 Chestnut St .• 

Philadelphia, Pa. 

HALF A CENTURY OF CYCLES. -AN 
1����'i.S:irlin�.stofh�fir�� ';,Y�������� o�r.:;cJ:f. to�g: Rbone-shaker " and its successors. The tricycle. The modern wheel. Cycle building a science. Points of improvement. The pneumatic tire. A band and foot cycle. With 9 ·iIIustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 10l�.  Price 10 cents. To be had at this olHce and from all newsdealers. 

IT COSTS N OT H I N C  TO T R Y !  
All steam users can save time money and troubl e  witb the simplest. safest and most 

���:�:l:'�rn�'i"N!iiZ'Xist-
STEAM TRA P Guaranteed never to wear out. Look at tb e cut and see how it's 

ESTABLISHED 1874. �g�es�v�a!n ��al'��� one year and I'll furni.h the trap free. ar See iIlus. notice Sci. Am. July 13, lBIIT. SOie AmerICan Mfr. 
Wm. S. Haines, S 136 S. 4th St., Phila .. Pa. 

}lmerican thompson Improved Indicator. 

fI 
(Origi nal Thompson I ndicator) .  

�'!!sp��������dai�a.r.��cla'lryb��p'r.:� for high speeds. It has been adopted by the U. S. Government, and has a world-wide repntation. 
Ilr Send for Oatalogue O. 

AMER ICAN STEAM GAUGE CO. ,  
34.  36 & 3 8  Chard o n  Street. . BOSTO N .  M A S S .  

D ROP - FORGING 
S£ND US�L·S""T"O"'FiGUR£ O N .  

OUR WORKI5 [QUAL T O  THE BlS1 OONE. I N  THiS COUNTRY. 
N ONE. B U T  SKiLLFUL HANDS E. MPlOY E. D .  
BAGNALL- LO U D  BLO CK CO. 
�:- 152 C OMME.RC I A L.  ST.  �:-

B O S T O N , M A S S .  

'eitutific �lUttieatl. (NOVEMBER 13 ,  1 897. 
Recorder. See Time recorder. 
l:gJ::�:��'':'r�IU: 6�"Wford: : : : : : :  : : : : : : : : : : : : :  �:lm 
It:r':l�t';jr. S�:e trJ'ri:�t��g�?!�����f�' pressure regulator. Rein hOlderhW. C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,994 Revolvinll' c air, Sberi1fs & Travers . . . . . . . . . . . . . . . . . 593,059 

lt�{:ln:"ct��:t��.llfulse . . . . . . . . . . . . . . . . . . . . . . . . . .  593,068 Rotary cutter. H. A. Hannum . . . . . . . . . . . . . . . . . . . . . .  092,869 Rotary engine, M. H. Beyer. . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  593,018 Rotary motor, V. Karavodln . . . . . . . . . . . . . . . . . . . . . . . .  592,188 Routing machine clamping device. I.. Herrick . . . .  593,011 Sad iron, C. C. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 592,808 Sad iron attachment for pressing seams, M. E .  
san���'i;erinii iiiaciilne; 'LOwry' &; ·Oid'endorj;h·:::.: g�:� Sash fastener. A. W. Pennington . . . . . . . . . . . . . . . . . . . 592,974 Sash holder and fastener, combined, E. E. Mas· ters. . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . . .  . . .  592,873 Saw, gang. P. Pryibll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,936 Sca.Je, wagon, S. A. Miller, . . . . . 0 0 0 0 0 0  • • • • •  0 o .  0 0 0 0' 0 "  59'2,809 Seat. See Beach seat. Separator. See Cream separator. Sewing machine, L. Muther et al . 0 • • • • • •  0 0 0 0 0  • •  0 0  • • •  592,806 Sewing machine for lasting boots or shoes, T. K .  Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,971 

��:}f�r�����ee;,��o�n�,' :.PKl�Val�iiiin;;:::::::.: gl!U� Shafting box. J. D. �attlson . . . . . . . . . . . . . . . . . . . . . . . .  5\YJ,807 Sharpener, disk, P. N. Howe . . . . . . . . . . . . . . . . . . . . . . . . 592.785 Shi� t;:n����� to ��������� .��� • •  ���������I.�!: .�:. 593,IM Shoe pull, E. NoppeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,819 Shutter fa.tener. R. N. Martz . . . . . . . . . . . . . . . . . . . . . . . 592,804 Sifter. ash, A. Flnsel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,887 Signal apparatus, electric, F. W. Cole . . . . . . . . . . . . .  . Signaling apparatus, P. G. Hubert . . . . . . . . . . . . . . . .  . . Skewer ma.chine, W. A. Gowen . . . . . . . . . . . . . . . . . . . .  . Snap hook, W. G. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Soldering compound, W. J. Knox . . . . . . . . . . . . . . . . . . . 5. , H Spool holder. J. G. Bu.fieid . . . . . . . . . . . . . . . . . . . . . . . . . . 592,863 Stable tloor, H. E. Brion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,960 Steam and air brake coupling, automatic, W. J .  
Ste:n':'f,�ii;,r; 'a::if: iiawekott.i : : : : : :  : : : :  : : : :  : : : : : : : :  �:g� ���:::: ���:�alt;r�. fj£!\f&��: : : : :  : : : : : : : : : : : :  : : : :  : : ::. �:�� Stereotype plate finishing machine, curved. C. T. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,813 Stopper. See Bottle stopper. Non.refilling stop· per. Stopper puller, W. T. Wehe . . . . . . . . . . . . . . . . . . . . . . . . .. 592,849 Stove, T. '1'. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.1H Strap. See Car hand strap. Street sweeper. J. H. Barth . . . . . . . . . . . . . . . . . . . . . . . . . .  59,1,075 Street sweeper, P. F. Duross . . . . . . . . . . . . . .  , . . . . . . . . . . 593,086 

��ti'd'���w.eii. y.;'����.���.� �����:::::::::::::::: g[H� Suspender end, C. W. Wolff . . . . . . . . . . . . . . . . . . . . . . . . . .  592.9i8 Suspension device for portable. machines, C. B .  Albree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,0601 Switch. See Railway switch. Sir�. g�8B:�;��,� . ��������.� . �?r. ,  ��.����� .�.�����: 592,958 Table. See Billiard and dining table. Ironing table. Tank heater, G. S. Long. . . . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . 593,005 Telegraph, typewriting, L. H. Hammond . . . . . . . . . .  593,094, Telephonic mes:sages. method of Rnd apparatus for relaying, A. W. Erdman . . . . . . . . . , . . . . . . . . . . . .  592,769 Thill coupling, �'. V. Stevens. Sr . . . . . . . . . . . . . . . . . . .  59.'l.184 �g��s�'t.�Ii�:i;!���aJ����io�.�.;c�:.��:�7hD .. . 8: 592,001 

Geiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,868 Ticket case, N. E. Springsteen . . . . . . . . . . . . . . . . . . . . . . . 593,085 '1'ie. See RaHway tIe. �:::e�tfg���p;�r��'W�8� �B�:�:r�::::::: ::::� g�:� Tongs, gas pipe and rod, A. J. Birtch . . . . . . . . . . . . . . . 593,1)42 Top, spinning, 1. D. &; E. E. L. Boyer . . . . . . . " . . . . . . .  593,Yo'3 Toy catapult, D. S. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592.717 Toy. locomotive, I. D. & E. E. L. Boyer . . . . . . . . . . . . . 598,114 ��::;� ��rIW�'de�·i�.i.�I�:�miii ... ·.·::.·.·:.·.·.·::.·:::.·.: g�:� 
���r.·e�·, �i ���gc car,' E: . c: ' Davis':::::::::::. :::::::: �:� Trolley wire hanger. N. J. St. Hilaire . . . . . . . . . . . . . . .  592,923 Truck. car. B. W. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,843 

����t·. ':.rb�B:����.� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  g�:M2. Tubing and wire covering machine, V. Royle . . . . .  592,938 Typewriter word rel'ister, W, H. Spanier . . . . . . . . . . 593,071 Typewriting machine, C. F. Roggenbauch . . . . . . . . .  59.3,m1 Underwear, J. M. Heyman . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.3.115 Valve, G. W. Fortner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.986 �!:;�: :�:�ncte�k�A�t;8:!� : : : : : : : : : : : : :  : : : : : : : :  Vapor burner, F. P. Glazier . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:gf;lebg:!':�: r·J: t��i�·::.:·::.:·::::::: :::. : ·::::.: 592;� Vehicle for single rail elevated railways, motor, F. B. Behr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,076 Vehicle wheel, F. W. Schroeder . . . . . . . . . . . . . . . . . . . . .  593,128 Velocipede. E. G. J..atta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �,871 Vending machine. C. Spiro . . .  . . . . . .  . . . . . . . . . . . . . . . .  5f13.132 Ventilating cushion for shoes, etc., H. F. Parker .. 592,B2'Z Wagon attachment ... A. Boden et al. . . . . . . . . . . . . . . . .  592,OO! Washing machine, �'. R. C. Pitzler . . . . . . . . . . . . . . . . .  5\13,118 Water closet repair, J. T. Morrison . . . . . . . . . . . . . . . . .  593,023 Water heater and steam gen�rator, combined, C. R. Meres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,915 Water heating device, A. G. Dorsey . . . . . . . . . . . . . . . .  593,047 Water purlfymg apparatus. G. F. Lidy . . . . . . . . . . . . . 5oo,OM Water raising apparatus, P. Lormant . . . . . . . . . . . . . .  592,872 Water wheel, turbine, J. A. Davis . . . . . . . . . . . . . . . . . . 592,984 , Weeds and grass under water. apparatus for cut-ting. J. C. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,985 Welding apparatus. E. Einfeldt . . . . . . . . . . . . . . . . . . . . . 592,768 Wheel. See Harvester wheel . Vehicle wheel Water wheel. Wind wheel. WhilHetree eye, C. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,029 

�i���i�le�y�:lti�htte������: : : : : : : : :  ::: . : : : : : : : : : : �:�A Winding machine, bobbin, J. W. �'oster . . . . . . . . . . .. 592;773 Wire clamp. W. H. Brodie . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,949 Wire colis for fiexlble shafting, machine for making, A. Striemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593.168 Wire fabric machine, A. I .. Kitselman . . . . . . . . . . . . .  592.931 Wire tightener and fence ratchet. Judy & Robe-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,787 Wrench. See Pipe wrench. Yoke. neck. G. A. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . 592.793 

DESIGNS. 

Bicycle saddle. J. A. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.813 Calendar. C. Frenzel . .  . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . .  27,807 Carriage jack, J. B. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,812 Checkrein holder, H. J. Burnworth . . . . . . . . . . . . . . . . . .  21,811 8�N�� i�d �a� 3,��m�f���inZbnrg:::::::::::::::: �:�M Safe, kitchen, J. M. Curtice . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,816 Scoop, cranberry, W. T. Makepeace . . . . . . . . . . . . . . . . .  27,815 Stud, G. H. Phelp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,800 Toy gun .tock. E. R. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,808 

TRADE MARKS. 

Antiseptics, gastro-lntestinaJ, Burrough Brothers Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . 30.787 Bicycles, J. Wanamaker. . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  30,793 Enamel or varnish preparation, Griffiths Brothers 
& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,784 Garments for the neck and chest, Way Manufac-turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,702 Paint, McClintock & Irvine . . . . . . . . . . . . . . . . . . . . . . . . . . 30,785 Powder for the cure of headache. neuralgia, la grippe, colds and for the prevention of pneu· monia and rheumatism, Greene & Ja�ues . . . . . . 30,790 Remedy for catarrh, bay fever, tonsilhtis, sore throat. quinsy and cold In the head, Kahn·MU· ler Drug Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.791 

���:dlo;o��O���sGo� 8o�:�i\Tiilkfaiiiine' '"r'otlet 00,792 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80,788 Shingles, laths, clapboards and other manufac-tured lumber, F. H. Merrifield . . . . . . . . . . . . . . . . . . .  30,195 Skirts or habits, bicycle. H. Luey . . . . . . . . . . . . . . . . . . . .  30,788 Soaps, powders. detergents, glycerin, matches, ta-pers. starch, blue. candles, soda. a.nd disinfect-ants, Lever Brothers . .  . . . . . . . . . . . . . . . . . . . . . .  . . . .  30,786 Specific for dandruff, Farbenfabrlken of Elberfeld Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,789 Tires, pneumatic or .olld rubber. L. C. Chase & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . 00.794 

A pri n tfOd copy of the specification and drawinll of any patent in the foregoing list, or any patent in print Issued since 1863, will be furnished from thIS office for 
�Of C��!Spal�g[dJ'�rr�e!'.':� s;:::I:h� n:r��:,� 'b��r Broadway. New York. Special rates will be given where 
a large number of copies are '-''9sired at one time. 
v:it��r:1�';:na::��nt':e n::����ro:8e ���a��e� �h!h:o��: 
�t�.!!�hJ:.��I��� ��i ':t�1 St,!:p��ir�: 'i::���.f '#l,:ar'i,� 
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The 4 Leading Electric Novelties 

DOLLAR MOTOR. $3 Necktie Light. 
We Undersell All on Everything Electrical. 

Ohio E lectric Works, C leve land,  O.  $ 6  Bicycle Light, $Z.IiO Battery Table Lamp. 
$2 • ." Ii Complete. 

Headquarters for Electric Novelties. 
Agents Wanted. Send for New Catalogue. Jmt Out. 

Good Investment. " E lectro -Magnetic Mach ine 
A Suggestion to Manufacturers. 

BLAKE & JOHNSON. 

Messrs. MUNN & Co. GENTLEMEN : 

MACHINE BUILDERS, 
Waterbury, Conn. 

In reply to your inquiry as regards our subscription for scientific and mechanical papers, for our most progressive workmen, would say that we subscribe for twenty-four (24) copies of tbe .. Scientific American," and ten (10) copies of another mechan ... 1cf� �:Pi�e�::!���h:a�t�!�:!� ������er this a very good investment and, in the case of th� " 8cienliftc American." extendlnJl over a period of more tblln twenty-five (25) years. Yours very truly, 
H. R. STANNARD. Secretary. 

Subscribe for your employes. It will improve 

their minds, assist their labors, and give them val
uable ideas. 

� Special rates to manufacturers who wish to 
supply the journal to their employes. Write for 
particulars and sample copy of paper • 

M U N N  & C O . , P U BLISH ERS. 

OFFICE OF THE SC I E NT IF IC A M ERICA N .  

3 6 1  B ROADWAY .  N EW YORK . 

P E R PETUAL M OT I O N  
A valuable series of papers glvinKall �he classic forms of perpetual motion 8.¥paratus. The lIterature on . thl8 
���j���:�n�� :�rh�t��I:�'e�:. �\i g�o����n�n�:,r�h Inventors. 00 illustrations. SCIENTIFIC AMERICAN SUPPLEMENT Nos. 1 1 30, 1 1 3 1 ,  1 1 33, 1 1 31i, 
1 1 36, 1 137 .... 1 1 38. PrIce. 10 cents eaoh. For saie by Munn & uo. and all newsdealers. Send for new catalogue. 

Own Circulars business cards, dodllers, etc., or let your 
��lh c����eem��tina�3 
print them for you. Splendid educator for youth and great aid to business men. A full line of hand and selfInking printing presses type and all printing supplies. WrIte for catalogue. J. F. W. Dorman Co . •  121 E. �'ayette St., Baltimore • .  

THIS MACH I N E  is intended for medical use at h om  e and as a curative agent for the treatment of nervous. muscular and other ailments it has been USed with very beneflcial results. It gives a di-
���;eh�?\��:rr:t��'� ume but pleasant to take ; no shock nor irritation ; its patent Bwltch adjusts current to tbe weakest child or or strongest man. Val .. 

����i?oa;!sefo'7 �iif5f���t�!��. i�i�t�!cr.ViWe e��� 
place nature's greatest curative agent. ElectriCity, with .. in the reach of tbe poorest sufferer. Price 81 each. By mail 20 cents extra. Robt. H. Inlrersoll & Bro. 
65 Cortlandt Street, New York City, Dept. No. 147. N.D.-This is a combined Dynamo and Motor and the 
:?�l i:c\���!�n\:��i�t����� ���ei�::n�����YO:h��� have It. Will also produce no end of fun • 

T H E  E U R E KA C L I P  The most useful a,rticle ever invented 
���:,h�J)����s�iuA��::��n:��!�S�OI��';: ance Companies and business men gen .. 
��aHlei�����t����tiJ�t����J'gf'ifu �a,:: 
200. To be had of all booksellers • •  tationers and notion dealers, or by matI on receipt of price. Sample card, by mall. free. Manufactured by 

Conso l idated Safety Pin  Com pany, 
Box 91i, Bloomfield, N. J. 

Begt�ters an accurate account of work done on print .. 
bitefr::���8ft�a�a�t\�:�'. ���:l:t If;L�J& �� repeats automatically. Simple. accurafe. durable. Special coullters to order. or Send for circular. 

C. J. ROOT, Bristol, Conn, U. S. A. 

There is Comfort • it . In  
Failure to lnvestlgate the merits and price of 

TH E HARTFO RD 
BERLINER TRANSMITTER PATENTS. before huying a typewriter will occasion regret. 
Sc}E�'¥}F��xtA�����A�

e
'fJ�i��L����'i,.SfW�e lm1: THE HARTFORD TYPEWRITER CO. ,  Hartford , 

Price 10 cents each. For sale by Munn & Co. and ail 
Conn. 

newsdealers. . 

Are you interested In acetylene-
gas. calcium 

carbide.  gas engines. coal. coke, petroleum. 
gas. water. electricity or chemistry .  or en
gineerIng generally ? If you are. send two 
cent postage stamp to PROGRESSIVE AGE. 
280 Broadway. New York. and get list of 
valuable articles prepared by some of the most 
eminent writers of the time on these and many 
other technical sUb.iects . Synopsis accompany 
title. and will enable you to judge character 
of same and whether you wish copy. 

rN!1'liil�[IIUhh1 
GAS ENG I N ES  & VENT I LAT I N G  FAN S  
Tbe best Motor in the world for drivinjl all kinds of light machinery. noiseless, neat, compact ; invaluable for bl owing church organs, running printing presses, 
�g���eii,ll:tc:e¥�i�as���ef���lJc�v���::d ����::e:3:� by water companies everywhere. Address for Circular, 
II ncli: II 8 "" Rler IU o t o r  <": 0  • •  N e w Rl'Ii: .  N • •  r . •  1J .� . .4. .  

EVOLUTION O F  THE AMERICAN LO-comotive.-By Herbert T. Walker. A valuable sertes by a member of the National Railway Museum Commtt .. tee. Tbe locomotive from 1825 to date Is described lind illustrat.ed by careful drawinlls, Ilreat attention bein� given to histOrical accuracy, 21 illustrations. SeIEN .. TIFIC AMERICA" RUPPLEMENTS I l l ·.! ,  1 1 1 3. 1 1 1  " . Price 10 cents each. For sale by Munn & Co. and all newsdealers. 

V8u USE GRINDSTONES P 
If 80, we can SUPPlY you. AlJ SIZe! mounted and u nmounted, always kept tn stock. R�member, we make 8 specialtyof selecting stones for all speCial purposes. IT Ask for catalooue 
The C LEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland. O. 

Eltdrit � COY � making 
D Y N A M O  B U I L D I N C  and E LECTRIC M OTOR CONSTR UCTI O N .  

By Prof. T. O'CONOR SLOANE. 

140 Pages, Very Fully 
lllustrated, Price $ 1 .00. (HIS work treats of the 

making at home of elec· 
trical toys, electrical ap· 

paratus, tDotors, dynamos and 
Instruments in general, and 
is designed to bring within 
the reach of young and old 
the manufacture of genuine 
and useful electrical appli
ances. The work is espeCIally 
designed for amateurs and 
young folks. Thousands of 
our young people are daily 
experimenting, and busily eo
gaged in making electrical 
toys and apparatus of various 
kinds. The present work is 

iust what is wa�ted to giye the much n�ede� infor
mation in a plato, practical manner, WIth Illustra
tions to make easy the carrying out of the work. 

We can also furnish Prof. Sloane'S works on electrlcitr &8 follows : 
Arithmetic of Electricity, 138 palres . . . . .  $1.00 
Electric Toy Makinlr. 140 pages . . . . . . . . . . 1 . 00 
How to Become a Successful Electri-

cian, 1 89 palres . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 1 .00 
Standard Electrical Dictionary, 682 

pages . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  3.00 
Electricity Simplified. 1liS palres . . . . . . . . . 1 .00 

EI�C'1.r'll\B::i°'lTiJsR�'Tl{i:i��I� �p��:r:.�;!i 
reduced price of $�.OO put up In " neat folding box. y��v�a��}�:esbyl,��s�h�v�e: J,8'TIf�:��ation8. 

t::r' Send for special circuiar containing full table of contents of the above books. 
nUNN &. CO., 361 Broadway, New York. 
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$250.00 
GIVEN AWAY ! 

I , itutifit �lUttita ... 
SOME REASONS WHY 

ENGI NEERS READ THE SCIENTIFIC AMERICAN. BECAUSE 
i t  is a weekly chronicle of information of import.nce to engineers-mechanical or other
wise. New inventions in steam machinery and appliances are duly explained and 
recorded in its columns. 

A M t I t t· 0 t t - $250 MANUFACTURERS READ THE SCIENTIFIC AMERICAN. B. ECAUSE OS n eres mg on es h . d ·  h t · h k th · d d h t ey ure mteres!e m !  e mac mery � at ma es elr own goo s an t 08e of theIr com-
Paid for Lists Made by Putti ng petitors and want to keep up with the times in all labor-snving inventions which are 

i n  M issing Letters in Place of 
calculated to increase tbeir facilItIes and reduce their expense,_ 

Dashes - Read Oarefu l ly - No STUDENTS READ THE SCIENTIFIC AMERICAN. BECAUSE 
Ohance About It. it hel ps them in every branch of scientific study and gives them a practical education 

such as no other publication can. 

READ THE SCIENTIFIC AMERICAN. BECAUSE 
It contains the brightest thoughts of the brightest minds i n  this, the brightest country in 
the world, and in other countries as well. 

DRAWING AND DES IG Mechanical & Architectural Drawing; Marine, ..... ;='S'''-_ 
Stationary or Locomotive EngineeringjMiningj 
Prospecting; }(etal Pattern Cutting; Plumbingj 

:��i�r:�l, 3 1  COU RSES :Y��i:f�� 
Engineering; Surveying and Mapping; Book· 
Keeping ,  Shorthand ;  English- Branches ; 
Architeoture; Electricity; Machine Design. 

::!.;;.hO GUARANTEED SUCCESS, 
Fell "oderate, Advance or Installmentl_ 
Oirculllr Free; State subject you wish to dudy. 
IDtenudloDal CorreBpondenee Behool., Box 942, 

M E C H A N I C A L  D R A W I N G  
and Surveying taught by mail. Terms very reasonable. 
Catalogue free. Black Corresp. School, Paterson, N. J. 

EACLE 
READ THE SCIENTIFIC AMERICAN. 

a list of all new lllventions, touching every sphere of life, is published 
its columns and many inventIOns are fully ill ustrated and described therein. 

BECAUSE Graphophone 
weekly in $10 A Perfect 

TalkIng 
Machine. 

Your Prize Will Be Sent Promptly. 
Great care will be exercised in honestly awarding and 

trgr��tl& fg:w:u��'ti �u
e
tyr�e�en 

B��k'Tn!B y��� n:� g! 
sure and give the number au:ainst each word. 

I .  N - W - 0 - K A very large City and State. 

it contains every week matters of interest to everybody everywhere, and gives more 
general information of a scientific nature than any other pu blicution_ 

Subscription price, $ 3 per annum . Trial subscription ,  1 7  weeks, $ 1 .  To fore ign countries, $ 4  a year. 
.\!(if" Specimen Cfypy Sent Free. -a 

MUNN & CO., Publishers, 36J Broadway, �e� �ork Cdty. 

� .... U N I O N  M O D E.L  WORKS MOD£:" L S  , .... C "'T"' " O " U � S F" R � "  
&. c. E.AR5 @ 1 9 3  CLARK C H I(.AG O .  

2 . S - P - R - - R 
3· B - S - B - L -

A Lake partly in the United S P E e  T A C L E S { F. E. BAILEY s�lls 
States. for new optical catalogue. 2'l1 wat=�:�:.��llii��.

te 

A popular sport. 

4- W - L · - N - T - N A noted General. 

5 · A - AS - A A country purchased from Russia. 
6. C 

_ 8 _ A�X\:i��d now in which a state of war 

7· A - A - - N Largest River in tbe World_ 

8. G - A - T A great General. 

9· 0 - I - A - 0 A large Western City_ 

10. 
I I .  

1 2 . 

1 3 · 

1 8. 

20. 

2 1 .  

2 2 . 

B - S - - N S�!iiy
tln ��e

ttill��S�t��!1�vated 

K - 0 - D - K - �����fi�l�o��,:!�een 

S - N - R - N - - S 
W - S - I - - T - N  

o A 
c
!�ft!i'nf1.ty in 

The first President 
Of the U_ 8. 

M - N - - Y S A po.mlar magazine_ 

A L - N -. A A prominent Southern City_ 

R - S -
G - - E 

I A country which comprises about 
- half of Europe. 

_ E A 
bC;�':i;le;�cently conquered 

C S - I N A�:
i��etween Europe and 

- A - 0 - - 0 A;��':,��oap used for 

B - R - N A noted Enlllish Paet_ 

H - R - A - D O¥�e 
°Jii�:d

o§�:�!s?"lleges in 

- A - N - 'I.'be largest state In New England. 

2 3 ·  S - A - N A Country in Southern Europe. 

24· 0 - N - D - GI:;'t\,��a��;:"'rr�� valued 

25 ·  A - 0 - - 0 The most Nortbern Ocean. 

26 .  - I - T - - N - R _ 
A t�e�1l;' ����� we fre-

2 7 ·  W - Y - - R A Spanish General_ 

2 8. c .  L - M .. - S Ao��� �g :��� Amvica 

2 9 ·  G - E N - A - D T�
,;.

cg�d:6
! ��
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F" I L M S  &. M A C H I N E S F O R  A N I """"' A T E D  P H O T O G R A P H S  
I'" L V'V' I L L A R D  1 3 6  L E X I N G T O N A V E  B R O O K L " N  N Y  

ULHf1 lltLANTERNS WANTED C:DEIg�A��'f = HAR BACH & CO.809 Fllbert St.Phi la,Pa. 

ELECTRICAL Bicycl?, and Photo. Novelties, 
lowpnces, lOOpagecat. FREE 
.. .. II. CO • •  lI COrtlaDdtSt:,Ji.Y, 

I��i� !T Y PE W H EELS.  MODELS LEXPER1MENTAL W06K�8;MALLMACHI"ERY �� 8r. ETC. NEW 10 &TENCIL wdRKI 100 NAS5AU BT N,Y. 

Experimental & Mode l  Work 
0iJrB. am.it adIIJic6 /'I'ee. Gardam & Son, 45-51 Rose St.,N. Y. 

ciI�ru���§s, �i��Egp. 
, - ments for Bands and Drum CorpSe Low-
,w! est prices ever quoted. Fine cat.alog , 400 

Il1ustrations,mailedfree ; it gives B.md 
Music & Instructions for Amateur Bands. 
LYON & HEALY. 33-35 Adams lit" Ch;cago. 

VOLNEY W. MASON & C O . ,  

Friction Pu l l eys, O lutches & Elevators 
P R O V I D E N C E  R. I. 

W O O D E N  T A N KS. 
For Railroads. Mins and Manu.factories. 

Builders of Steel Towers and Tanks. 

WATCH AND CHAIN FOR ONE DAY'S WORK. 
w e  kB!:a,� 

Boys and Girls can get a Nickel-Plated 
Watch, also a Chain and Charm for selling 
��3z.:u�

c
�'fi���:Slsu1�

e 
::l�r�e:�iY�'h� 

we wiil forward the Bluine, post-paid. and 
a large Premium List. No money required. BLUINE CO., Box 106 Concord Junction, M.ass. 

Agents and Dealers Wanted in All localities. 
HAWT HO R N E  &, S H E B L E ,  

606 Chestnut Street, Philadelphi a, Pa. 
GENERAL SALES AGENTS. 

SO S I M P L E  A. C H I L D  C A N  U S E  T H E M  

S U N A R T  
MAGAZINE CAMERA, 

Folding Cameras, 
All size.!', ranging In price from 
$5 to $lw_ Sunart Junior, � x � picture. $5. 

fir Send 2 cent stamp for 
Illustrated Catalogue. 

S U NART PHOTO C O .  
ROCH ESTER, N ,  Y. 

NO  M ORE "  PO I SON  I N THE B OWL" 
No  excuse for smoking foul pipes, 

The " Mallinckrodt " Patent NicotIne Absorb· 
ent and Ventilated Tobacco Pipe t: will render smoking a 

� ;;;;;;;;::::0 healthy enjoyment" Try .. - it and you will become I� $= '*1i$i1$!!Q convinced. See notice, 
SCI_ AM_ of Augusf. 7, '97. 
Manufactured only by 

The Harvey & Wl!,lts Co., Station E,  Phi ladelphia ,  Pa . 
and  N o .  2 7 5  Canal Street, New York. iIT l!tusDrated Circulars •• S. A." mailed on application. 

Preserve Your Papers. 
--�--

Subscribers to the SCIENTIFIC AMERICAN and SCIEN
TIF IC AMERICAN SUPPLEMENT. who wish to preserve 
their papers for binding,-may obtain the Koch Patent 
File at the office of tbis paper. Heavy board Sides, in
scription U Scientific American " and II ScientiHo Ameri
can Supplement " In gilt. Price $1.50, by mail, or $1.25 
at tbis office. Address · 

M U N N  &, CO. , 36 1 BROADWAY, N EW YORK 
Headquarters for 

D U M P I N C  
HORSE CARTS . 

Wide and narrow tires. 
Low rates of freigbt from 
our works-'l'atamy, Pa.
to aU paints. 

HOBSON & CO. 
No. 4 Stone St., New York. 

THE U .  S .  GOVERNMENT 
buys only tbe best. When In the market for mercband
ise It obtains samples and submits them to rigid expert 
examination before placing its order. Since 1890 the 
Government has purchased MASON & HAMLIN 

O R C A N S and P I A N OS 
exclUSIvely for the equipment of Its Indian schools as 
well as for the ships of the .. White Squadron." Wise 
men profit by the experience of others. The experience 
of the Government experts is available for every one. 

MASO N &, HAMLI N CO. ,  
Boston, New York, Chicago and St. Lonls, 
T f S H O RT H A N D  

TY P E W R I T E R  
La. Red Cypress Wood 'I'anks a speCialty. 

30•  M c S - 0 - - I A long River in the U. S. 
W. E. CALDWELL CO .. 

217 E_ Main 8treet. Louisville. Ky. 

A 
N LAU C H ,  Il 

Is superseding stenography
One stroke !rtntB an r��ir'fu :�f i s itt. 11� 

When you se�d your list mention how you desire us 
to send the prIze money, and we will send it any way 
you desire. The Kimberly Gem is a perfect imitation 
of a real diamond of about lXi carat., and cannot be dis
tinguished from the genuine diamond except by test. 
It serves in every respect the purxoses of the PU REST �g�lJt.'i-YJ6ir�-i��ri�I���I g��-�I�te� ��:tn�T?; 
WA RRANTED to wear forever. It makes. a Most De
sirable Gift to a friend shf)uld you not want it. yourse1f. 

We have only a limited supply of these gems, and if :e
e�g�TI e;::JI��e� $'2.�5fls��J�� tt:�::;l�i���';thi�t 

�� ,.�1���ct1�rie 
t�
h
;t����t�

f
rL:f�?rh�r $��.���1:!�nt in 

This is a han::Js')me otter, and made by a responsible 
publishing house and we refer you to any mercantile 
agency or bank in Augusta, Me. Should you be dis-
�tnO���edJgth��� r;a�oge

wla��:�l tr�:f�\�.
ref��d 

n�: 
have an opportunity to exchange a slight amount of ��O��t]�. 

fOw�e�a��l�o�:Jtri��'u�i\�:[ i��r��l� ���;, 
which will be for a three-month subscription to our 

THE TORPEDO BOAT TURBINIA.-
This article d,escribes the construction of the T\trbinia, 
wbich made such a phenomenal speed. Detai led draw
ings showing arrangement of machinery. SCIENTIFIC 
AMERICAN SUPPLEMENT 1 1  � t .  Price 1U cents. For 
sale by Munn & Co. and all newsdealers. 

B O O K S  WORTH H AV I N C .  
Best Books on all .ubjects of 
NATURAL HISTOR Y. 

THE NATURAL H ISTORY BOOK STO R E ,  
BRADLEE W H I D D E N ,  PUBLISH E R ,  

Send j O'l'  Catal_ 28 Arch St .. Boston. Mass. 

bandsome fami l v  magazine-THE AMERICAN WOo � 
MAN. To avoid loss in sending Silver, wrap it well in 
paper before closing. Address - . '  
THE A M E R I CAN WOMAN PUBLI S H I N G  CO . ,  I - -

, r 

Dept. No. 520,  No. 1 1 9 Nassau Street, • 

N EW YOR K CITY , N .  Y . , . � L ' ;  

C O py L E T T E R S 
fifteen a minute, all iellible, use my im
proved automatic copying machine. lJr SMUt jor i!tustrated ciJrcular_ 

J () H� H .  A N IJ ERSCl N ,  
9 1 0  Monadnock, C H ICAGO. 

8end 10 Cent8 fot' the 

D O N K E Y  
P U Z Z L E  

iIT Send jO'l' I!tUB. Catal<J!J''"_ 
C HA F F E E  & S E LC H OW , 

Mannfacturers of GAMES, TOYS, NOVELTIES, etc-
41>1-41>1> W. 1�l>th St., New York City. 

Violinists ro�nd Our 
Book of OLD VIOLINS (FREE.) 

It contains bistorical sketches 
of the old masters of Cremona 

���hBI:��!r�m,ml��is.I�I��t�a���! 
crlptlve list of old violins possess-����he..J5u::g �.'fl)r A �':,�in"a�s��r� 
tificate of Genuineness with each 
violin. Several Violins sent on 
selection when desired. 

LYON a. H EALY, Adams .. Wabash Sts., Chicago. 

r stud , no mistakes, 
�"3e���'iri . 1', New York 

ELECTRO MOTOR, SIMPLE, HOW TO 
make_-By G. M. Hopkins_ Description of a small elec
tro motor devised and constructed with 8 view to as�ist.. 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would ha-ve sufficient power to operate a foot ���hWft�nlt l������� r�ggi�\��d� °SC�����F�a�E�:: 
!CAN SUPPLEMENT, No. 6 4 1 . Price 10 cents. '1'0 be 
had at this office and from all newsdp.alers. 

O N  A S T I L L  H U N T .  
Tbe up-to-date sportsman needs for 

��c;�t� fd�
s
�I����I��s1.�e�r

o
t
ec

-
Tanned horsehide uppers gray color, 
soft as a glo1"e� tough as steel. cannot 
harden. Wide double sales, rubber ce
mented to�ether, Practically water
proof, fleXIble, easy. The most ser
viceable shoe for surveyors and en
gineers. 1ll1J.s. circulars free. 

Ma:'f:ci!�:t\-�l 
S:J:'iSth 

Street, Philadelphia. 
�PORTING SHOES OF ALL KINDS. 
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�iltJertisement$. 
ORDINARY RATES. 

Inside Page, each insertion, - ,. � cents a line 
Back PaKe, each insertion. - - $1.00 a line 

'Ur"Fo'r some classes oj Adt'ertisements. Special and 
H1{Jher 'rates are 'requ..ired. 

rrhe above are cbarl?es per agate line-about ei�bt 
words per line. 'L'his nOllce sbows.the wldtb of the hne, 
a'1d js set in agate type. Engravlngs may head adver
tisements at the sam� rate per agate line, by measure
ilIent. as the letter press. Advertisements must be 
received at Puolication Office as early as Thursday 
morning to appear in the following week's h:8ue. 

I 
8 9 8 

FITTED WITH 

Jlutomatic floasttr and Brakt. 

Wheel Because 

Always Your feet 

Under fue always 

Perfect On the 

Control Pedals. 

The Coaster con�ists of automatic clutch in the 
f�:

r 
ilf�O��3!.i:�t?I�. 

is
'l�:!O:����e

o
�;:�s 

b
�n 

h
�fth 

the chain and sprockets statIonary and your feet 
on the pedals. 

The Brake applied by back pressure on the ped
als. which throws a spoon on tire of rear wheel. Re
leased by forward movement of pedals. 

Tour ing  Made Easy. Street R id ing  Made Safe . 
r:r Send jor Circular describing in detait. 

E C L I P S E  B I C YC L E  C O .  
B o x  X, E L M I RA, N .  Y . ,  U .  S .  A .  

MICROSCOPES 
for College, Professional and all 

kind, of Indnstrial uses 

M I C R O T O M E S  
and all kinds of Laboratory apparatus 

BAUSCH & L O M B  OPTICAL CO. ,  
5 1 5� N .  St .  Pau l St . ,  Rochester,  N .Y .  

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By G. M. Hammond. M.D. A val
uable and interesting paper in which the subject Is ex-
'rt�

s
���

e
�� :6:

a
;:g,:b��e

t
r��!sOf�

o
ii��Ft::

a
�
d
¥����� li �:i�����Y g���������

e
�0.cfo�i�

ed
�:1!eCI1��

T
eIJl� 

To be had at this office and from all newsdealers. 

THE 

Motor of 19th Century U ' a ANY PLACE SO BY A N Y O N E  U FOR ANY WORK 
No (4'ire ! No Boi ler ! 

- . , =-:S  No Ga3���h�� ��g
i
Di�

r
�r !  ECONOMY,  RELIABILITY, Cost of uperation about 1 (fent 

S I M PI..I CITY ,  SAFETY. an hour to each indicated H. P. 
r:r Oatawgue. Testimonials, etc., fry addressing 

CHARTER GAS E N G I N E  CO . .  Box 1 48 ,  STE R L I N G ,  I LL . 

SMITH & 
WESSON 
REVOLVERS. 
Good nerves and a 
good revolver make a good shot. 

~ 
have the Revolver. 

IT l)escriptive Catalogue. 

. • 1 4  St���Jg� S� �P��9��d� '
Mass 

Woodworkers' 
Tools.--- • 

We now have ready for 
distribution our new Catalogue of 

Woodworkers' Tools. 
rt'his is as complete in its way a-s our Meta1workers' 

Catalogue " A BOOK OF TOOLS," contains 400 
pages. over 1800 illustrations of Tools and Machinery 
for Woodworker8. sent, postpaid, on receipt of 25 cents. 
( Your money back if yon are not satisfied.) 

The Chas. A. Stre l inger Co. 
Address Box 1 2J.i!. D E T ROIT, M I C H .  

X Rav (Ub¢s 
WITH AUTOMAT I C  ADJ USTABLE 

VAC U U M  ATTAC H M E NT.  
Impossible to ru n  too high in vacuum 

Life prolonged indeflnitely .  

Roentgen Ray Apparatus :  
Coils (Induction and Hil!h Fre
quency), Flnoroscopes, lUo
tor-Generators, etc. 

M I N I AT U R E  
I N CA N D E SC E N T  LA M PS ,  

Candelabra, Series, Decorative, Battery 
EDISON DECORATIVE & M I NIATURE LAM P  DEPT. 

(GeJ.eral ElectriC Co.) H Rl')Oisou, N .  J .  

J c itu tif i c  !tutrinUl. 
Going to Build ? 

Use the be8t Hardware. which costs so little 
more than the poor stuff so often used. U Sar
gent' s Book of Desia-us " will help you and 
will cost you nothinJZ. 11' you are gOing to .build, 
send for it to iSargent & Co" 37 Chambers ,treet . 
New YOl'k. 

Eastman's No. 2 Eureka Camera 
is a simple instrument for use with 
glass plates. Makes pictures 3,v, x 3 ,v,  
inches, a n d  h a s  space in back for 
three double plate holders. Safety 
shutter. Fine achromatic lens. 

Prl('e t\·o� 2 Eurelm C:lmera, with (lne double plate 
holder, • - $4.00 

" Extra Double Plate Holders, eneh, .75  
" Enstw8n's Extra Rapid Dry Plates, 3 %  x 3 %, per dozo, 035 

For sale by a l l  dealers. Booklet of Eurekas and 
Bt'cyde Kodaks free at ag-ellcies or by ma#. 

EASTMAN KODAK CO. 
Rochester, N. Y. 

PRIMITIVE TRANSPORTATION. -BY 
Prof. otis T. Mason. An elaborate study of the methods 
of transportation among primitive and savage peoples. 
A very entenainin.ll article. 18 illustrations. SCIES
TIFIC A.IUERICAN SUPPLEMENT, �o. 1 1 3S. price 10 
cents. For sale by Munn & Co. and ali n�wsdealers. 

I M P E R I A L  BAll B EARIN G AXLE 
'97 

PATTER N .  

the LeadinK Carriage Builders. 
To R I DE EASY,  C ET R U BBER T I R E S .  

The Kelley. Maus & Co. Tire is the best on the market. r:r Write jor Descriptive Cata!oQue. 
KELLEY,  MAUS & C O . ,  I m perial  Bal l Bear ing  Axle and ; 
Vehicle R u bber T i re Dept. ,  4 3 9  Wabash Av. ,  Ch icago .  

TO 
PROPIlRTY 

AND 
LOSS·OP·W5 , AND 

INJURY" TO·PIlRSONS 

IT "ntri l'I .. t !II I Refriger�ti ng and .Ice J:I" t''' .. Mak I n g  Mach i nes.  

2��lJPf�;���lf���, ���
c
�
a
J!rpr:d 

to small space. 'l'he most compact 
machine ever built. No Piston 
Rods. No Fly Wheel. Entire 
plant self contained. Construction 
SImplicity itself. Low first cost. 
��:ra�f:���

in
!nq'iii¥i��

s
�OIi�����

ce 

H Y G I E N I C  R E F R I G ERAT I O N  C O . ,  

n
6 

L 
i �&nre��;,' :id�:: ���ton, Mass , 

S I G N  A L I N G  THROUGH S P A C E  
without wires.-An article br W. Preece, d.eBcribin� the 
new Marconi system of telegraphing wIthout WIres. 
6 i l l ustrations. SCIENTIFIC AMERICAN SUPPLEMENT 
1 1 2'1. Price 10 cents. For eale by Munn & CO. and all 
newsdealers. 

WATER M OTOR and DYNAMO 
Compl ete, as shuwn, pl'lce. $8.00. 

N o  D I RT. 

Weight. packed in box. 16 
h>.. Will charge storage 

Will li�ht �mal1 incande�
for general experimenting 

of other novelties. 
., S ixth st, C i ncin nat i .  O .  

N o  S M O K E ,  N o  N OISE. 

Good Shoes ar(' the r('sulfof good judSm('nf and EX?E.RIEN(� .  Our 
.s h O('5 r('v('al orl9mill ntceiY. mad(' 
poss ib l('  only by an EXPERIENCE 
of many years . 
Th .. W LDOUGLAS SHOES an' spt'ak
ing for th('ms(llves (>v('ry day on 
the f(lft of oVt'r o.MILUON PfOPLE. 

W. l.DO  SHOES 

IF ORDIRED 8YI1AIl S TATE SI?E AND WIOTHAHO SEND 
2.S CENr.s EXTRII, POR CARRIACE TO WL'f)O{/CLA '" 

sROC'J(rON. I'IASS. - ('ATAlOCUt I"REE. 

At I P · Bicvcles, Watches ' Guns, Buggies H :lrDeS8, 

rIC H SewlDg :\Iachint's ()rga.:l8 Pianos Ssfe�,Tooll 

4 Sca.les of �ll varieties �nd l OO{ l other nrtlc les 
Lhts free. CUICAGOSCALE ( 0 . ChlC:tgO 1 1 \ .  

It has Simplified Photography. 
lliade to open in broad daylight for 

10adinK and adjnstment. 

tbt JI"lak� eamtra 
Complete with 12 light-tillht metal $ 1 2  g�

a
��ehU��r!a' s¥��E:��r 

to
. 
a�yo p�r� 

Takes 1� PictUres on, dry plates at one loading'. 
Standalod Size 4, x a inches. " No Extras." 

GET YOUR PLA'l'ES ANYWHERE. 
Ask your photo stock dealer to get you an "Adlake" 
for inspection. Our . . ..:1dlake C£l.'Hlera Book " tells all 
about it. .b'ree for tbe asking. Sample mounted 
photogrnph 5 cents in stamps. 
The Adams & West lake Co" 108 Ontario St. , Ch icag o 

N o  L I C E N S E .  ABSOLUTELY S A F E .  

P�nnsyluania Iron Works £ompany 
B U I L D E R S  OF TH E 

" G L O B E "  GAS ___ __ 
• • . A N D ·  . •  

GASOLI N E  E N G I N ES 
F O R  STATI O NARY A N D  

f NoVEMBER 13 ,  1 897 .  

(b¢ rifty DOllar 
• ,Cribun� 

The Best Wheel for the 
Price in the W orId. 

Do not think of buying 
until you have seen it. 

tb� famous Blut Stnak. 
iast¢r tban €o¢r. 

Write for Advance Sheets. 181J8 Prices Ready. 
I:l!"" Sewre the Agency if Possible. 

tbt Black mfg. flO., Erit, Pa. 
' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . ( �  

WORK for men with little capital and 
great energy. How to give Stere
opticon and IlIa ic IJRntern 
exhibitions-list ofVieW8" etc., 

THAT PAYS in 250 page catalog, sent free. 
llcALLIST J;:R, IIf,. Opti"a., 411 Na ••  au St.,  N. Y. 

Buy Telephones 
THAT ARE G O O D-·NOT " C H EAP T H I N G S . "  

rL'he difference in  cost is. little. W e  guaran.tee 
our apparatus and guarantee our eustomers 

against loss by patent suits. OU!' guaran
tpe and instruments are b o t h  good. 

WESTERN T E L E P H O N E  CONSTRUCTION CO. 
2 5 0·2 5 4  South C l i nton  St . •  Ch icago .  

Largest· Jlan .. 1lfacitvrers of Telephones 
e.l'ci'usi'l'('IU in t1w Uniterl States. 

J ESSO P'S S T E E LTHB\�\RY 
F O R  TOO L S. S AW S  E TC ,  

W �  J E S SOP '" S O N S  1.: 2  9 1  JOHN 5 T.  N E W  YORK 

Are You looking fo r Someth ing for a 
P R E S E N T  

FOR YOUR 

FAT H E R  O R  S O N ,  

E M P LOY E R  O R  E M P L O Y E, 

T E A C H E R  O R  P U P I L, 

L I B R A R Y O R  R EA D I N G  R O O M ? 

H E R E  I T  I S ! 
Experimental Science 

B y  GEO. M .  HOPKINS. 

1 7th Edition Revised and Enlarged, 
840 pages. 782 

fine cuts , substan

tially and beauti

I fully bound. Price 

I in cloth , by Illail, 
* 4 .  H a l f  mo

rocco. * .") .  
T h i s  splendid 

work gives young 

and old something 

worthy of thought 

It has influenced 

thousands of m en 

in the choice of 

a career. It will give anyone, young or 

old, information that will enn blc him to 
comprehend tbe great improvements of 

the day. It fUl'llishes suggestions for 
hours of instructive recreation. 

Send for large i l l ustrated circular 
and complete table of contents. 

MUNN & CO . ,  Publishers,  
Office of the • • • 

SCIENTIFIC A MERICAN, 
BROADWAY, NEW YORK, 

Launch with S H. P. 1897 Model , I  Globe , !  Gas F.nlline, property 
of Mr. Frederick C. BeaCh, Stratford, Conn. nr Oata!ogue8 and�:ic�!�nEap�l�c�t�:�E PRINTING INKS 
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