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THE BATTLESHIP OF THE FUTURE. 
A com parat ive study of the designs of the  new bat· 

tleships which figllre in the naval program mes for the 
year 1900 shows th at n aval constructors, both in our 
own and foreign navies, al·e rapidly tending toward 'a 
com mon type, w h ich, without exaggeration, may be 
defined as a complete reversal of the ideas of battleshi p  
design and construction that have been prevalent 
d u ring the last ten or fifteen years. I n  the last of the 
e ighties and in  the early nineties of the centnry, the 
typical battlesh i p  was essential ly  of what we  may cal l 
the  bu l l dog type, compared with which the battlesh ip  
of the  opening years of  the  twentieth century will be 
a greyhound in speed and activity, while still retai ning 
not a l ittle of the bul ldog's fighting power. 

The bulldog type, for want of a better expression, is 
('haracterized by a h u l l  of bulky model, short and 
broad: a slow speed of say from 14 to 16 knots ; 
armor of excessi ve thickn es8, ranging from 217\1 inches 
i n  the French" Baud i n" and the Ital ian" Dtii l io," and 
24 inches in the British .. Inflexible," to 18 inches 
in our own ., Indiana" and" Oregon ;" and an offen
sive battery of a few heavy, u n wieldly  and slo w-firing 
gum, which weighed as much as 1107\1 tons apiece in the 
British" Benbow" and the Ital ian , .  Duilio" type. 

During the past fifteen years there h ave been three 
important developments in naval material'which have 
served com pletely to revolutionize battleship construc· 
tion. The first of these is the ad vance that has been 
made in the methods  of armor-pl ate construction, by 
wh ich increased resis t ing power has  been obtained 
with a great red uction in weight. The next is the im· 
provement in the manufacture of guns and explosives, 
which has been so great as to enable us to secure equal 
penetration with a gun weighing only half as much as 
those of the earlier type. The third development has· 
been in the design and materials of boilers and en
gines, the improvements in which have enabled us to 
secure a great red uction in engine and boi ler room' 
weight8, and, at the same time, obtain an increase or" 
froill 40 to 50 per cent in the speed of the ship .  

A mere recital of t h e  leading particulars of the nota· 
ble battlesh ips of the British navy of the past two de
cades tells the story of thit! development. The "In· 
flexi ble" of the year lA81 was clothed with 24 in ches of 
armor, carri ed fou r  16·i nch muzzle·loading 80·ton guris, 
and attained a speed of 12·8 knots with 6, 500 horse 
power. The" Camperdown," of 1889, carried 18 inch es 
of armor, mounted four 67·ton guns in her main bat
tery, and attained a speed of 16 to 17  knots with a 
horse power of 11,500. THe " Majestic," designed i n  
1892, carried 9 inches o f  armor o n  h er side, was armed 
with four  12·inch 50·t on guns in her main battery, and 
attained a speed of over 18 knots with about 13,000 in· 
dicated horse power. The" Ocean, "  completed i n  the 
present year, h as 6 inches of armor on her belt, carries 
a main batte,·y of four 50·ton guns, and has attained a 
speed of 187\1 knots with about 14,000 indicated horse 
power. In the above statement no mention h as been 
mad e of the fact that with the decrease in  the weight 
of the main battery there has been a notable increase 
in the  secondary battery of rapid· firing guns, the 
. .  Ocean " carrying twelve 6·inch guns of this ty pe, 'in 
addition to pighteen smaller quick-firing guns. In the 
new battleshi ps of the" D uncan" class, now building 
for the same navy, the side armor is only 7 inches in 
thickness ; the battery is the same as that of the 
.. Ocean, "  and the speed has been raised to 19 knots an 
hour with an indicated horse power under natural 
draught of 18,000. 

With this last-named Vessel it is interesting to com
pare our latest battleEhips of the .. Georgia " class, 
which carry 11 inches of armor on the sides and are 
arllled with four 52·ton guns in the main battery, 
eight 18·ton guns in the intermedi ate battery, and 
twelve 6-inch rapid-firing guns in the secondary bat
tery, while a speed of 19 knots is to be obtained with 
19.000 i ndicated horse power. 

Other ships than those�mentioned above show that 
the tendency to decrease the weigh t  of the main bat
tery is very markerl, the two British battleships of the 
.. Barfleur" type carrying a mai n battery of to·inch 36-
ton �uns, and the la.test battleships of the � German 
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navy relying upon 97\1 inch 27-ton guns for their main 
armament. 

The designs for the new battleships to be laid down 
this year are of particular interest because they doubt· 
less are intended to embody many of the lessons wh ich 
were taught by the naval engagements of the Spanish
American war. We have pointed out on various occa
sions, when di8cussing the results of the Santiago en
gagement, that the heavy 12 and 13·i n ch guns contri
buted very little to the destruction of the Spanish fleet, 
the n u mbf'r of h its secured bei ng less in proportion to 
the number of guns engaged than th08f' credited to 
any other weapon f'ngaged .  . J ndeed, i f  one is governed 
solely by the actual effects produced on the Spanish 
ships, one is  d ri ven to the conclusion that the best 
armament for a battleship is that which wlil pour into 
the enemy a storm of smaller armor-piercing shells, 
rather than one wh ich will depend u pon the great 
damage wrough t by the less frequent but individually 
more effective shots from the heavier guns. 

In view of the fal't t h at the latest battleship designs 
are provided with armor of from 6 to 9 i nches in  thick
ness, and that to secure destructive effects it is sufficient 
that a shell shal l m erely pen etrate the enemy's armor, 
it begins to look as though the 12·inch 50·ton slow-fir
ing gun is at once too powerful and too slow for the 
work w hich i t  will  be cal led upon to do. It becomes a 
question whether the de8tructive effect of a given num
ber of 12 inch shells would not be exceeded by fou r  
ti llles the number of 8-inch shells, any one of which 
woulrl be capable of pf'netratin g the armor of the latest 
type of battlf'ship. It is evidently these considerations 
which have led to the design of the new battleships for 
the Ital ian navy, w h ich , on a d isplacement of 8,000 
tons, and with armor of a maximum thiclmess of 6 
inchf's, are to carry no gun Ilf'avier than the 8-inch ; 
the m ai n  battery consisting of twelve of these very 
effective weapons carried in pairs in six separate tur
rets, disposed on the same plan as that, adopted in our 
own batt les h i p  .. Iowa." The secondary battery con
sists of twelve 3·inch rapid-fire weapon s. T h ese 8·inch 
guns are to be of extremely h igh velocity, and their 
rapid·fire mechanislll wi l l  e nable them to fire at the 
theoretical rate of five shots per m i n ute. Another re
markable feature in these ships is that they are built 
with very fine l ines, and sufficient engine power to 
drive them 23 knots an h onr. Possessing such great 
speed and maneuvering abil i ty, a vessel of this  type 
could steam swiftly within a range at which the 
enemy's armor would be penetrable by her 8-i nch 
gun8, wh ere she would be able t o  concentrate no less 
than eight of these weapons, and pour in a ·storm of 
armor-piercing project i les which might wel l demoralize 
the crew and wreck the gun positions of the enemy be· 
fore his llPavy armor· piercing  guns cou l d  get in a dis
'1I!bling shot, It m u st be' remembered ,' m'oreover, that 
two of -thlis€>. 8,OOO-ton vessels could  probably be can· 
structed for but little more than the cost of one of the 
15,OOO.ton battlesh i ps of the kind that our own and the 
British governrri�mt8' ar.e"e

·o w  COniSfructing. It is prob
abl� that the predominart.'t type� �f tne next decade will 
approximate more to .the latest Italian battleships' 
than it will to any existin g  type to·day. 

ELECTRIC FURNACE LITIGATION-AN IMPORTANT 
PAXENT, DECISION. 

On June 9, 1885, two patents were granted to E. H. 
and A. H. Co wles for electric smelting furnaces, which 
em bodied the first noteworthy improvements in the 
f'lectric red uction of m etals from their  ores that had 
been m ade since the day when Sir H u mphrey Davy suc
ceeded in producing potass ium and sod i u m  by the elec· 'tr ic current. Before the invention of the' Cowles 
brothers, electric furnaces consisted e ither of two car
bon terminals" between which the substance to be 
heated was placed; ·or of an incandescent rod o'f h ighly 
resistant material, such as carbon, which acted as a 
heating·core. Although the heat obtained by these 

, methods was more intense' than .any which h ad been 
previously produced, it was not intense enough for 
the purposes of t h e  electrochemist. The Cowles 
brothers discovered that by mixing gran u l ated carbon 
with the ore to be treated, the teillperature was very 
considerably raised, that the current was uni formly 
distributed throughout the niixture' and was not 
confined to a central point, and that more metal 
was red uced, si nce the carbon was consumed in the 
oxygen of the ore. 

The possibi l ities of the electric refinement of ores 
('reated by this d iscovery seemed almost boundless. 
Experiments were made with numerous metall ic ores. 
Final ly, the Cowles endeavored to produce rock crystals 
bv fusing sand in  the intense heat of their furnace. 
Grains of carbon were arranged in a core about wh ich 
common sand was heaped. When the furnace was 
opened. beautiful, . clear crystals were found. w h ich 
Alfred Cowles thought were pure silicon red uced from 
the silicon oxide of the sand. 'rh e  crystals were exh ib
i ted as curiosities (for never before h ad si l icon been reo 
duced from its compounds), and were finally deposited 
in a metallurgical mnseuui and forgotten. The'Cowles 
brothers abandoned further f'xperiment and began the 
electrical reduction of aluminium. 
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In the meantime another investigator, Mr. E. G. 

Acheson, had been experimenting with the electrical 
furnace, and, for five years before the Cowles patent 
was issued, had been endeavorin g  to produce artifiCIal 
d iamonds and abrading substances. In one of his  ex
periments he m ixed coke with clay and obtained 
greenish· purple crystals harder than diamonds, which 
crystals he regarded as compounds of al uminium and 
carbon, and Ilamed "carborundum." Accurate an
alysis showed that the crystals were really si l icon 
carbide. 

A company was started and a plant erected for the 
p urpose of making carborun dum. The process of 
man ufacture was i mproved. The coke and clay were 
no longer indiscri minately m ixed ; but a core of coke
kernels was employed, together with a powdered 
charge, ('ontaining the si l icon in the form of sand and 
a proportion of granUlated coke, salt, and sawdust. 

The crystals of carborundum wh ich were exhibited 
at C h icago in  1893 were recognized by Alfred Cowles as 
identical with those wh ich he had regarded as pure 
s i l icon. An infringement suit was immediately begun ; 
and for six years the courts were engaged in deciding 
who was the inventor of carborundu m.  

The first trial was decided against Cowles. It 
was held by Judge Buffington that Acheson's process 
presented such rad ical differences from Cowles' that 
the charge of infringem ent could not be sustained. He 
stated that Cowles' object was reduction ; Acheson's, 
composition. One reduced a su bstance already known; 
t h e  other by synt.hesis prod uced a compound not 
known i n  the arts. A more vital distinction between 
the two inventions is the difference in the methods 
em ployed. In Cowles' furnace the charge constituted 
the core; in Acheson's process, on the other hand, coke 
alone was used as the core and the charge was banked 
about the core. In  the one case an excess of carbon in 
the charge was necessary ; in the other, no excess was 
required, nor was any used. 

Despite the diverse lines on which Cowlf's and 
Acheson worked, an appeal taken from Judge Buffing
ton's rlecision resu lted in a reopening of the case. The 
decision which has been handed down by Judge 
Bradford in the new case is contrary to that originally 
rendered, and, if sustained, may possibly cripple an 
industry which has become one of  great importance in  
America. N at, only the Carborundum Company but  
also other manufacturers who employ the electrical 
furnace wil l  be affected. Judge Bradford has ('onfined 
h i m self chiefly to a discussion of the relative arrange
ment of the car ball and the substance to be treated. 
The Cowles brothers, he finds, conceived the broad 
idea of mixing the granulated carbon with the s i licon 
or other metal to be treated. 

Admitting that the idea of producing a mixture of 
granular carbon and ore originated with Cowles, it 
must be confessed that the improvements devised by 
Acheson are such as to distinguish his process so clearly 
from his riyals that he seems to be cleared of the 
charg�of infringement. To us it appears that Cowles' 
method' consists merely in producing a mixture of car
bon and are which was. electrically  reduced, and that 
Acheson's process �onsists, essentially in mechanically 
aiding the' work to be performed b y  the current, by 
methodically arranging the charge I'4)ntaining the are 
to be red uced about a central core of carbon. 

There is, indeed. an analogy between this case and 
the Bessemer-Kelly controversy of a few years ago. 
The evidence presented at the time suggested that 
Kel ly had stumbled upon the great secret, possibly 

·without ful ly appreciating its yalue-certainly without 
the abil ity to give it proper mechanical expression. 
Bessemer not only discovered the principle of decar
bonization by blowing air through molten iron, but 
also (a far greater task) inven ted the converter with 
which the process was rendered possible on a com· 
mercial scale. CO" les produced in a laboratory experi
ment a substance whose sphere of usefu lness, as' de
cided by himself, was a shelf in a metal lurgical 
Illuseum. Acheson set out to make a commercial pro
duct on a commercial scale, and succeeded so well that 
his ca;'bortlnd u m  has already proved itself of the 
greatest value in many of the industries and arts. 

• ••• • 
AN EXPERIMENT ON THE ROMAN CAMPAGNA 

WITH THE MALARIAL MOSQUITO. 

Two phys icians, Drs. Sam bon and Low, of the 
School of Tropical Medicine, are to l i ve in the most 
malarious section of the Roman Campagna, the ex· 
penses being borne by It grant from the British gov
ernment. They are to occupy a mosqu ito·proof h ut, 
in order to demonstrate that malaria is contracted only 
through i nocu lation by the mosquito. If by October 
they have not had the fever, they will prove, in a 
practical manner, the truth of a theory. the results of 
wh iGh may save thousands of lives. Scientific men 
h ave long held this vie w  as to the spread of malaria, 
but the publ ic  m ust also be convi nced of it. The hut 
is to be provided with wire gauze door and window 
screens and other rlevices, for rendering it mosquito
proof. The observers and their servants will  live in 
this hut. 'rhey will go where they l ike during the day. 
but for an hour before liIunset uutil 80Il hour after 



J UNit 23, 1900· 
sunrise they will remain in the hut. The roof over
hangs the walls for about three feet around the entire 
b u ilding, and reaches to within eight feet of the 
ground.  The window openings are thus protected 
from the rays of the sun, and to guard against the 
mosquitoes there is "a permanent wire gauze screen of 
no fe wer than seventeen meshes to the inch. There 
is a space about eighteen inches"deep left open around 
the entire house immediately under the overhanging 
eves. This openi n g  is fitted with wire gaute s imilar to 
that provided for the windows, and every precaution 
against the entrance of the mosquito is taken by hav
ing similar wire gauze fit.ted into the ventilating panels 
let into the cei l in!1:s of all the rooms. There are double 
doorways to the house. The floor is composed of 
tongued and grooved boards. The outer walls are 
covel'ed with felting, and are boarded on the  outside 
with rabbeted plan ks. The roof is  constructed of 
ton gued and grooved boards covered with woven wire 
roofing-felt. It is not only waterproof hut airtight, 
and prevents the escape of cool air, which at night will 
find its way into the air tank created by this  form of 
roof. The physicians w i l l  not take any quinine or 
other precautions agai nst the dreaded malaria. It is 
their  intention to mix freely with the inhabitants. In  
Italy two mi l l ion people have malaria every year, and 
of this n u m ber, flfteen thousand die. If  the experi
Illen t  proves successfu l ,  it is probable that similar 
h ouses wiII be built in Africa and India. 

The mosquito al ways exists in malarial regions, as 
far as has been in vesti!1:ated. If patients sufferi ng 
from malaria corne into the region, then the mosquito 
becomes infected and spreads the disease; Whether 
the insect can acquire the parasite from any other 
sou rce than man has not been settled as yet. It is  not 
probable, however; so far as it is known, malaria has 
never been acquired pri m arily in uninhabited regions. 
'l'h us explorers after passing through a country that 
wou ld natural ly be supposed to be malarious seem to 
be i mmune until they reach the coast, where the mos
quitoes are abundant, and the insects are able to ob
tain the parasites from those suffering from the disease. 
An example of this is shown in Reunion Island, where 
there was no malaria u n til 1869. In that year a party 
of colon ists came from India, and some of them suffered 
from malaria. The result was that the disease became 
very prevalent upon the island. The malaria spreader 
is the anopheles mosquito. It is a curious fact that they 
rest on a wal l with their bodies at righ t angles to the 
surface, instead of flat against it as is the case in the 
ordinary mosquito. The anopheles mosquito Jays its 
eggs i n  stagnant water. If  al l the pools of stagnant 
water were removed, the pest would not breed. 

Dr. Low has d iscovered that the terrible tropical 
d isease of elephantiasis is directly traceable to mos· 
quito bites, and not, as has al ways been h eld, to drink
ing impure water. 

• ••• • 
CURIOUS THINGS IN CLOUDS. 

BY GEORGE J, VARNEY. 
There are many actions of kites, when either well up 

i n  the sky or i n  the process of mounti ng, that are both 
surprising and puzzling to most observers. For in
stance, when one of those white-topped, peaked and 
bulbous masses of su mmer cloud, the cumu lus, passes 
over a kite, the latter rises and foilows after it as far 
as the string wi l l  permit, and h igh fliers even pass !At> 
through these, and may soar h undreds of feet higher. 

Sometimes in midsum mer the cum u l us extends to a 
height of eigh t or n i n e  t.housand feet. whi le its base 
may be two or three thousand feet above the ground. 
]n spri ng  and autullm these clouds, are very m uch 
Jower, and their depth i s  not half so great ; while in 
the winter the cumu lus rarely exists, because of the cold. 

As soon as a kite enters one of these clouds, it begins 
to gathpr moistu re. In the ,chil l ier atmosphere above 
the snow-like peaks and domes the moisture .freezes ; 
and if the kite is quickly drawn down, i ts surface will 
have a beautiful covering of extremely small ice crys
ta ls. This  will  someti mes happen also with the nim
bus. The experiment helps us to u nderstand better the 
structure of'clouds and the formation of rain and snow. 

A block of ice, as it  is taken to the icehouse, gener
al ly shows two or more layers differing in color and 
texture, having been frozen at different" times and 
under different conditions of tem perature and wind. 
S i m i larly, there are layers or strata of atmosphere, one 
above the other in the sky, marked by different tem
peratures and other features. A stratum of the atmos
phere is usually about a thousand feet deep, some
times much more. Generally, too, the air of these 
various strata is  flowing in different d irections, which 
we may note by, the movement of the clouds peculiar 
tQ these elevations. 

In the region next above the cumulus another form 
of cloud,  the stratus, has its hom e. In these t.he 
colder, denser vapor is  extended horizontal ly in  long 
masses, more or less thin and splintery. 

Far above the stratus floats frequently a I110ud of 
more ethereal appearance, the cirrus. It is always 
somewhat in the for m  of a brush of long plumps. or of 
long, n ntri mmed horse tails tosspd by the wind.  These 
clouds are composed of exceedingly delicate feathery 
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crystals. As the cirrus is the highest of the clouds, so 
the nimbus, 01' rai n cloud, is the lowest, its usual alti
tude being from five h undred to a thousand feet. 

The d ifferent elevations of the several kinds of cloud 
depend chiefly upon the variations of the temperature 
in the atmosphere ; all kinds being general ly lower i n  
winter than i n  summer. Indeed, i n  winter the n imbus 
may almollt drag on the ground ; being observed as a 
dense mist, often descending in the form called .. driz
zle" and "Scotch mist." 

'rhe beams of stratus lie horizontally, often piled 
beam upon beam, of various lengths ; and, if not too 
far above the horizon, individual clouds appear as 
though at different levels; while the cumulus may 
spread out in thick fleece-l ike masses, and, instead of 
towering like mount.ains, approach the stratus form. 
Both these kinds of cloud sometimes lie in wavy lines, 
indicating in the respecti ve stratum a rolling-wave 
movement of the atmosphere ; while more frequentl y  
they w i l l  have an appearance that suggests a water 
surface broken by gusts of wind. 

To determine the height of clouds, an observer at 
each of two stations a mile or more apart measurps the 
angle and altitude of some poi nt of a cloud, the iden
tity of which is ascertained from conversation by tele
phone ; while synchronism in the observations is se
cureu by the beating of electric pen dulums. This is 
the method used at the celebrated observatory at Up
sala, in S weden. 

Another method for obtai n ing the elevations, prac
tised at Blue Hill  Meteorological Observatory, near 
Boston, Mass., is (if the cloud is a low one) to measure 
its angle from the observer, and ascertain the distance 
of its shadow on the landscape by a local map of large 
size; the angle of the sun being obtained usually from 
astronomical tables. Thus the elements of a triangle 
are in hand, and by these the height of the cloud is 
readi ly determined. Its velocity may be learned by 
timing the passage of its shadow from point to point 
of known distance. 

Another Blue Hi l l  method of measuring the height 
of low clouds at u niform elevation is to send up kites 
into and through them. The length of the kite l ine, 
and its angle at the moment when the kite disappears 
in the cloud, give approximately the height of its 
lower surface ; and the records of the barograph (the 
recording barometer) and hygrograph (the recording 
h ygrometer), both connected with  a d iminutive clock, 
the i nstruments carried "up by the kite!!, mark the 
upper l imit  of the cloufls;' and thus their depth is 
made kno wn. This is found to vary, in d ifferent kinds 
of clouds, from hundreds to nearly three thousand 
feet. Sti l l  another method that is frequently con
venient for determining the altitude of the nimb us, 
low stratus, and the lower l imit of the cumulus,  is the 
noting of their height on  the side of a mountain .  For 
learning the altitude of very high and uniform cloud 
strata, ,the only practicable method is furnished by 
their i l l umination at night, as by bril l iantly lighted" 
cities. The angle of a straight ·l ine" from the observer 
to the brightest spot of the stratu m, the d istance of 
the source ,.of iIluminllotion being known,  we m ay 
readily ascertain the iength of the vertical side of the 
right-ang,led triangle. 

The mean heijrht of the loftiest form of cloud, the 
cirrus, is found to be about twenty-nine thousand feet, 
though it has sometimes been o bserved at an elevation 
of forty'-nine thousand feet-nearly nine miles. The 
mean altitude of cumulus clouds is about four thou
lIand six h u ndred feet ; but the top of the cumulo
ni mbus, or thunder shower cloud, is rarely more than 
twenty-three hundred feet, while these often sink to 
six hundred feet when they enswathe hills of no great 
height, sometimes leavi ng their tops quite dry. 

The average velocity of cirrus clouds is about eighty
nine m iles an hour, while in winter they have some
times been known to travel at the rate of two hundred 
and thirty miles for the same time. 

...... 
EXPERIMENTAL FORMATION OF THE FLUORIDES 

OF SULPHUR. 
Messrs. Henri Moissan and P. Lebeau have pre

sented to the Academie des Sciences an account of 
their experi ments in the formation of the fluorides of 
sulphur ; these they have been successful in producing 
by the nse of glass vessels, as "Moiasan has previously 
shown that glass is not attacked by fluorine gas whE!D ' 
perfectly pure. A glass tube closed at one end is filled 
with fluori ne by d isplaceme:lt, and after closing t.he 
end with a glass plate it is turned into a mercury 
trough. The fluorine acts but sli�htly on the mercury, 
forming a layer at the surface. 

Into the atmosphere of fluorine is passed a fragment 
of sulph u r, supported by a platinum rod. As soon as ' 
the sulphur comes into contact with the gas, it takes 
fire, being surrounded by a livid flame, and the mer
cury rises in the tube. The gas remaining' after the" 
combllstion of the sulphur is not absorbed by water, 
and only partially by potash solution. The portion of 
gas remaining, after treatment with an alkal ine solu
tion, is  very 8table and is acted upon only by sod i ulD 
vapor, etc. 

In the preliminary experiments a.t le�t two new 

compounds were obtained: first, a gaseous body not 
acted upon by water, but absorbed by potash solu
tion ; second ,  1\ gas not absorbed either by water or by 
alkal ine l iquids, but decomposed by sodiu m  vapor. 
The experiment was repeated 1\ number of tim",s to ob
serve whether both gases were prod uced, but the result 
was al ways the same, no matter whitt proportions of 
sulphur and fluori ne were used. 

One of the gases has been separated by treating  with 
potash solution, and its composition and properties 
have been stud ied. The gas is  a perfluoride of s u l
phur, as is shown by analysis. To obtain a (lonsider
able quantity of the gaseous mixture containing the 
perfluoride, a small  copper vessel containing 5 to 6 
grammes of sulphur is placed in a copper tube whose 
ends are closed by screw-caps. The tube commuui
cates on orie side with the electrolytic fluorine appa
ratus  designed by M. Moissan, and on the other to a 
copper tube spi ral for condensing the gas, this bei ng 
surrounded by a freezi n g  mixture of carbonic  anhy:
dride and acetone, gi ving a tem perature of -800 C. The 
other end of the spiral passes i nto a glass flask, in 
which circulates a current of n itrogen, this being 
passed into the apparatus for some time before the ex
peri ment. The current of fluorine is then passed for 
about two hours, after which the sulphur has almost 
entirely disappeared from the vessel, the copper not 
bein g  attacked; the sulphur has com bined with nearly 
all the fluori ne. The spiral condenser is ta.ken off and 
a copper tube attached to it,  whose other end p lunges 
into a mercury bath. When the temperature of the 
spiral rises, the mixture of fluorides, which has been 
liquefied or solid ified, takes the gaseous from and is 
col lected in a flask above the mercury. 

A l iter of the mixture is p laced with a concentrated 
potash solution for several hours, thus absorbing all  
but the perfluoride of sulph ur. This gas has the form
ula SF., and is colorless, i nodorous and non-com busti
ble. It sol idifies near -550 C. to a white crystalline 
mass. The gas is but sl ightly soluble in water or 
alcohol. Although rich i n  fluorine, it appears to be 
very i nert, and its  properties resemble those of n itro
gen .  It is n ot decom posed by potash in fusion, nor by 
chromate of lead ; it is decom posed by the electric 
spark, and u pon mixi ng with hydrogen and treating 
by the spark i n  a closed vessel, the volume is dimin
ished with the formation of a sol id which deposits 
u pon the wal ls of the vessel. 

The action of various bodies upon the gas has been 
observed. Chlorine  or iod ine have no action u pon it ; 
oxygen, under the action of the spark, decomposes i t  
with the  formation of woolly masses of a brown color, 
this being a mixture of the prod ucts of decomposition ; 
if the spark is less strong, an oxyfluoride is prod uced. 
Sulphut',at the temperature of fusion has no action up
on it, but if su perheated in a. bel l·glass, it decomposes it 
into products containing less fluorine; selenium has an 
analogous effect. Phosphorus and arsenic have no 
action upon the gas, nor have boron, silicon or carbon 
heated to redness. 

Of the metals, sQdium has no action, and its bril
liancy is not tarnished in the gas, but at its boiling point 
the surface takes a grey layer and when the sodium 
vapor is  produced in abundance, the combustion takes 
place with brill iant incandescence and the gas is 
rapidly absorbed. Caleium is only tarnished by the 
gas : magnesium takes a white layer upon exposure to 
it. The experi menters are continllin!1: their researches 
u pon this new prod uct, and wil l  take up the study of 
the second gas produced by the reaction. 

• •••• 
DEATH OF DR. PAUL GmIER. 

Dr. Paul Gibier, the head of the Past.eur Institute 
in the United States, was killed in a runaway accident 
at Suffern,  N. Y. , on June 9. He was born in France 
in 1851 , and after graduating from the medical uni
versity at Paris, became Assistant-Professor of Com
parative Medicine. In 1885, the French government 
sent him to Spain to study the outbreak of cholera 
there ; and in the following year he was sent to the 
south of France to study the same disease. In 1888, 
the same !1:overnment sent h i m  to Havana to study 
yellow fever. On his way home he stopped iil New 
York. He returned the next year, 1890, and started 
the Pasteur Institute in this country, a specialty of 
which was origi nally the preventive treatment for 
hydrophobia. The anti-toxines were all within its 
scope. 

. .  ".' . 
AN ACETYLENE' GAS EXPLOSION. 'A Brooklyn i n ventor had been engaged for some time 

in  building an acetylene' gas tank to supply light to 
his home. After it was completed he turned on the 
gas and lighted a match to locate leaks. An explosion 
took place, he was lifted off his feet and hurled across 
the room, and he died a few hours later. The tan k 
was blown th rough the cei ling and roof, leaving a hole 
about six feet square. This is  one of the most flerious 
accidents which has occurred in some til Ile in the I1se 
of acetylene gas, and emphasizes the fact that amateur  
genera.tors should be careful ly  tested before they are 
put to ·practical use. Too much ca.re cannot be taken 
on this point. 



THE FIRST SUBMARINE CABLE. 
BY W. F. BRADSHAW, JR. 

The first successful apRlication of submarine tele
graphy undoubtedly was due to Cyrus W. Field, of 
New York. But the idea and the first practical appli
cation of it, as Mr. Field himself has generously ac

knowledged, must be credited to John Boyd Sleeth, a 
Tennessee River steamboat captain. 

Captain Sleeth was born at Allegheny, Pa., No
vember 21, 1826, and died at Paducah, Ky., March 
12, 1895. For several years he was on one 
of the old " broadbow " boats that plied 
on the Mississippi and Ohio Rivers. Then 
he settled at Paducah, and in 1845 was in the 
employ of Mr. Tal Shafner, who had charge 
of the telegraph line at Paducap , which con
nected St. Louis :�nd Nashville. The Ohio, 
at Paducah, is so:nething over a mile in 
width, that being the point of its confluence 
with the Tennessee. The rivers meet at an 
acute angle, and the backbone ridge between 
them breaks opposite the city into two 
islands. It was by means of one of these 
islands that Mr. Shafner found it possible to 
run his line across both rivers. He erected 
tall staffs, one on the Kentucky shore at Paducah, 
another on the islands, and a third on the Illinois 
shole. '£he wires of the line across the Ohio at Paducah 
were strung upon lofty poles high above the stacks of 
passing steamers, which cleared the line in low water 
seasons, but struck the sagging wires and tore them 
down when the rivers rose. Great difficulty was ex
perienced in keeping the wires sufficiently high and 
taut to avoid such accidents. Young Sleeth knew 
!lomething of the principles of insulation, and the idea 
of lay ing an insulated wire across the ri ver bed occurred 
to him. His idea was received with some skepticism 
by Mr. Shafner until he proved its feasibility by experi
ment. About a year later the local management con
sented to let him make the experiment of running an 
insulated wire across the river. The work of insulating 
the wire was slow and uncertain; little was known about 
insulating materials, and the workmen were "day" 
laborers, entirely ignorant of the nature of the task, 
who bad to be watched incessantly. One of the eye 
witnesses, Captain Wes Cooksey, bas 
given the following description of the 
manufacture of the fir,st submarine cable: 

'I'he wire chosen for use as the cable pro
per. one strand, was stretched along the 
float and wrapped first with canvas, such 
IlS was then used for roofing steamers. 
The canvas had been soaked thoroughly 
in hot pine tar pitch. The covering pro
cess was continued until the wire was 
about half an inch in diameter and then 
it was guarded by a wire of a sligbtly 
smaller size, this being placed parallel, as 
is now the custom. It was then wrapped 
by loose coil with another wire of the 
sallie size. The number of wires laid par
allel to the cable outside of the canvas 
insulation was eighteen. The cable was 
IIlade in sections, which were joined be
fore being laid. Just how long it took to 
complete the insulation is not known, but 
it was several months. The cable was 
over a mile long, and when laid was reeled 
off from the end of a large "broadbow" 
boat in tow of a steam craft. The work of laying was 
attended with some difficulty and required several days. 
The first test was very successful, and the wires worked 
admirably for several weeks; then the pitch insulation 
of course became water-soaked and tbe cable began to 
" stick," as the 

soon forgotten. Mr. Sleetb returned to boating, and 
was soon after made captain of a Tennessee River 
steamer. He fought througb the civil war in the Con
federate service under General Roddy, and came out a 
captain. After the war he went back to the river. 
Strange to say, he never patented bis cable, or made 
any attempt to do so, but abandoned it entirely after 
the first failure. Mr. Robert Sleeth, of Pittsburg, Penn., 
wrote to Mr. Fields in 1891, asking him about the truth 
of the report of his having sent a representative to see 

A PORTION OF THE FIRST SUBMARINE CABLE. 

the captain, Mr. Sleeth's brother, and discuss the ::dea 
of an insulated cable. Mr. Sleeth has the letter Mr. 
Fields wrote ill reply, acknowledging the facts as stated., 

A bout three years ago the end of the cable was found 
on the Kentucky side of the Ohio River, during the low 
water in August, and the accompanying illustration is 
a photographic reproduction of a piece filed off and 
now in the possession of Mr. James H. Sleeth, of Padu
cah, son of Captain Sleeth. 

..• t. 
ARMORED TRACTION ENGINE AND TRAIN. 

The events of the South African war have proved that 
the problem of transportation has been rendered if 
anything more difficult than ever by the changed con
ditions of modern campaigning. The wastage in horses 
alone in tbe army under Lord Roberts was estimated 
at one time to amount to 5,000 a month. It was inevit
able that in an age so mechanical as the present, at
tempts would be made to substitute steam pow�r for 
the horse and the ox, and the arlIlored traction engine 

ARMORED WAGON, OPEN TO RECEIVE A FIELD GUN. 

and train, herewith illustrated, represents the most 
successful design for military traction in the field that 
has yet appeared. 

Each train consists of a special road locomotive and 
three or four wagons, all arwored with special steel 
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bullet-proof plates tested to witbstand rifle fire at 20 
yards range, or splinters from shells. Each vehicle is 
intended to carry one 5-inch or 6 ·inch howitzer on its 
carriage, and a 4'7-inch naval gun arranged for th 
same carriage as the howitzer. It can also be used, if 
necessary, to carry ammunition, stores or men. The 
train is fitted with a special arrangement of wind
ing drum and steel cable, wbich enables it to cross 
spruits and other difficult, soft, or steep places, by 
winding, should the train be unable to travel direct. 

The most perplexing problem that faced 
the constructors in designing the engine 
was the effectual and adequate protection 
of all the vital parts, yet in such a manner 
as not to interfere in any way with the 
easy manipulation of the engine by the 
driver and steersman. Then, again, special 
attention had to be given to the boiler·
blowing off, washing out and cleaning

lubricating the working parts of the engine, 
the use of the winding forward drum, the 
proper paying out of the cable, and so forth. 
These arrangements necessitated a special 
construction throughout. 

The locomotive is Fowler's compound, 
spring-mounted type, specially designed and built to 
carry armor. The latter is so arranged that if the 
exigency arose, it could be easily dismounted, and then 
the engine would be similar to the army service type, 
which is now being used with great success in South 
Africa. The boiler is constructed to work at a pressure 
of 180 pounds to the square inch. The power is trans
mitted from the crankshaft to the hind axle by a train of 
cast steel gearing, with a self-acting differential gear on 
the main axle. The ratio of the gear is such that a speed 
of 1% to 3 miles per hour is masIe in slow gear, about 
2% to 4% miles per hour in middle gear, and about 6 to 
8 miles per hour in tbe fast gear. These speeds can be 
increased if desired by simply running the engine 
faster. The capacity of the water tanks is sufficient 
for a run of from 10 to 17 miles, according to the weight 
hauled by the train and the conditions of the road 
upon which it is traveling. 

All parts of the engine, with the exception of the 
road wheels, are protected from rifle fire, and all levers, 

rocks, and lubricators are arranged so 
that they can be adjusted from the foot
plate. The driving wheels are of special 
construction and measure 7 feet in dia
meter by 24 inches in width, with the 
section strips for giving increased ad
hesion on the veldts and on sandy ground. 
The armor is of bullet· proof plates manu
factured by Mf'ssrs. Cammell & Company, 
of Sheffield. Every plate was tested by 
the War Office officials at 20 yards range 
point blank with Lee-Metfurd and Mauser 
bullets, which were found to have no 
appreciable efff'ct upon the plates. The 
d river and steersman are inclosed in a 
large cab, access to which is obtained by 
a small door in the rear. Lookout holes 
provided with special shutters, convenient 
for the engineers in charge of the locomo
tive, are provided in the cab. 

An important advantage possessed by 
this locomotive is that it is mounted en
tirely on laminated springs, with an ar
rangement of suspending levers, etc. , 

which enables the engine to attain a high rate of speed, 
even upon rough ground, without affecting the true 
working of the driving gear in the slightest degree, 
and yet at the same time reducing the oscillation risk 
of damage to a minimum. In fact, without this spring 

gear, it w 0 u 1 d 
have b e e  n im
possible to have 
s u c c e.s sfully ar
mored .the engine. 

operators say, and 
was soon aband
oned as worthless. 
But the idea had 
proven practica

ble, provided a 
better insulation 
could be found. 
Some m 0 n t h  s 
l a t e r  Mr. Field 
sent a representa
tive to Paducah 
to see Mr. Sleeth. 
An offer was made 
hill! to continue 
his investigations, 
and form a part
n e r s hip. Mr. 
Sleeth was then in 
very moderate cir
cUlllstances a n d  
bad to decline the 
offer. The local 
m a n ageme nt 
went back to the 
overhead w i  r e, 
and tbe unsuccess
ful c a b  1 e was ARMORED :rUCTION ENGINE AND TRAIN, BUILT FOR SERVICE IN SOUTH AFRICA.. 

The general de
sign of the wagons, 
and �Iso the de
t a i I s regarding 
th e i r protectoion 
from r i fl I' fire, 
were prepared by 
the War. Office. 
The main frame 
is constructed en
tire of steel scant
lings with an ar
ra n g e m e n t  of 
s pri n g s  which 
y i e Id s sufficient 
elasticity to en
able the wagons 
to r i d  1/ steadily 
w h e n traveling 
ove r r u g g e d  
c o  u n t ry. The 
wheels are speoi
ally b u i I t with 
hard s t e e I tires 
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12 inches wide, and the hind wheels have a wide 
gage to give the utmost stability to the vehicle. 
The front wheels are narrower in gage. in order to 
allow sharp locking for turning corners with precision 
and safety. 

The wagon bodies are built of bullet·proof steel one· 
quarter of an i n eh thick an d absolutely 
Mauser-proof. The lower part of the 
body is made a fixture to the frame. The 
u pper portion is formed of tliree flaps on 
each side hin ged to the lower part of the 
body, and made either to fix up when re
quired or to close down in the form of a 
ridge. The steel of which the flaps are 
made is impervious to rifle fire at a range 
of one hundred yards. By form ing a 
ridge, when closed down. very slight dam· 
age can be inflicted by rifle fire, since the 
bullets strike the object at a sharp angle, 

and simply ricochet. 

J t itutifit �lUtritJ1Ic 
ing done, and can be changed without stopping the 
machine. 

The Jeffrey electric chain-cutting machine, seen in 
Fig. 2, was photographed as it  was making a cut in  one of 
the mines of the Pocahontas District in  West Virginia. 
This shows a very. deep vein ,  where there is plen ty 01 

38<J 
a forged steel center rail, a cutter head, and two steel 
guides in w hich the cutter chain runs. This chain ma
chine is built to undercut 5 feet deep and 44 inches 
wide. It can be used in different veins of coal varying 
in thickness from 2 to 3 feet, as the height of the ma
chine over all is only 18� inches. The motor is of the 

multipolar type and is  used on circuits of 
220 or 500 volts potential . 

In using these coal cutters the only 
preparation necessary is the stringing of 
the wires. Then the machine, mounted 
on its truck, is  taken into the room w here 
the cutting is to be done and delivered 
to the face of the coal, the truck running 
on the wooden rail s  or tem porary track 
usually used for mine cars. The rear 
end of the truck is li fted, and the ma
chine sl ides off into p lace and is then i n  
position to begin cutting. T h e  cable i s  
connected t o  t h e  motor and reel termi
nals. and by means of the starting switeh 
the machine is  put in operation . The 
rooms are seldom more than 25 feet wide. 
The machine is placed in position at the 
left hand r ib, and the front jack is screw
ed secu rely to the face of the coal and 
the rear jack to the roof, as shown i n  
F ig_ 2. 

When the flaps are open. the wagon can 
be uti l ized for the accom mod ation of 
men, who, if necessary. can maintain a 
fire upon the enemy through the small 
loopholes which are provided. As in the 
case of the locomotive cab, these loop
holes are fitted with shutters, w h ich are 
lIIade readi ly adj ustable, so that any sized 
opening may be obtained. O ur i l lustra· 
t ion of the com plete t rain com prehen
sively shows how this ioea is successfully 
carried out. The wagon next to the en
gine has the flaps clospd down, as would 
be the case if  the vehicle were carrying 
ammunition or stores. The movements 
of the flaps are actuated from the steel 

Fig. 1.-ELECTRIC, CHAIN, CUTTING MACHINE MAKING VERTICAL CUT. 

It requires about four minutes to make 
a cut and a bout one minute to withdraw 
the machi ne, after which the jacks are 

loosened and the machine is then moved 
over for another cut, thill being repeated 
u n ti l  the .en tire width of the room is un
dercut 5 or 6 feet deep. After the ma-

r i bs by check ropes. The spcond vehicle shows one 
flap let  down ; while the third wagon shows t he  flaps 
open, and also the ' arrangement of the adjustable 
s h utters. 

The brake power. which is powerful  and ample, can 
be applied either from the exterior or the i nterior of thA 
vehicle, whichevel' occasion demands. A spring coup· 
l ing- bar is provided for every wagon, also suitable coup
l ing arrangements at the tail end, either for yoking up_ 
to another wagon, or for engaging with 

the trail end of a howitzer, as shown in 
our illustration. Each wagon is equ ipped 
with a pai r of incline ramps or track ways 
wh ich are i n tended to facil itate the load
in g of the vehicle with .a howitzer, naval 
gun, etc. 

.. . ... 

ELECTRICAL COAL-MINING MACHINES. 
BY FRANK C. PERKINS. 

Because of their compactness and the 
pase w ith which they can be manipUlat

ed, electrical coal-cutting machines have 
won their way into extensive use, and 
have served to greatly i ncrease the out
put of those m i nes in which they are ern· 
ployed. The electric motor as applied to 
chai n coal-cutting machines is  both eco· 
nomical and safe, and faci l itates greatly 
the rapid placing of the prod uct on the 
market. It lIlay be of particular i nterest 
to look into the actual working conditions 
of th is type of machine as shown in the 
accompanying i l l ustrations . 

room to work ; but where the veins are very low, the 
cramped condition of the miners renders the operation 
of the machine more laborious. These electric chain 
coal-cutting mach ines are built up of three distinct 
parts. including th_6" electric motor and carriage, the 
outside frame, and the inside or cutting frame. The 
motor is  of the m ultipolar type, havi ng iron clad arma
ture and two field r coils. The field frame is of cast 
steel and liurrounds the field coils and armature, pro-

chine is s tarted,  it continues to advance 
until the full depth of cut is made, when it is automati 
cally thrown out of feed and is ready to reverse and 
withdraw from the cut. 

There are many districts in the coal-mining regions 
where the formations are such that the coal will be 
prod uced in better condition when sheared than when 
undercu t ; and i n  many other cases the formation re
qu ires not only shearing but also undercutting. When 
shearing is  found necessary, a machi ne of the type 

shown i n  Fig. 1 is used. The machine is 
built on the same general plan as the un
dercutting chain machines, except that 
the center or cutting frame is located i n  
a position normal t o  that o f  the under
cutter, the shaft of the armature being 
parallel to the cen ter rail. A power rais
ing device may be attached to this ma
chine for elevating and lowering it from 
top to bottom. 

'I.' h e  Longwall coal- m i n i n g  mach ine ill 
general l y  used where the space for opera
tion is lim ited and there is a cal l for an 
especially compact machine. The i I lus·  
t ration, Fig. 3, shows a machine whose 
total height is only 18 inches ; its width, 

Fig. 2.-ELECTRIC, CHAIN, CUTTING MACHINE UN DERCUTTING THE COAL . 

When shearing a room or entry with 
machi nes of this class, it  is necpssary to 
raise the mach i ne to the top of the vein, 
and the best results are usually obtai ned 
by making the first cut at the top a n d  
then letting t h e  mach ine d o w n  far enough 
to make another cut. I l lustration Fig. 1 
shows this machine i n  position maki n g'  a 
lower cut. and also shows to good ad
vantage the two main columns ( located 
at a point representing the ba lancing po· 
sition), to which the frame is clam ped 
tightly in order to hold it in place when 
cutting. The front end of the mach ine 

is also steadied by two auxi liary columns, 
and it will be noticed that the four col
umns can be varied in length IIccording 
to the thickness of the vein i n  which the 
machine is working. 

without wheel, 3 feet 9 i nches ; and its length o ver all, 
8 feet 2 inches. The entire machine is bu ilt of steel, 
and the cutting is done by means of cutters inserted 
in the periphery of a horizontal cutter wheel . This 
w heel swings on a beari ng, so that it is adj ustable in 
a h orizon tal plane, bei n g  80 arranged i n  ordE:r to fol
low the variations in the floor of the mine. As a sin,:de 
rail only is required , i t  is known as the single
track Long wall machine_ The accompanying illus
tration shows the method of braci ng the track on 

tecti ng them frolll injury. The bearings are lined with 
bronze bushings, no babbitt being used. The carriage 
is made of cast steel, with motor supports made solid 
with the body. It also contai ns the main drive-shaft 
bearings. The outside or bed frame consists of two 
steel channel bars. firmly fastened together by !Deans 
of heavy steel braces . A stout steel casting joins the 
channel  bars at the front of the bed frame and forms 
the guide for the  i nside frame. 

The inside fl'awe, called the cutter frame. consists of 

It is usual ly  found possible to cut from 
50 feet to 100 feet of entry per day of ten hours, the ex
act figures depending upon the character of the coal 
and the condition of the mine. A single cut is three 
feet h igh , four inches wide and from fi ve to seven feet 
in depth . 

There is no question that the i n trod uction of elec
trically operated tools in mines has demonstrated the 
many advantages in utilizing the power of the en
gines. boilers and dynamos 011 the surface and trans
J U itting the curren t  by eables to th e points in the 

mines where power is re
q uired. 

• • •  

wh ich the machine ru ns, 
and also shows the cutter 
in the wheel and the bevel 
gears by which it is d rh'
en. The wheels will un
dercut 3 ,  4 ,  5 or 6 feet i n  

depth with a kerf or width 
of eut of about four inches. 
The electric motor rpq uired 
for a machine of this type 
is lUuch more powerful 
than those found necessary 
in the chain coal·cutting 
machines described later. 

The speed of cutti ng can 
be varied according to the 
character of the material 
in which the cutting is be- Fig. 3. -LONGWALL COAL-OUTTING MAOHINE, WITH HORIZONTAL OUTTING WHEEL. 

THREE thousand bronze 
tahlets containing the rec
ords of Rome from the  
foundatiDn of  the  city to 
the time of Vespasian are 
known to 1.>e buried in the 
marshes near Ostia. They 
were saved from the fire 
which destroyed the Capi
tol i n  the yt'ar A. D. 69. 
The Ital ian archreologist. 
Signor Maes. wishes the 
Italian government to 
d rain the marshes and 
hunt for tbl! tablets. 



®orre9pon�ence . 
Oo-w to Secure 'rrade -with Soutll A merica n 

Cou ntries. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have taken an interest in your cOIllsular reports to 
further American trade abroad, which are publ ished in 
the SCIENTIFIC AMERICAN SUPPLEMENT. They keep 
A m orican merchants informed of where they are likely 
to find an outlet for their merchandise, but they do 
not inform the foreign consumer where he can buy the 
best and cheapest. 

Speaking for this part of the coast (Chile), I can say 
that a lot of mOlley is spent on price lists, catalogues 
and correspondence which prod uces but little business 
for the United States. The Germans are gradually 
getting the greater part of the trade, owing to their 
pecu liar busi ness methods. A n um ber of German 
firms general ly club together and send a commercial 
traveler to this coast, who is able to speak Spanish, 
En glish,  French, and German. These men are, as a 
ru le, capable of explaining the use and advantages of 
their employers' wares, and bring samples of the 
smaller articles with them. 

They take note of the commercial standing of de
sirable clients or customers, and when taking an order 
make special inquiries as to shape, color, or weight of 
articles req uired and then allow from four to six 
months' time from date of invoice for pay ment. 

Our American merchants send out catalogues with 
prices, as a rule, very much h igher than the German 
quotations, and with a complicated system of di"counts 
expect their customers to take the trouble to work out 
what an article wi l l  cost, when the most natural thing 
would be that the compilers of the price l ist or cata
logue should ask only what, they expect to get for 
their wares, so that when comparing two lists it will be 
possible at a glance to see what is the difference, if 
any, between them. There is no quotation, as a rule, 
as to the probable cost of expenses and freights to port 
of destination,  and the terms are usually cash. 

Most of the houses on the coast receive their mer
chandise from Germany, and dispose of a great part 
of them before payments are d u e ;  but, when dealing 
with the States, payment m ust be made long before 
the merchandise is even seen. 

If the Americans wish to compete with the Germans 
in this market, they must either do as good or better. 
As a rule, very few rich foreigners remain here in trade; 
when they get a competence, they generally go home 
or change business, and give their j un iors a chance. 
Business is done here generally on a credit  basis, and 
there is not so much risl� with moderate credit as might 
be i magined. JOHN H. FRANZ. 

TocopiIIa, Chile, May 6, 1900. 
[Our correspondent is correct. Many houses in the 

U n ited States seem i ncapable of doing business with 
the great Spanish-American cou ntries which l ie at our 
very doors. Other firms who have advertised in export 
journals printed in Spanish, who have issued Spanish 
catalogues, and who have conducted their business in 
t·h e same language, are reaping their j ust reward. 
Our consuls a l l  over the world are constantly giving 
ad vice of the same tenor as our correspondent, and if  
uur  manufacturers and merchants do not heed t.hem, 
they can hardly  hope to achieve success in the export. 
trade. The Bureau of American RepUblics and the 
Phillidelphia COlllmercial Museum have done good 
work in tell ing us how to sell goods, and the Pan
American Exposition of 1901 will, doubtless, be a mo�t 
val uable object lesson in the sallle !ine.-ED.] 

Moving a Telel.hone S-wUcllboard. 

A telephone switch board at Detroit was recently cut 
in two and moved 15 feet without interfering with the 
service. Forty-two electricians besides wany other 
workmen prepa,·ed for the move for ten weeks, and 
it  was accomplished in ten hours, bays The Electrical 
'Vorld. The western wing of the board was first 
swung around a dist,ance of fully 20 feet, after which 
the other half was drawn 8 feet toward the center of 
the room. The wing was swung by the jack-screws, 
and then the other half of the board was drawn by 
means of wires fastened to  the  board at short intervals 
and extending frOID it to long iron rods which had 
been threaded. Large n uts turned by wrenches in the 
hands of over twenty men worked slowly on the rods, 
drawing them forward u util it. had heen moved the 
entire 8 feet, the cables containing nearly 100,000 wires 
being slipfled Il n der t h f'  floor. 

. , . . .. 
Tile Peary Relief Expedition. 

The Peary Arctic stea Ul er . .  Wind ward " was ready 
. 0  come out of t.he dry dock on June 9, at St. Joh n's, 
Newfoundland, the repairs wh ich have been in  pro
gress for several mon ths h av ing been ful ly com pleted. 
It will soon leave Sydney in command of Capt. Samuel 
W. Bart. lett, to take on coal and supplies for the voy
ago to th e  north .  It w as hoped that the " Windward " 
'')ould be newly en gined, but it was found that the 
bui lders ('ould not take up the contract. A new shaft 
and propeller were put in and the old engines were 
thoroughly overhauled and put i n  the best possible 

order, so that her speed will be increased by at least a 
knot and a half. She will then be as fast as the " Kite " 
of the expedit ions of 1891-92 and 1895. 'rhe  h ull has 
been thorough ly rebuilt, and the " Windward " is now 
in far better condition than she has been for years, new 
"boilers having been installed by Mr.  Harmsworth be
fore he turned over the vessel to Lieut. Peary. The 
. .  Windward " will  this year sail as an American ship, 
Congress having pa�sed a bill ; con!!equently the 
. .  Windward " will be the first Arctic expedition 
steamer to carry the Stars and Stripes since the 
" Polaris " started on her i ll-fated expedition in 
1871. The expedition will sail from Sydney about the 
first of July and go to Etah, North Greenland, after 
call ing at Disko. At Etah, Lieut. Peary's winter quar
ters, i nstructions will  probably be fouud, and if not, 
they will be waited for. The " Windward " will carry 
coal , l u mber. arms, provisions, scientific instrumen�s, 
etc. If Lieut. Peary has succeeded in carrying out h is 
plans, that is to say, if he has discovered the North 
Pole, he will return with the ship. If not, the supplies 
will be landed. It is possi ble that the " Windward " 
will bl'ing back the Robert Stein party, which, was 
landed near Cape Sabine by the " Diana " in August 
lc\st. 

. . . . .. 
A TRUCK ATTACHMENT FOR SULKY-RAKES. 

To provide a means whereby a hay-rake of great 
length can be so mounted that it will readily pass 
through a comparatively narrow space, is the object of 
an invention for which a patent has been granted to 
Charles E. Foreman, of Ceuter. Colo. 

This object is attained by the use of a long main and 
a short auxiliary axle, arranged at right angles to each 
other and provided with the usual spindles . to receive 

, the ground- wheels. The pole or tongue at its inner 
end is provided with a tubular portion which can be 
made to fit over any desired spindle. A jack is carried 

THE RAKE IN OPERATIVE AND INOPERATIVE 
POSITION. 

by the frame, so that it is possible to raise the i m ple
ment. 

I n  hauling the device through ·narrow lanes, the 
wheels are fitted on the spindle of the short aux i l iary 
axle ; and the tubular portion of the tongue is slipped 
over a spind le of the long main axle. The iWpleinent 
will then appear as we have pictured it in  our lower 
i llustration,  the rake, it will be observed, being longi
tudiually disposed, so that it can be hauled through 
narrow open ings. When the field is reached, the jack 
is used to ' raise the rake. The wheels and tongue are 
then removed, the former being applied to the spindles 
of the long main axle, and the latter to one of the 
spindles of the short auxil iary axle. The rake will 
then be in operative position and will appear as show n  
in o u r  upper figure. Detachable braces are employed 
to hold the axles in adj usted position. 

. .  ' . 
Tile I nternational Automo bile Cup .Race. 

M. C harron, representi ng  the Automobile Club of 
France, won the great International Automobi le Chal
lenge Cup race on June 14, the course being from 
Paris to Lyons, 351 . miles. His time was 9 hours 9 
minutes, h i s  average speed being 38 ·4 miles per hour. 
The Paris-Lyons express railroad train covers a shorter 
route (318 miles) in 9 hours. but M .  Charron would 
h ave made the same distance i n  8 hours 16 min utes . 
MM. Ren� de Knyff, Charron and Girardot represented 
France, M. Jenatzy, Belgium, and Mr. Alexander Win
ton,  the United States. M. Charron used a Panhard
Levassor racing machine. M. Girardot arrived second ,  
his time being 10 hours, 3 0  minutes, 23  seconds. The 
other competitors did not finish. 

• • • 
A NEW process for the extraction of rubber from the 

rubber tree consists in  cutting up the bark and roots 
and soaking in dilute sulphuric acid. This decomposes 
t h e  woody portions wit,hout affecting the India. rub
ber. In this way the rubber and the bark and roots 
are separated. 

JUNE 23, 1900. 
Pari. Expollition Notes. 

The Horticultural Palace, situated on the bank of 
the Seine, opposite the National Pavilion, has for some 
time been open to the public. It consists of t wo large 
greenhouses, placed end to end, but separated by a 
considerable space ; at the back of this space is a build
ing devoted to collection of seeds and the various ac
cessories used in horticulture. The two main green
houses have a number of hemispherical bays along 
each sid!> to break the monotony of the structure and to 
add to the space inclosed. At the outer end of each build. 
ing is a circular I:reenhouse, and one of these is occu
pied by the United States. A horticultural exhibition 
has been held recently, in which were seen � n umber 
of fine collections of flowers, especially the azaleas sent 
by a n umber of German houses, and in the French sec
tion the various exhibits of roses were remarkable. 
One of the Paris seed houses has a fine d isplay of vege
tables, and several fruit  disp lays were seen , including 
oranges and lemons from ' the Mediterranean region ; 
these, however, did not com pare for extent or in terest 
with the fruit display of the United States, which occu
pied the whole of the pavilion ; the collections of apples, 
peaches, pears, and grapes were especially commented 
on. and many of these were marked " first prize." Of 
these, all but the apples are .preserved in alcohol. 
The third horticultural  exh ib ition has been recently 
opened ; an official visit to the exh ibition was made by 
President Loubet, accompanied by a number of dis
tinguished visitors. A number of fine col lections are 
sho wn ; the display of rhododen drons and roses placed 
in the center of the Sal le des F�tes was especially re
marked ; they were placed there 011 account of the lack 
of space in the main green houses on the Spine. The 
latter were fil led· with a number of interesting flower 
and fruit exhibits ;  the fruit col lection of the United 
States continues to attract attention ; fruits are shown 

' from the south of France and from other countries. 
With the President were Doctor Withmak. professor of 
hort iculture at the Berlin University, and most of the 
members of the Horticultural Society of France. In 
the Au strian section the attention of visitors is  attract· 
ed to a strange plant of thick appearance, placed un
der a glass shade ; this  i s  the Asclepindex capensis. 
This plant, which is snpposed to be the only speci men 
of its kind i n  Europe, was brought from the Cape of 
Good Hope nearly a hundred years ago ; it  has been 
impossible to obtain seed or new growths of this singu
lar plant. According to observations made upon the 
growth of the plant , it is su!-'posed to be several cen
turies old. 

The work in the Electrical Palace and the large dy
namo and boiler rooms adjoining it is  now beiu g  rap
idly carried on. In the foreign dynamo room the 
four large mach ines of German make arc now com
pleted, and will  soon furnish curreut ;  the engines av
erage about 2,000 horse power. The three Belgian 
dynamos, which average 1 ,000 horse power, are also 
nearly completed; the three machines of the Swiss sec
t ion are also practically finished, and are commencing 
to run. The English dynamos will soon be finished ; 
there are three of these machines ;  the largest, of Sie

mens & Halske make, i s  rated at 2,000 horse power. 
The Austrian section has two dynamos, one of 900 and 
another of 1 ,600 horse power, and that of Hol land gives 
500; Italy  has two engines of 600 and 1, 200 horse power; 
the latter machines are also nearing cOlllpletion. The 
total capacity i n  the foreign section i s  about 22.000 
horse power, representing 19 engines. In the French 
dynalllo room the large pngines and dynamos are 
nearly finished, and some of them are aleady run
ning. The largest engines are those of the Fives
I.ille Company, of 1 , 200 horse power ; the Decauvil le 
machine, of 1 ,200 ; and the Crescent, of 1 ,500 horse 
power ; there are 19 dynalllos in all, giving a total of 
20,000 horse power. The Thomson -Houston Com pany 
have Ii large dynamo built in France, connected to 
an engine of 1 , 200 horse power. As the building COlJ
tains also the m echanical exhibits, a numher of t hese 
are to be seen on the lower floor, along with the vari
ous collections of small dynamos, motors and various 
apparat us. The United States is represented principally 
by a n umber of exhibits of machine tools. The Roeb
ling Com pany show a full-sized section of underground 
conduit for electric roads, and the General and West
ern Electric Companies will be represented. The Inger
soll-Sergeant Drill Company, the E. P. Bl iss Com pany, 
Warner & S wazey. and many ot hers, have exh ibits on 
the lower floor. On the second floor are the lighter ex
hibits, and here have been erected a n umber of fine 
pavilions. T hat of the Un ited States is the most 
prominent and covers the greatest space. The histori
cal collection is now being put in place h ere, and a 
number of cases are already finished. Next to i t  is a 
structure of a different style, erected by the Allgemei ne 
Company, of Germany, to contain a varied col lection 
of apparatus, i ncluding the Nernst lamp. The S w i�s 
pavi lion is n ear i t, and a n u m ber of large and small 
structures are being erected for the exh i bits. which are 
being rapidly installed; i t  is  expected that before lonto\' 
the interior will be sufficientl y advanced to permit it 
to be thrown open to the public. 
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The penny-in-the-slot machines for holding direc
tories are becoming very pop ular, both in New York 
and Chicago, and in ' th e  latter city dirtlctories are not 
to be sold , but  will be leased to su bscribers. 

According to Sig. G. Pol lacci, the presence of formic 
aldehyde can be determined by the ordinary tests, i n  
the fi rst portion of t h e  distillate, when leaves which 
ha�re been long exposed to l ight are macerated and 
distil led with water.-Bol l .  Chim. Farm. 

An extensive ' b u i lding has recently been opened in 
Leeds (England) to be devoted to the development of 
clotb workers' research, dyeing, etc. It is the inten
tion of  the Cloth workers' Com pany of London that th is 
college should become t h e  leading and most complete 
exam ple of a texti l e  and dyeing school i n  the world. 

The new mines of l ignite w h ich have been discovered 
i n  German y al'e of considerable i m portance ; they are 
loca.ted at Quadrat, i n  the n eigh borhood of Cologne. 
A series of soundings has shown the presence of a com

pact maf>S of l ign i te f!"Om 40 to 50 feet below the soi l ; 
the bed extends over several h u ndred acres. The ex
traction has commenced , and at the present time 
about 600 tons of briquettes are made per day, these 
being used to replace coal . 

According to S ig. G. S pampani , olive oil  is actual ly  
form ed in the cells of the epicarp, and especially in 
those of the mesocarp, of the fruit of the ol ive, where 
it  is ultimately  found . The presence of a small quan
tity of an oily substance in active protoplasm is a u n i
versal phenomenon , and the oil of the ol ive presents 
only a stron g ly marked i l l ustration of this  'la w. The 
oil  is  not a result  of the degeneration of  the proto
p'lasm, but  is formed when that su bstance is in its most 
active condition. -B ull .  Soc. Bot. Ital. 

According to the annual report of the British Comp
trol lel'-Gen eral of Patents, a number of new acts have 
been passed in Japan to amend the Law of Patents, 
Designs and Trade Marks. U nder these acts the 
duration of a patent is fixed at fifteen years, and of 
the copyright of a design t.en years, subject to the pay
ment of ann ual fees. The term of protection obtained 
by registration of a trade mark is fixed at twenty years, 
except in the case of trade marks previously registered 
abroad, where tLe term is  the same as that for w h ich 
the original registration is valid. 

A mercury thermometer for h igh temperatures has 
been designed in Germany; It consists of a small 
cylindrical receiver of steel closed at one end. At this 
end a capil lary tube of steel � mm. internal diameter 
is connected. This tube can be made of any length u p  
t o  5 0  yards , s o  that the indications o f  the inf>tru ment 
can be seen at a considerabl e  distance from the place 
of which the temperatu re is req u i red to btl known. 
The capil lary tu be is connecteq. to another small flat
tened t u be which is wound in the form of a �piral. 
l.'he  whole of these tubes and the cavity are com pletely 
fi l led with mercury. The heating of the slUall  cylin- ' 
d rical receiver then cames the spiral to di late and to 
untwist. ' One end of the spiral being held and the 
other being fixed to a sui table gearing, the indication 
of the temperatu re can be given on a dial w h ich can 
be seen . for a considerable distance. 

Owing to the ephemera l nature and to the exceed
i n g l y  small size of bacteria, it would seem wel l-n igh im·  
possible to study the m i n ute forms which  assured l y  
m ust have existed ages ago. T wo French investi
gators, B.  Renau lt and C. E. Bertrand, have; however, ' 
lU icroscopical ly examined several va rieties of anthra
cite coal and parti al ly carbonized wood, and bel ieve to 
h ave discovered petrified bacil l i .  Renault has even 
desi gnated several of his species by name (Micrococcus 
carbo, �aci l Ius  carbo, Baci l lus collet us) .  He ad vances 
the theory that thes!' bacteria have effected the  trans
formation of  wood cel lu lose into coal--a theory which 
is decidedly opposed to our  conception of the cal'boni
zllt ion of wood. Bacteria, according to Renault ,  would 
therefore be most powerful factors in  the geological de
velopment of the world . 

During the night of February 22-23, 1900, M. Ch·arlois, 
astronomer at the N ice O bservatory, d isco vered to the  
r ight of the star e of  the constellation Leo a new 
asteroid, which had for co-ordinates on the 22d of  
FebI:uary at  9 h .  30  m .  (mean t ime of Nice) 

AR = 9 h. 30 m. 44 sec. 
P = 67° 28' 

Its proper motion in right ascension and in polar dis: 
tance were - 17' and - 1'. I ts bri l l iancy com pares 
with stars of the 12th magn i tUde. Anot.her asteroid 
has been d iscovered by M. Palisa, astronom er ' at the 
observatory at Vienna, i n  the constellation Virgo ; it 
is  of the 12Lh magnitude. and its co-ordinates on the 
1st of March (14 h .  30 m. 0 sec. mean time of Vienna) 
were 

AR = 12 h. 25 m. 30 sec. 
P = 97° l' 44" 

Its proper motion in right ascension and in polar dis
tance were - 10' and + 1'. 

Messrs. Palisa, Charlois and Wolff (Heidelberg) are 
the astronomers who have discovered the greatest 
number of asteroids. 

'tieutifit �mer.itlli. 
Engineering N ote8. 

It is estimated that the armor for the new battle
ships for the German navy w i l l  cost $65,000, 000. 

A rai l way is to be bui lt  between Cape Nome and 
Port C la rence" Alaska, and rai ls and narrow gage 
locomotives and freight cars have already �rri ved at 
Seattle. 

A trial of the Raddatz s ubmarine boat was made at 
Mi lwaukee, June 4. It m ade a trip of a mile under 
water and returned. Storage batteries are used as a 
source of power. 

Mr. Andrew Carnegie is build ing an addition to his  
Scotch home, Sk i bo Castle. Steel  construction is  used 
to the aston ishment of the inhabitants of the sur
rounding country. 

A serious accident occurred in a Pittsburg fou ndry, 
where the supporting beams under a 28· ton traveling 
crane gave way under a 16-ton load. The crane was 
transfel'l' ing a steel shear-housing, and while it was be
ing carried six men wel'e ridin g u pon it. As a result 
of the accident one man was ki l led and seven were in
jured. 

An Engl ish electrical journal has suggested that the 
proprietors of an Engl ish factory shall  bring over a 
large n U lllber of Am erican workmen in order to dem
onstrate the use of autolllatic machinery of Ameri
can manufactu re. Ord inary floor laborers may be 
uti l ized to do the work of skilled mechanics by the use 
of �his mach iner� . 

A landscape photographer has been engaged for the 
Delaware, Lackawanna & Western Rai lroad Company 
to take a �ix weeks' trip  over the road for the pu rpose 
of photographing scenes upon it. Special engines will 
be provid ed and a platform will be bui lt in front of 
the locomotive, en9.bling the photographer to take pic
tures while the train is in motion. 

The fil'st sect ion of the great Russian pipe l ine  has 
been com pleted. The pipe runs paral lel to the Trans
Caucasian Russian State Rail way. The sect ion j ust 
com p l eted is 145 mi les long. The pipe is of wrought 
i ron, lap- welded, and the internal diameter is  8 inches . 
It was made in Russia from native materials. There are 
three pu mping stations with two pumps in each, only 
one being used regularly, the other being kept as a re
s erve. It is eXIJected that 416, 275, 200 gallons of oi l  wi l l  
be pumped per ann um. 

It is an interesting fact that at the Paris Exposition 
the " mill engine " is not  i n  evidence and appears to be 
ceasing to exist on the Continent . There is not a mai n  
driving belt nor a driving ro pe a t  work i n  the Exposi
tion. All  the large en g ines without exception are em· 
p loyed in driv in g dynamos, for the most part of the 
fly wheel ty pes, says 'The Engineer, and these supply 
power where it  is wanted through cables led in  various 
d irections. T h i s  i s  an evidence of the favor with which 
electrical transm ission is regarded on the Continent. 

A curious accident occu rred at Boulder. Col . .  The 
brake on a t.ank car loaded with su lph uric acid re
fused to work, and the car went down a grade. 
Whistles were blo wn,  and the switchman saw the t rain 
i n  t ime to sh unt  it  onto a side track.  The tank car 
struck a box car loaded with household goods ; the 
tank car, which con tained about 4, 500 gallons of the 
acid, sl id off the platform car and was telescoped into 
t he box car. The acid began to escape and ruined the 
furniture and made a great pool i n  the yard, tem
porari l y preventing the pass ing of teams to obtain 

, freight. l.' he loss amounted to several thousand dollars, 
says The Rai l way Revie w. 

A funicular rai l way is proposed at Trieste, says The 
Engineel·. The object is to connect the tow n ,  w h ich is 
i n  a hollow /1.t the foot of the Karst, with O pci na. At 
present, in order to reach Opci na, which is 2. 150 meters 
from the center of t he town as the crow flies, i t  is n eces
sary to travel by the rai lway l i n e  to Vien na, which, 
however, h as to m ake a long detou r. stopping at the 
j u nction of Nabresi na, and the journey from Trieste 
to O pcin a takes fro m an hour to  an hour and a half. 
The l ine wi l l  be of narrow gage, five k i lometers long. 
The steepest portion of the line, the grad ient of which, 
is 1 in 4. w i l l  be laid down on the rack-and-pin ion sys
tem. Six stations are to be provided for the present. 
The l i n e  will be worked by electric power, and the Abt 
system now in  vogue in Switzerland will  be used. 

The recent consolidation of the two great palace and 
sleepi cg-car compan ies necessitates a vast amount of 
work . The word Wagner had to be pain ted out on 
the 720 cars of that cOlllpany. Of the cars operated , 
by the Wagner Company, 502 bore the same names as 
502 of those belonging to the Pul lman Com pan y . A 
list of these d u pl icated cars was made out, and the day 
after, the transfer painters went to w ork changing 
them. The fi rst Wagner sleeper had its name changed 
from • •  Java " to " Paltava. " The Pul lman standard 
lock is be ing placed in former Wagner cars; says The 
Rail way Review, thu s necessitating a ch ange of 40,000 
locks. The bed-linen, blan kets, towels, doormats, and 
the glass in those windows containing monograms 
w i l l  h ave to be changed, and i t  may take many months 
before tLe al t l H'ations aro completed. 

391 
Antomoblle New •• 

On June 2, the Automobi le Club of AlDerica had a 
run frOID New York to Philadelphia, returning on 
June 4. The start was made at 7 :30 in the morn ing 
from the Waldorf-Astoria. There were eigh t steam eat'
riages, nine gasoline vehicles and three electric car
riages. One of the electro-automobiles was the Rikt' l' 
ma chine which won a. prize in the recent 50-mile rac.: 
on Long Island. 

'.rhe Paris courts are occupied with the cases of automo· 
bi le  drivers who have exceeded the l egal rate of speed. 
The police have been very severe in their construction 
of the ord inance, and the result is  that hardly a day 
passes without some prominent person being haled to  
the  pol ice court. Each offender is  sentenced to  one  
day's ' i mprisonment, w i th the  right to  appeal. It  i s  

someti mes possible to escape on appeal w ith  a heavy 
fine. 

There will be an Automobile Exposition at Nurem
berg from June 1 to July 1, 1900. It wi l l ,  undoubted ly, 
be very interesting, showing, as it w i l l ,  w hat German 
automobile man ufacturers have been prod ucing re
cen tly. Private carri ages, freight trucks, vehicles for 
transport ing prison ers, for sanitary and mil i tary pur
poses, etc. , as well  as a u tomobile fire engines, wi l l  be 
exh ib ited . Races to Wtlrzburg, Ki6singen and Bam
berg will take place. Austria has some automobiles on 
exhi bition. 

The first lon g-distance races held by the Rhenish 
A utomobile C l u b  have recently taken place over the 
route from Mann heim to Pfo l 'zheim and back. Ac
cording to the Berliner Tageblatt. the control 'stations 
were placed at Bruehsel and . Hockenheim.  A large 
assemblage of persons witnessed the start" and the 
races were of an i nteresting character throughou t .  
T h e  victor was Herr Vasserot, a prom i nent automo
bi Hst of Frankfort-on-the-Main ; he rode an Ad le l' 
motocycle. 

A series of automobile races was held at Antwerp on 
the 6th of May, including various classes of mach ines. 
The t ime made by the win Ders was as fol lows : Moto
cycles-Baron Tserclaes , with a machine of 6 horse 
power, 1 Ill . 6t- sec. Light vehicles, u nder 250 ki lo
grammes-Lucien Ha-u vast, 1 m. 57! sec. C lass of l ight 
veh icles of 400 ki logramIlles-Dratz, l m . 291 sec. Au
tOIllobi les, under 400 k i logrammes-M . .  de Terwagne 
(8 horse pow er) , 1 In. 251 sec. Au tomobi les, over 400 
k ilogra mmes-M. Pierre de Crawhez (12 horse power), 1 
Ill . 151 sec. 

In the Germ an army, the automobile using alcohol 
as a combustible is to be tried for t h e t,ransportation 
of provisions and amm unition . Emperor Wi lhellD 
gave an order some t ime ago for the construction of 
four  automobiles with gasoline motors, in order to test 
the val ue of t h is type for army use. The alcohol au
tomobile has recent ly been used in Germany by sOlne 
of the large firms for del i very wagom, with consider
able success, and the Emperor has decided to have t wo 
of these made for the army ; they will  be constructed 
by the Dai m ler Co m pany. 

An association of automobile com panies has been 
formed i n  Berl in ; a large structure has been erect ed 
in the center of the ci ty wh ich will  contain a perm a
nent exposition of automobi les of different m a kes, i n 

cl ud ing pri vate and racing vehicles. 'del i very wagons, 
Illo tocycles and al l the accessories of au tomobile con
struction. I n  th is  w ay the publ ic w i l l  have an oppor
tunity to in spect the d ifferent makes. and it is I!,xpected 
that this wi l l  considerably i ncrease the t rade. Besides 
the vehic les will be shown an extensive col lection of 
plans, designs, models, etc. The p roject h as been 
undertaken on the in i tiative of the Count of TallflY
rand -Perigord , an d the persons int'erested represent 
the leading financiers and ind ustrial firms as well  as 
prom inent sportsmen. 

'.rhe a utomobi le  trouble sti l l  cont inues i n  Paris ; a 
n u m ber of prom inent conductors have been arrested for 
high speed , and have been sentenced to fine or im prison
ment. It is cl a i med that many of these arrests are un
j ust, and that the police agents are showing an !'xces

sive zeal in this d irection.  Accord i n g  to the decree of 
t.he 10th of March . 1899, the  speed has been fixed at 
12 miles per hour in the streets and 16 on the road . 
It was at fi rst thought that a ru l e would  be made 
limiting the speed i n  the city to 5 "miles, but i t  ap
pears that the Minister of Commerce denies the int.en
tion to cut down the speed to th is  figure, and says that 
it w i l l  remain at 12 m i les, as before. The . commit
tee in charge of th e  matter is to m ake the necessary 
rules and also consider the question of adopti ng a la l'g , 
n u mber or name for each veh icle. The Automob i i ,  
Club h a s  not taken t h e  action which was expected o f  
i t ,  and man y of the  members have protested against  
the lack of energy shown i n  protecting their  in terests. 
On the other hand, the Chambre Syndicale du Cycle 
et Automobi le have drawn up a series of resol utions 
protesting against the recent action of the authorities, 
and resolved that a delegation should be appointed to 
v i sit t.he Min ister of Public Works and show the situa
tion In its true l ight, and suggest the proper regula
tions to be made. 
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THE UNITED STATES MILITARY ACADEMY. 

BY COL. CHARLES W. LARNED, U.S, •. A. 

West Poin t  derives from George Washington the 
in i tial impu lse of its existence, and, in the fol lowing 
words from his last an nual  message to Congress, the 
reason of i ts being and development are clearly ex
p ressed : " Whatever arguments may be drawn from 
particular examples, sn perficially viewed , a thorough 
exam i n ation of the subject wi l l .evince that the art of 
war i s  both comprehensive and com p l icated j that it  
u emanrls Ill uch previous study , and that the possession 
of it in i ts most i m proved and perfect state is always 
of great moment to the security of a nation." 

The birtu of this great �chool , however, was attended 
with throes and pan gs that threatened its life, and for a 
perioc of several years it could without sensible error 
have been pronounced a miscarriage. Twice it was 
w ithout graduates : in  1819 it was under the co.nmand 
of a secon d  lieutenant and deprived of supplies of 
every kind j in 1812 and for some time after, it was 
without students or instructors. The Secretary of War 
u nder Madison, Will iam Eustis, sought to strangle the 
i n fant school d uring this struggle for existence, and 
only the exigencies of the war of 1812 saved it from 
his hosti le designs. It was again indebted to the stress 
of war for rescue from its opponents i n  the national 
Congress, who, j ust before the war with Mexico, had 
very nearly accomplished its overt-hro w. The vindica
tion of t.hat conflict, however, was so complete as to 
silence al l  hosti l ity, and the great struggl e of 1861 
added snch overwhelming testimony to its worth that 
no  voice has s i nce been raised against its ex istence. 

The genesis of a great school is a gradual process de. 
pendent mai nly upon princi ple, personal ity  and en· 
vironment. In all of these the Military Academ y  has 
been fortunate. The basic principles of its pUt'pose 
and methods : the person a l i ty of the men guiding its 
formation and early operation ; its id eal location for 
i ts spec ia l functions--al l have been remark able and 
ad lll irabl e. In  the principles governing its purpose 
and methods it has the  i mmense 
advantage over civil  institutions of 
singleness and authori t y. It aims 
at a special result for a specific p u r
pose, and it possesses authority for 
enforcing its methods. To this 
may be added the powerful lever· 
age given by the fact that the prize 
of grad uation is an honorable office 
in an honorable profession-rank 
and competence. Unlike civil i n
stitutions, it is not careless of nor 
indifferent to the general perform
ance of i ts  students. It exacts rigid 
conformity to its m i n i m u m  stand
ard i n  every individual, and this 
mini m u m  i s  not less than pro
ficiency in every branch of stud y  
taught in i t s  curriculum. In i t s  
methods of instruction its funda
l Ilental is  " every man every day . " 
I n  other words, every student is ex· 
pected to recite every day u pon 
e very su bject in  wh ich he  is under 
i l ls r rnction,  and to this end classes 
1tre d iv id ed into small sections ano 
ti l I Ie so appor-
tioned as to insure 
indi  v id  ual recita· 
tion. In practice 
the reSul t  is  so 
close to the rule 
that no cadet can 
cou n t  upon es
cape. 

J t itutifit �lUtri,au. 

STATUE OF COLONEL THAYER, 

' Father of the MUitary Academy." 

Erected 18M . Main Front, 841 fcet. 

CADET BARRACKS, FROM THE NORTHWEST. 

To the layman this sounds intolerable and tyrannical , 
and as tending to a mechanical prod uct, deficient in ori
ginality and initiative. Under other conditions and an 
administration less judicious than that formed by the 
experience of the wise as conscientious fou nders of 
its system, this might be true of a process savoring so 
strongly of Procrustes. At a matter of fact it makes a 
West Pointer, and perhaps no other institution in the 
world has so strongly impressed its stamp upon the 
whole body of its a lumni  as the West Point Mil itary 
Academy j while  I venture to believe that very few 
have endowed their graduates by their diplomas with 
a guarantee so u n i versally accepted 8S prima facie evi
dence of character and high abi l i ty. In th!) formative 
process no influence is more potent than the body of 
tradition which has developed with the growth and 
penetrated the vital system of the academic training. 
The atmosphere of West Point is surcharged with this 
tradition, this belief in i ts  standards and methods. All 
careers are shaped by the point of view, and i n  an i n
stitution l ike this , in which a severe discipline controls 
the activities of the student body, the aspect in  which 
questions of tone and morals are viewed becomes i lli '  
pressed upon t h e  charactel" stamped i n t o  it  a s  a matter 
of fact, with a force that is quite indelible. A graduate 
may afterward fall from the standard of his al m a  mater 
but he never loses the im pression of her  work. The 
coi n  is stamped, but the Illeta l is base. How lit tle base 
metal has been able to stand the fire and forge of this  
workshop the records show-a record unique in the 
annals of ed ucation. 

Exclusive of outbui ld ings, reservoirs and batteries, 
the Military Academy and Post of West Point consists 
at present of 163 structures. 

These structures have been erected at various periods 
and irregu lar intervals fro lll 1816 to the present day. 
'.rhis sporadic bui ld ing, bmugh t about part ly  by the 
adverse conditions u nder w hich the Academy devel
oped at its formative period, has prevented the adop
tion of any systematic plan in the arrangement or 

coherent type in the architecture of 
the publ ic � edifices, although the 
topographic requirements of the 
site have controlled developments 
along certain l ines, and the so
cal led El izabdhan style of the 
Cadet BalTacks and Li brary have, 
to a certain extent,  determined the 
character of some of their more im
portant neighbors. 

Ther� have been three im portant 
periods of construction in the his
tory of the Academy. The first, 
from 1836 to 1841, i ncl udes the 
Chapel, t he Academy t>ui ld i llg, reo 
cently torn down,  Ordnance La
bor�tory and the Library. This 
latter, a castel lated and buttressed 
b uilding with a dOllie, determined 
the style of the Barracks erected 
later. The second, from 185 1 to 
1858, com prises the Cadet Barracks, 
Mess Hal l ,  Riding Hall, a Soldiers' 
Hospital and t.wo sets of Barracks. 
The third , begun in 1 8 9 0, sees 
c o m p i e  t e d  the new Academic  

bui lding, Gymna· 

I n  another rE)-: 
spect its princi· 

pies are unique. 
It stan ds in loco 
parentis not only 
over the men tal 
but the moral, 
physical and, so 
to speak, the of
ficial man. I t 
dominates every 
phase of his de· 
velopment, every 
moment of his 
academic � x i s t 
ence. It becomes 
responsi ble for his 
health as a physi
cal, social, a n d  
o ffi c i a  I being. 
There is very little 
of his time over 
which it does 'n ot 
exercise a close 
scrutiny and for 
w l-iich it does not 
demand a rig'id 
a c e o  u n t at>iilt)'. 

Containing Regiment.aJ Flags, Standards, and Colors; Portraits of Graduate Army and Corps Commanders; Bronze Memorllll Tablets, and Trollhi�, 

CULLUM MEMORIAL HALL. 

sium, a Memorial 
Hall, a renovated 
Library, a n e w  
water s u p  p l y , 
some few officers' 
quarters, a Sol· 
d i e  r s '  Hospital, 
B a r r a c k s  and 
quarters, a n d  a 
B a t t l e  Mon u
ment, with other 
m i n  0 r changes. 
Although in this 
last period m uch 
has been done, 
there r e m  a i n 
m a n y  o f  t h e  
bui ldings of the 
first and second 
period i n  an in
adequate and ob
solete condition, 
i r r e s p e c t ive of 
any i ncrease in 
the functions of 
t h e  institution . 
A n y  proposition 
l ooking to a con
siderable en large

m e n t  o f  t h e  
AcadE'my involves 
at once a review 
of the whole es
tablishment, and 
i n  v i  t e s  at the 
same time a con-
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sideration of the scheme of arrangement throughout 
with a view to its systematic renewal. 

The Corps of Cadets on July 19, 1899, numbered 329, 
exclusive of three foreigners present for instruction by 
act of Congress. The maximum strength allowed by 
law is 381, and there were, therefore, at that date 52 
vacancies, or between 13 per cent and 14· per cent of 
the legal allowance. 

The average strength of the different classes at the 
close of the academic year for the last ten years is as 
follows: 1st class, 59'4; 2d class, 64·7; 3d class, 69·0; 
4th class, 92·2; or an average strength for the entire 
Corps of 285·3. The Iltrength as given abo-ve for July 
19 represents the period of nearly 
maximum size after the entrance of 
the new class, and the average for 
the past ten years is for the period 
of minimum strength after the an· 
nual examination. The average 
strength of the Corps for the past 
ten years at the period of maxi
mum strength, i. e. , after the en
trance of September candidates (ex
cluding these for 1899) is 323'9. 
This figure is approximate, owing 
to the difficulty of determining ex
actly the period of maximum 
stl'ength, but is sufficient.ly accurate 
for purposes of comparison. The 
difference between these averages 
of maximum and minimum strength 
is 38·6, or an average yearly loss of 
nearly 12 per cent. 

The legal maximum 9f the Corps 
of Cadets for nearly all of this pe
riod being 381 and the average 
maximum being 323·9, the average 
loss to the Corps through failure of 

J ,ieutifi, �meri,a •• 

As the losses of the tlrst two classes are small, these 
figures would very nearly represent the size at the 
maximum period in the beginning of the academic 
year. The 3d class, however, would be about 20 per 
cent larger at that time, or in the neighborhood of 125 
men; and the 4th class about 30 per cent, or 185 
men. 

It is pertinent in regarding this increase of size of the 
graduating class of the United States Military Academy 
to observe that this is now, or will be in the very near 
future, equivalent to one graduate for every million 
inhabitants, and also to recall the fact that in the 
greatest war of modern times, after four years of conflict 
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battletlelds of Il. long and terrible struggle. The ad
visability of increase of the number of graduates of the 
academy is independent of the question of increase in 
the regular army, and tends directly to minimize the 
necessity for such increase, for the reason that as more 
men of military education are at the service of the 
nation in the emergency of war, the more efficiently 
and promptly can large bodies of volunteers be organ
ized and trained; and were the nation to possess three 
or four such schools their provision of educated soldiers 
would be the most economical military establishment 
it could create. As a matter of fact, a graduating class 
of the size estimated would not provide the yearly sup-

ply required for an army of sixty 
thousand men. 

_._.-

FOREST PRESERVATION.* 
In Pennsylvania, we are able 

to report substantial progress in 
the way of suppression of forest 
fires. Ten years ago it was esti
mated, and not overestimated, that 
the annual loss to this State by 
forest fires was not less than $1,-
000,000 a year; in some years I 
know it exceeded that. In 1896, 
the loss by forest fires was only 
about $557,056; in 1897, it was 
$ll94,327; in 1898, it did not exceed 
$250,000. Now, of course, we must 
make allowance for certain differ
ences of seasons, which may have 
tended to ameliorate these fire 
losses, or to have lessened thelll; 
but, nevertheless, we cannot avoid 
the conclusion that a very large 
portion of this betterment has 

been the result of the labors of till-' 

1. Arizona forest lands ravaged by fire. 2. Spencer River, Pa.-Such land should be reserved for foresls. 8. Mimin County, Pa.-Land more valuable to the State than to the individual. 4. Long Run, Pa.-Too rapid 

drainage producing extremes of high and low water. 5. Susquehanna River, Pa.-Dry stream bed, affording reduced evaporatinj1 surface. 

appointment or deficiency in studies is 15 per cent. 
or, in other words, the strength of the Corps of 
Cadets at the period of its maximum strength is 85 per 
cent of its legal strength, and at the close of the aca
demic year its strength (minimum period) is 74'9 per 
cent of its legal strength. 

Should the maximum leg-al strength of the Corps be 
increased by Congress to 600 men, it would follow from 
the foregoing that under existing conditions its maxi
mum actnal strength would be 510 and its minimum 449. 
As the average size of the graduating class for the same 
period is 59·4, it follows that with the increase proposed 
a graduating class of about 93 men may be looked for. 
The size, therefore, of the four classes would be as fol
lows at the minimum period: 1st class, 93; 2d class, 
102; 3d class, 109 ; 4th class, 145. 

FOREST PRESERVATION. 

had sifted thoroughly the military talent of the land, 
the commanders-in-chief of the opposing armies and 
the commanders of every separate army in the field 
were graduates of this academy; that during this war 
it gave the country twenty Federal army commanders, 
thirty-six corps and fifty-foul' division commanders, all 
of the rank of Major-General, in addition to a large 
numbel' of brigade and regimental commanders; that 
the chiefs of the active corps of the General Staff in 
Washington, who organized the great armies of the 
war, were also West Pointers, and that on the oppos· 
ing side a very large majority of the officers in chief 
command, as well as the President of the Confederate 
States, were all educated at the academy. This con
dhion of affairs was not the result of an initial ad
vantage of position, but the fruit of experience on the 

Pennsylvania Forestry Association, and the State De
partlIJent of Agriculture. Every law that has been 
passed in this State has been �ainly throug-h these two 
bodies; and one law, which compels the constables to 
turn out and snmmon a posse and put out a fire, and 
bring in the neighbors-from these fire-infested districts 
and compel them to put out the fire-that law has been 
one of the most potent factors in changing public senti
ment that you can conceive of. Before that became a 
legal necessity-before it was anybody's duty to put 
out these fires-before anyone was armed with the au
thority to summon a posse and suppress it, the JDan 
who starterl a fire was looked upon as a harmless 

* An Address delivered February 21. 1899, at Horticultural Hall. Pbiladel

phia. before the Pennsylvania Forestry Association, by Dr. J. T. Rothrock, 
Penn�ylvania Commissioner of Forestry. Revised by tbe author. 
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vagrant ; but starting a fire to-day is to put the whole 
com m unity out at the fire l ine ; they leave at home 
their sowing, their crops-and harvesting also ; and 
the result has been that the man who hitherto, start
ing a forest fire, was s imply tolerated, has now come 
to be regarded a.'l a public enemy. T hat is  the best re
su lt .of the fire laws i n  this State. 

I wan t to refer here, very b riefly, to some remarks 
of President El iot. of Harvard University. T h is little 
extl'act of  his says : .. Anyone who has traveled 
through the woful, treeless country around the 
Mediterranean, such as Spain, Sicily, Greece, Northern 
Africa, and a large portion of Italy, must frequently 
pray that our own country may be preserved from so 
d ismal a fate. It is not the loss �of the forests, only, 
that is  to be regretted, but the loss of agricultural re
gions, now ferti le and populous, which may be deso
lated from th� floods that rush down frOID bare h i lls 
bringing with them vas t quantitie s of sand and gravel, 
to be spread over the landscape. Travel ing t wo years 
ago through Tuscany, I came s uddenly over a fine 
Roman village ruin,  standing over a wide border. of 
river beach-stand in g  30 feet over the bed of the ri ver. 
and which once had served as the basis of a populous 
region. The standing houses testified to the flooding 
capacity and strength of the waters." He said, " I  have 
been here t h ree or four yean. ; and three t imes have 
I seen the river rushing over the parapets of that 
beach ; and yet that cou n try was once one of the rich
est countries of the Roman Empire. It  now yields a 
scanty support for a sparse and semi-barbarous popu-
lation. The whole region about is treeless. 

. 

.. The care of the national forests is a provision for 
future generations ; and in the maintenance of the 
vast industries of our cou n try a good forest ad min
istration would  soon support itself ; but i t  should be 
organized in the interest of the whole coun-
trY-:-llo matter at what cost. " 

L do not care t o  speak long, only a few 
minutes ; and I will si mply state that the 
s lides to be thrown on the screen have refer, 
ence to the general aspects of the question 
of water evaporation. I want, j ust for a 
moment, to call your attention to the fact 
that al l ,  except the first sl ide (Fig. 1), were 
made i n  Pennsyl vauia. The first one is taken 
from Arizona, where evaporation goes on very 
rapidly for a little while and then subsides, 
because of the removal of the water, either 
by flowing out of the country. or by evapo
ration-until it  is a region practical l y  with
out evaporation . Any change occuning 
here now i n  the normal condition of this  
cou ntry w i l l  result i n  upsetting the balance 
of nature. The excess ive floods that you see 
on the  one ' hand and the half  dry streams 
on the other, show a cond ition w hich is not 
a norlllal characteristic of . this  country. I 
do not Illean to say that there n ever were 
high floods before the relllOval of the forests 
began ; but  they cOlli e  1 I 0 W  with greater 
frequ ency ' than · before the country was 
clell-red. In con n ection with this we have been in the 
hab i t  of look i l l g  u po n  the flood and drought as the 
pr inc i pal facto!";; o f  the  forestry problem,  so far as the 
cu u n t ry i tself was concerned ; but there is  another one 
to which very l i ttle at [eu tion has been given.  I refer 
now to th is  question of evaporation. 

I have been at some l ittle pai ns to make an est imate 
as to the alllOunt of water evaporated, or that ou�ht 
to be norl llal ly evaporated , from the Susquehanna and 
J u n iata th rou�h Perry aud Dauphi n  Counties d o w n  
a s  far a s  Midd letow n ;  a n d  Illy estimate is t h a t  thel'e 
!Should be about 103,000, 000 gal lons of water evaporated 
dur i llg  the month of J u l y. As it n o w  is these stream 
beus are more than half dry (F igs. 4 and 5) during a 
large part of the year. E very one of those streal'us that 
you see upon the map of Pell nsylvannia  there repre
seu ts an evaporati ng basin ; but as we, go along, you 
wi l l find that Illore than half  of these stream beds are 
dry. The surface of these evaporating streams is re
d uced ;  and the consequence is  that the Illoisture w hich 
shou ld be goin� into the air never reaches i t; because it 
has run out  of the country in the form of a flood. The 
result  is that the stream beds are sim ply bare ; and the 
water which should be evaporated into the atmosphere 
has gone ; often worse than wasted. 

What does thi8 mean to the country ? When you 
take water and put it over a fi re in a kettle, you find 
that heat is consumed i n  elevating that water u p  to 
t h e  point  of vaporization ; that heat becomes latent. 
T h is is going on throughout the whole day, wherever 
l. i . ere is water to be evaporated. If we have a large 
area on w hich the evaporation is taking place, the 
heat of the  surrounding country is  expended, to a cer
tain degree, in vaporizing that water ; and thus ex
pe nded there, becomes Jatent,-it is so m uch heat lost. 

When is evaporation most rapid ? During the sum
mer months, at the  very ti llle when we would expel'i
ence the greatest benefit from any change which tends 
to moderate the extreme heat. By the very act of 
evaporation, the climate is moderated and kept with
in tolerable limits. That is not all : not only does the 

evaporation of the water tend to depress, or to lower, 
to regulate-if I may use that expression-the summer 
heat, but it also prevents excessive cold in the early 
autumn. As the n ights become cooler and the water, 
which has been vaporized, has been carried up into 
the atmosphere during the day, is, to a certain extent, 
condensed there, i t  pre vents the escape of the earth's 
heat ; so that you have, during the , heat of the day, 
the vaporization absolutely tempering the climate and 
keeping it w ithin endurable l imits and, at: night, pre
venting the escape of what remains of the earth's heat. 
I am, therefo're, perfectly safe in stating that one of 
the functions of this great evaporating area, of which 
every one of t he streams of the State is a.n instance, is 
in the interest of moderatillg  the climate, preventing 
the extreme heat of the day and the extreme cold of 
the night, 

That is not all  : i t  is also in  the interest of the growing 
crops. We know that a fe w inches of rainfal l ,  or-to 
put it sti l l  more definitely-a few days very often dur
i n g  the Illonth of August, or July, or Septembel', deter
mines the production or non-production of a l ucrati ve 
crop. At the very time when our growing crops are' 
suffering most from the effects of drought, when the 
evaporation from streams should be most rapid, that 
evaporation here is cut off by fully one-half becau8e' 
the surface from which the ,  water shopld be evapo
rated is so greatly  red uced, and the air is rendered so 
much the more dry. yo� take' the stream as you see it 
here (which is by no means level fu l l ; yoU: have dry 
rocks, and only a portion of the stream is co vered with 
water ).  That evaporating basin is  red uced by fully 
one-half, j ust at the. time w hen most needed. 

There is  another th ing to bear in mind : not only, 
then, do we have the evaporation from these streams, 
whose channels should be kept full, moderatiug the 
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TWO VIEWS OF THE BALDWIN LAMP, 

climate, alld have them also giving us a cooler day and 
a warmer night ; but we have also the power that we 
need for the development of our industries. 

Now, then, if these grounds that h ave been covered 
with tim ber and, as a ru le, burnt over, remain in that 
barren and treeless condition, it wil l  be i m possib le  to 
keep alive these forces wh ich are to conserve the in
d ustries of the future. If an equable cl i mate ; i f  a 
fertile soil ; if prod uctive crops and i f  watel' power 
for the future are necessary condit ions of OUi' c iviliza
tion, there is no power that we have under OU I' con
trol that w i l l  . in the s l ightest degree influence these to 
our benefit., except . the preservation of the forest. If 
we can keep the forest at the headwaters of these 
streams, we can reap the benefits I have spoken of ; but 
there is n o  other single n atural force that we, have 
control  of t h at wi l l  help us to reach these results. 

There is no intel'est before the State of Pen nsyhrania, 
to- n igllt ; t here is no cause, or · bill,' with wh ich our 
legislature wi l l  be cal led upon to deal this w i n ter, that 
is of as Ill uch i llJ portance to the future of this State as 
the i mmed iate setting apart of the forestry reserves 
which were ordained by the last legislatu re. Men live 
and die ; and parties and policies appear and disappear ; 
but these questions of the waterflow of the common
wealth ; the temperature in  w hich we live ; the quality 
of OUi' soil, i n volve the future ; t here is not hing, I say, 
that is as i m portant to the State as that these safe
guards shall  be set around this commonwealth, and set 
around it  immed·iately. 

• • • •  • 
A STORM swept over Paris recently and did SOUle dam

age to the Exposition. A piece of statuary in  one of 
the alleys became undermined on account of rai n  
washing away the earth, and i t  fel l . In the Fine Arts 
Palace sufficient allowance was not m ade in  some in
stances for the expansion of glass and iron under the 
su n's rays, consequently many panes of glass became 
brok en, and when the storm came, water poured into 
the building in several places, threatening the valuab le 
pictures, which were moved to places of safety. 
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THE BALDWIN ACETYLENE BICYCLE-LAMP. 

An acetylene-lamp which is noteworth y for its cheap
ness, cleanliness, simplicity, and efficiency-qualities 
not always met with in gas lamps-has been introduced 
by Mr. A. H. Funke, of 101-103 Duane Street, Manhat
tan, N ew 1:.ork city. 

The " Baldwi n " lamp, as Mr. Funke terms h is pro
duct, comprises essentially a water tank in the upper 
part, of the lamp and a carbide-chamber secured to the 
base of the laulp by three clips. The carbide, D, rests 
upon a removable tray provided with a central, per
forated tu be, 0, about which a porous fabric is wrapped. 
'fo prevent the carbide, D, from being jolted out of its 
chamber, a spring- pressed follower is employed, con
sisting of two, centrally-perforated disks connected by 
a helical spri ng. Water is fed to the central tu be, 0, 
of the carbide-tray by a small, down wardly-projecting 
d uct proviLled with a valve, the stem of which is screwed 
in the top of the water tank, and is operated from the 
exterior of the lallJ p. An index· finger, B, is provided 
to show whether the valve is opened or cl osed. 

The tank having been fi lled through the opening, 
A ,  and the valve opened sufficiently, water trickles 
i nto the central tube, C, of the tray, percolates through 
the porous fabric, and generates gas as it comes into 
contact with the carbide, D. The gas is fi ltered through 
cotton, E, and fed to a burner, located in the focus of 
a powerful ,  parabolic reflector. No glass is  used ; for 
the pressure of the gas is  sufficiently great to prevent 
the blowing out of the flame. 

Every part of the lam p can be easily reached. By 
releasing the clips which hold the carbide chamber i n  
place, t h e  lam p can b e  removed without soi l ing the 
fingers, merely by l ifting  the carbide-tray by means of 
the tube, C. The water-valve can be reached by un
screwing the index, B, and the burner-pipe can be 

cleaned by unscrewing the reflector. 
The lamp weighs but 11 ounces, is only  6� 

inches h i gh, b urns about 4 hours, and throws 
a brilliant white light for a d istance of 50 

feet in  front of the ·w heel. 'l'he lamp is made 
entil'ely of brass, wel l fin ished and nickel
plated, and is  furnished with a Gerlllan silver 
reflector w hich can easily be clea'1ed and will 
not become yellow. 

& utolDoblle Literature. 

The great demand for information in re
gard to automobile mechanislll and power as 
applied to the different ' styles o( carriages, 
motor wagons, tricycles and bicycles has 
final l y  cu l lll inated in the production of an 
i l l ustrated work that treats of the various 
vehicle power methods in use in Europe and 
the United States. This work is i l lustrated 
with the details of the progress of the horse
less vehicle from the earliest t illles wi th  
stealll, hydro-carbon vapor, electricity and 
cOlupressed air as  motive  powers. I II i ts  
i l lustrations are found detai ls  of construc
tion of the:.lead ing motor veh icles of Europe 
and the United States up to the present 

t i me, with half-tone process engravings of the vehicles 
of the lead ing man u facturers: The general manage
Ulent of motor vehicles is fu l l y  treated, and the spe�ial 
management of steaUl boilers and engi nes, explosive and 
electric motors is so extended and precise as to make 
this a na nd book for e vel'y body in terested' i n  the lllall U
facture and operation of an autoll lobile or motocycle. 

The book also contai.ns a list of patents on motor 
vehicles of various k i nds, f rQm 1856 to the ti me-of p u b
l icat ion ; also a list of addresses of automobi le b u i l ders 
in the United States, as far as known to the author at 
the ti llle of publ ication,  

In the n i n eteen chapters of the book, the introd uc
tory and historical chapters are fu l l  of int.erest to the 
general reader ; fol lowed by chapters on steam auto
mobile appl iances, special t i es in automobile construc
tion ; . '  steam-propel led vehicles, anLl i l l ustrated with 
automobile carriages ; vehicles with ex plosive motors, 
electric ignition.; devices, atomizi u g  carbureters, oper
ating devices and 8peed gears : motive power and run
ning geal' ; automobile b icycles and tricycles, with 
detailed i l l ustrations ; electric mot i ve power for vehi
cles ; how to bui ld an electric motor cab, with a scaled 
drawing, 

Compressed air power for vehicles is also described, 
as wel l as the general management of motor vehicles of 
all ki nds. These features make th i s  work all that is 
desired by those in terested in this su bject. There is a 
miscellaneous chapter on vehicle motors and ap
pliances, including subjects gathered too late for a 
place i n  regular order . 

The author, Mr. G. D. Hiscox, is a well-known me
chanical and consult ing engineer, and author of an 
advanced work on Illechanical movements, po wers, de
vices and appliances, and on gas, gasoline and oil 
enf,tines. 

The book has j ust been brou!l'ht out by Munn & 
Compan y, publ ishers of the SCIENTIFIC AMERICAN, 

and is sol d at a very moderate pri ce. For further 
particulars the reader is referred to our advert,ising 
pages. 



A SIMPLE WRENOH OF NOVEL FORM. 

The subject of the illustration presented herewith, 
is an ingenious wrench, in which the jaws can be 
q U i ckly adj usted and locked with the use of but one 
haud.  The i nventor of the wrench is Phineas R. Cole
l I I an ,  of 164 William Street, Newark, N. J. 

The wrench consists primarily of three parts-two 
jaws pivoted together at their ends, and a transverse 
adj ooti ng and locking member. The jaws, it will be 
observed, are formed with d ivergent slots, receiving 
tongues on the upper and lower plates of which the lock
ing-bar is com posed. The plates are connected and made 
closely to hug the slotted jaws by means of a set-screw. 
When the set· screw is loosened and the adjusting mem
ber is drawn inwardly or outward l y, the jaws are re
spectively drawn together or forced apart to receive 
the nut or other object which is to be turned. After 
adj ustment the jaws can be rigidly locked in place by 
means of the set-screw. 

S implicity of design, cheapness of manufacture, and 
d u rability of construction are the features of merit 
w hich cbaracterize this wrench. 

.. I e  . ..  
DIVING FOR ZOOLOGIOAL SPEOIMENS. 

BY CHARLES FREDERIOK HOLDER. 

The Bay of Avalon, California, on which is the Santa 
Catal ina aq uariu LU ,  is virtually the mouth of a large 
canon w h ich descend s  grad ually to the coast and is 
the collect ing ground of numberless marine animals. 

The water deepens rapidly in the bay, and to obta in  
star fishes, echini ,  holoth urians, deep- water serpulre 
and other forms, the writer sug�ested the use of a diver, 
wit.h most interesting results. A d iver of wide experi
ence was employed, who secured many specimens. A 
large double-ended surf boat, i n  which the pump was 
placed, was towed to the scene of operations, general ly  
off the rock known as  Sugar Loaf, and anchored firmly, 
bow and stern. The surf boat was followed by a n u m
ber of observation boats, provided with glass bottoms, 
through which every movement of the d i ver could be 
observed. 

As soon as the diver was ready to descend, a boy 
handed h i m  a scoop-net and a spike with which to 
secure specimens. Stepping down, round by round, 
he  final ly pushed off and s lowly san k to the bottom in 
about twenty-five feet of water. Through the glass 
bottom of the observation boats every movement could 
be plainly seen, as the d iver walked th rough t he weed, 
parting . it on each si <le with ease. Stopping before 
a group of rocks in the crevices of which were echini ,  

sea urchins, as black as jet, with spines five or s ix inches 
in length, he care-
ful ly pried away the 
stones, picked up one 
of the animals and 
dropped it into the 
net. On a rock near 
by lay a sea cucum
ber nearly a Coot in 
length, which from 
above looked like a 
huge caterpi l lar ;  and 
so c I e a r  was the 
water that it  could be 
seen contracting as 
the d iver took i t  u p. 

J C itutific �mtri,aa. 
back of each dorsal fin-and is known as the Port 
Jackson shark . It is a sluggish form, lying coiled up 
among the  rocks much of  the time, coming out  at 
night, which explains the ease with which the speci
Dlen was caught. 

A fish trap was handed to the diver, together with a 
scoop-net and a chisel . The trap was a l ittle smaller 
than a flour barrel, and made of wire, one circular end 
being so arranged that it could be opened and lowered . 
Down the diver sank again, followed by a stream of 
bubbles. Once on the sandy floor. he wal ked a short 
d istance and then entered the kelp forest; the glass
bottomed boats moving d irectly over him, where they 

THE OOLEMAN WRENOH. 

could follow his every action. Dropping the net be
side a pile of rocks, he thre w  himself down at fu l l  
length upon his face. O verturning some stones, he  
took out several sea urchins, which he crushed, plac
ing the pieces in his trap ; remaining perfectly quiet, 
his hand on the dour of the trap, leaning 011 h is e l 
bows. 

Al most the very moment the sea urchins were crushed 
the fishes darted fOI·ward. cro wding around the trap ; 
and when the d i ver held out his hand, they dashed at. 
the bait, tearin g  it in pieces. As he d i d  noiJ wish for 
the ad ults, b llt the young fish, which arE' dotted with  
rich blue splashes-alnong the  most beaut i fu l  of fisb�s
he gently pushed them aside. They paid no attention 
to him,  so to get rid of them he propped the trap door 
opell, grasped the hand net and . swept it ovel' three of 
the large angel fishes, then rose to his feet and brought 
them to the su rface. When he again descended, he  
found severa l gold aud b lue  fishes i n  the trap, and s l ip
ping the door. eas i l y  caught  them. Later, he he ld the 
wire trap i n h i"  l a p  and bl"Oke u p  some bait, ent icing 
the  l i t t le fish into it. 

As a result  of t h is walk, he brought u p  angel fishes, 
star fishes, holothurians, echini,  a number of large 
univalve shells, a l i vl llg shark, numbers of s lllall 
shells. Then he walked out into the bay to in v�stigate 
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it was not necessary to take them from the water, the 
specimens being transferred in the water from the wire 
collecting basket to a glass jal·. 

Not the least interestinl( feature of the experiments 
was the attitude of the various animals toward the 
d iver. It may be said that, the fishes paid no attention 
to h i m ; they ate from his  hand, fough t for the broke'\ 
bits of ech in i  which he held, and, apparent l y, I!d 
Yo ung suggested, considered h i m  as a h uge crab whose 
provender they could loot at pleasure. 

These experiments, as previously suggested, proved 
beyond question the value of the d iver in work of  t ll is 
kind, as the ground covered was a veritable forest of 
macrocy!jti�, in  which groups of rocks were scattered, 
making work with a dredge im possible. 

• •  1 .  
Petroleu m- Fired L O(lO motlves o n  R ussian 

Railroads. 

Locomoti ves are fired by petroleum residue on 13 per 
cent of the Russian rai lroads, and its use is exc l usive 
on the l ines of the Volga, and on the Trans-Caspian and 
'.rrans-Caucasian systems. The cond i tions for the naph
tha used are com plete pu rity, without sulphur, water 
or sand.  It lU ust be of a greenish color, never black, and 
i ts specific gl'a\' ity is not to exceed 0 '911  at 17�0 C. , 
with a boi l i ng poi nt not below 1400 C. Its combustion 
should take place without any appreciable residue. 
In order to provide co mbustible during t h e  winter pe
riod, when the transportation becoilies d i fficult or im
possible, the l ines of rai lroan using naphtha h ave, in 
certain p laces, a series of cisterns which contai n up to 
2, 500 tons. '.r he locomot i ves carry their  suppl ies u nder 
the water tank of the tender, and can thus place 5,000 

ki logrammes. The fi l l i ug  of the reservoi rs is carried 
out by a system of pU lU pS and piping, these being pro
tected against cold and also against tbe  action of 
steam. A series of metal l i c  fi l ters are placed in the 
cisterns aud reservoirs to retai n sand and foreig n  sub· 
stances. 

A STRASBURG engi neer has in vented a substitute for 
gutta pel·cha . .  In ordinary temperatures the mass is 
h ard l ike pitch, and whi le not being brittle is firm 
aga.inst pressu re. It does not break when ham mered 
even at the freezing point .  T h i n  plates were subjected 
to the action of sea water with good results. 

. . . ' . 
T h e  Curre nt Supplement. 

The current SUPPLEMENT, No. 1277. has lllany ar
ticles of great i n terest. " Relation of Height,  Weight 
and Strengt h  to the Cephalic Index " is  by D. A. Sar-

gen t, M .D. ,  Di rector 
of the  Helnen way 
Gymnasium at Har
vard, and is accom
panied by tweuty 
i l lustrations. " The 
Raft of Ulysses " is a 
study in ancient con · 
struction and car
pentry. " The Means 
of Defense in Ani
lIlals," by Prof. P b i l 
ip  P .  Calvert , Ph. D ,  
o f  the  University d 
P e n n sy I v a n i a, i:l 
the third installment 
of this remarkable 
paper, 'and deals with 
t h e  protection of 
food supply. .. The 
E I e  c t r i c  Automo
bile " is by A. L. Ri
ker. . .  '.rhe Terraces 
of the Automobile 
Club " describes a 

The men i n  the 
surf boat now slack
ed out rope and hose 
as the d i ver moved 
over the bottom. The 
glass-bottomed boats 
followed, and pres
ently the diver was 
seen to push aside 
the great vines of the 
kelp forest, which 
might tangle his 
lines, and stop be
fore some rocks cov
ered with a beauti
Cui carpet of moss
green, lavender and 
red, matted with the 
c o  i I s of serpu lre, 
whose breathing or
gans were of every 
color of the rain-
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remarkable exalll ple 
of gardenin g upon a 
roof. . .  Liq uids Un
der High Pressure " 
is by B. H. H ite. 
.. An Outline of the 
Development of the 
American Locomo
ti ve " is concluded in 
the present n umber. 
The article is ac-

bow. Stooping, he carefully overturned the rocks, 
holding his scoop-net in readiness. Sudden ly he drop
ped it, made a quick movemen t, and was seen to have 
a fish over two feet in length by the tail. It was a 
powerful creature and struggled Violently. trying i n  
vain t o  bite its captor, w h o  n o w  walked back t o  the 
boat. 

The capture had been seen distinctly, and was an
nounced to the followers on shore b y  the occupants of 
the glass-bottomed boats. Reaching the boat, the 
diver was hauled up to the ladder and slowly came 
above the surface, like SOlIle uncanny sea monster. 
HII had a ihark under his arm, and held it up to those 
on the boat. The shark was II. singular fellow, pecu
liar to the Pacific, spotted, and with two spines-one 

an old pile, which had long been used as a float ,and 
was I'ichly incrusted with  sel·pulre. The water rapidly 
dee pened, and he was now seen in  thirty or forty feet, 
strol l ing along on the sandy bottom. He carried a 
wire basket and picked up various shells as he went. 
l!'inally reaching the pile, he was hoisted up and held 
at 'various poin ts while he  pried off the crust of the 
wood which had been almost completely fi lled with the 
tubes of . teredos, and the surface of which blossomed 
with marvelous flower- l ike serpulre of every hue. At 
least t wenty pounds of this " bark " were removed
enough to cover the bottom of a large tank. The re
iult  of two days' work demonstrated the value of this  
met hod of col lecting specimens, as i n  using a dredge 
many of the most delicate forms were injured. Here 

companied by five 
illustrations. " Health Cond i tions in the Hawaiian 
Islands " is by C harles E: Davis, M. D. 

Con tents. 
(Illu8trated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 

Agricu lt u ral IlDplelDent s. 

INCUBATOR.'-MABY F. IlAv:icNS, Enid, Oklahoma 
Territory. The purpose of the invention ie to provide 
an incu bator arranged to prevent nndne crowding of the 
batched chickens. The incubator requires no lamp, and 
for convenient shipment is made collapsible. The In
cnbator comprises a box provided with gnides on which 
a drawer slides, containing an egg-eompartment, spaced 
on all sides from the box. Above the drawer, in the box, 
is a heating tank. The box is filled witb sand on all 
sides ot the drawer alid heating-tank. A filling-eap is 
arranged in the box above the drawer and betweeu the 
ej!;g-compartment and the front of the box. so that when 
the drawer is withdrawn from the box, the I!8nd will be 
prevel;lted from dropping into the egg-compartment of 
the drawer. 

POTATO-DIGGER. - ELLSWORTH PORTER, Clifton 
Springs, N. Y. The digger is so constructed tbat the 
blade, adapted to t;nter the ground, �.an be readily ad
jnsted, and likewise the inclination of the elevator. 
Means are also provided for rotating the receiver. 
The receiver is composed of a �ieve, the body portion 
consisting of a series of rods snpported in cylindrical 
form and arranged at an ane:le to the axis of tbe receiver, 
so that as the receiver is revolved. tbe earth is freed from 
the potatoes and discharged. The potatoes are carried 
partially np the sides of tbe receiver and then dropped 
downward In a central direction, escaping at the rear ('nd 
of the receiver. 

Electrical A pparat u 8. 

T E L E P H O N E - 'fRANSMITTF.R. - JOSEPH M. 
MOORE, Chatham, 111. T.bis telephone-transmitter has 
a diaphr8j1;ID, rearward of which 8re electrodes suspended 
by spring-arms. A tubular bridge connecta the elec
trodes and contains carbon balls. A transmitter made in 
accordance with this invention can be used with two or 
more cells of a battery and will be fouud very sensitive, 
powerful, and uniform in operation . 

Euglneerl ng-IlDproverncnt8. 

GAS_ENGINE.-FREDEBICK W. TOEDT, Hamburg, Ia. 
'rhi. gas-engine comprises a power-cylinder provided 
wuh a piston , and a pump-eylinder having two cylinders 
one within the other. The inner cylinder has ports or 
by-passes designed to connect with opposite sides of the 
pump- piston ; and the outer cylinder is connected with 
tbe power-cylinder. A spring-held anxiliary piston, 
slida bl e on the pump-piston rod, serves to prevent the 
escape of the surplus e:aseons mixture. A rack is secured 
to the inner cylinder. A governor is provided , together 
with a gear connection from the governor to the rack, 
for shifting the inner cylinder. 

PlST ON-PACKING.-ALBERT A. MURRAY, 1509 W. 
Fayette Street. BaltImore, Md. The invention relates to 
packing-rings for rendering pistons and rods air or 
.team tight and provides a rine: of this nature constructed 
In segmentaI sections arranged with abutting ends. A 
segmental plate i@ secured to the side face of each section 
at one end so as to overlap the adjacent end of the next 
section. Each plate is formed with an inturned lower 
end or 1Iane:e extending over the under side of the sec
tion til which it is secured and the under side of the ad
Jicent end of tbe next section. 

MEANS FOR IND ICATING MOVEMENT OF 
FLUI1). -ORVILLE CARPENTER, Pawtucket, R. I. This 
device, designed to indicate the movement of a fiuid con
tained in a pipe or boiler, is made to sound an alarm 
wbenever the fioid is fiowing. The apparatus comprises 
an electromagnetic indicating device and a body nor
mlllly at rest in a 1Iuid and in tbe field of the magnet of 
the indicating device. 'l'he body is beavier than the 
fioid, and.\s adapted to be moved by the fillid out of the 
field of the mae:net, to cause a disturbance of the latter 
and operate the indicating device. A thermostatic re
tarding device prevents the operation of tbe indicating 
device nntIl tbe body has heen held out of the magnetic 
field a predetermined length of time. 

Mech a li lcal Devlce8. 

TOOL-HOLDER.-WILLIAM H. C. HARBISON, Wood
ville, South Australia. Some six months ago, Mr. Harri
son received letters patent for a brace upon which a 
number of bits were secured by means of a rotatable 
sleeve to which the tools were hinged at their tang ends, 
so that when required, each tool could be turned on its 
hinge and quickly affixed in place, and conld be returned 
to idle position without the neceBBlty of detaching it. 
The present in ven tion provides various improvements 
whicb increase the efficiency of tbis ingenious device, 
tbe improvements providine: better means for hinging 
the bits to the sleeve and for protecting the points by 
means of a cap. 

ELEVATOR.-DANIEL CORCORAN, Yonkers, N. Y. 
The elevator comprises a rack in the well, tbe teeth of 
which rack are engaged by rol lers monnted on the pivot
pins of a driven, endless chain. The chain passes over 
sheaves, a pair of sheaves serving to engage a number of 
rollers with a corresponding number of teeth on the 
rack. A driven, worm-shaft has a worm in mesh with 
rollers between the other pair of sheaves. As soon 
as tbe worm-shaft ceaReS to rotate, the chain ceaees 
to travel, balnEr held from movement by the worms. 
Hence there is no danger of · the cage's descending auto
matically unless the driving gear be set in motion. 

TYPEWRITER. - MANUEL S. CAIiMoNA, Mexico, 
Mexico • . The invention is a typewriter of that class in 
which the writing-surface is stationary, while the type is 
located upon a carriage which travel@ over the wrlting
surface. In such machines the carriage generally sup
porta the· keyboard, which the operator must, therefore, 
Collow in the movement of the carriage. The main ob
ject in the present invention is to separate the keyboard 
from the carriage, making the keyboard ststionary and 
securing an increased speed of operation, since the 
writer need hot change the position of his hand. The 
carriage is lightened and moves more readily, which 
aeided ease of motion also tends to increase the speed . 

WIRE-CRIMPING M A C  H 1 N E . - CHABLES M. 
McBRIDE and FREDERICK J. HEYBACB, Savannah, Ga. 
Wires for fastening and supporting coiled springs in 
mattresses are usually formed · by hand,· a procel!S which 

J £ itutifi£ �mtri£au. JUNE 23, 1900· 
requires mnch time and hence Incnrs considerable ex
pense. The present invention provides a maclline, by 
means of which the wires can be rapidly and accurately 
formed and cnt oft In proper lengths ready to be attach
ed to the springs and the frame, thus redncing the 
amount of labor and the cost of manufacture. The ma
chine Is adapted not only for crimping spring-holding 
wires, but for forming almost any kind of wire. 

CARPET-STRETCHER AND TACKER.-CHABLES 
P. KNAl'l', Deposit, N. Y. When the handle-rod of this 
device is operated, foremost prongs are made to take 
hold of the carpet. Upon depressing the handle-rod, the 
forward end of the stretcher Is raised, wheels being pro
vided to act as a fulcrllm nntll every prong engages the 
carpet; and the device is then pushed . forwardly with 
the edge of the carpet ont of contact with the fioor, 
thereby doing away with friction. The handle-rod is 
again raised, while a tack is placed in a chute, to drop 
into proper position between jaws. A hand-lever is 
then operated to CRnse a hammer to drive the tack, 

Railway -Contrlvance8. 

PORTABLE TICl;rnT-MACHINE.-CLYDE LANDERS, 
Tacoma, Wash. This printing-machine is adapted to be 
conveniently carried in the hand or pocket and Is d�ign
ed particularly for the use of street-raIlway employes In 
printing transfer-tickets. The machine comprises a 
casing in which a type-carrying cylinder is mounted to 
rotate. A roller tn the casing senes both as a feeding 
and impre88ion roller. Drums are mounted to rotate on 
a core in the cylinder; and type. carrying hands, sup
ported on the drums, are independently movable over a 
bridge-piece formed in a wall of the cylInder. 

ELECTRIC-RAILROAD SWITCH. - THOMAS A. 
RuODES, Sr., f:lovernment Printing-Office., Washington, 
D. C. The switch is so devised that an electric car ap
proaching a tumont-switch takes current from the main 
supply-eondnctors and by a shunt-circult actuates an 
electrically -operated motor mechanism, which turns the 
swiw.h-tongues of the track ahead of it to switch off the 
car and after reaching a certain point sends a shunt
cnrrent back to restore the rail-tongues to their former 
position to open the track for straight travel. The 
Invention is particularly appllcable to nndergronnd elec
tric systems. 

MlNcellaneou8 I nven tlon8. 

STEAM-COOKING APPARA TUS.-THOMAS DOUG

LAS, 29 Farrington Road, London. E. C., England. 
In cooking hams and other kinds of food in large 
quantities, this apparatus prevents great lOBS of heat 
and waste of time. It provides means for drying, 
and avoids condensation of the steam in the cook
ing-chamber. In the device, the cooking-chamber 
has a removable door, capable of being locked in 
a steam-tight manner, a perforated .team-inlet pipe, 
un imperforated coli or pipe disposed near the chamber's 
inner walls, the lattt'r coil having the inlet and outlet 
ends at the exterior of tbe chamber, which is further 
provided with a safety-valve antI exhanst pipe, and a 
carriage within the chamber WIth means to support the 
material to be cooked. 

LOAD-BINDER.-JOBN MORTENSON, Neihart, Mon
tana. Mr. Mortenson's binder is constructed of chains 
and levers connected and adapted to be so operated that 
the cbain proper cau be drawn tightly around the load 
of logs, lumber, and other material, and sfcured when 
nnder due tension. The apparatus has a lever with 
jaws which are cnrved and fnrnished with shanks, 
between which a slot extends inward. A pivot crO@ses 
the slot between the jaw-shanks; and a bindlng�chsin is 
attached to the pivot and between the jaws. . Stay aud 
locking-chains are e.onnected with the binding-chain and 
lever. On acconnt of the lever-jaws' beine: very wide in 
their outer sides, thus giving streugtli and rigidity, chains 
having very short links can be used. 

HEATER.-JOHN G. McNAUGHTON, Salisbury, N. 
C. The object ot tbis invention is to furnish a h�ter 
so cOl;IStructed as to facilitate the relining of a stove 
without any injnry to the stove-top, to permIt the ready 
control of the draft anrl the convenient withdrawal of 
the ashes. The body of the heater haij a draft-open
ing In its front side, and a stove-pipe connection at or 
near ita npper rear side, provided with a cover form
ed of the rear section secured to the body. A front sec
tion Is hinged to the one in the rear and has a depending 
fiange fitting \\ ithln the open end of the body. the hinged 
section being arranged at its swinging edge to work 
above the draft-opening. 

VEHICLE-AXLE AND BOX.-JoBN G. ANDER
SON, Rock Hill, S. C. Completely dust and sand-llroof, 
this combined vehicle·axle and box is arranged to mn a 
long time without re-olllng, and to prevent leakage and 
waste of oil from the oil-Chamber. The vehicle-axle has 
a spindle with a lougitudinal oil-groove at the top, the 
/(tOove terminating between the ends of the s;>indle, and 
a longitudinal bottom on-groove at the onter end of the 
spindle. A box fits the spindle and is cored near its 
outer end to form with the spindle an Oil-ehamber, tbe 
onter end of the bottom oll-groove opening Into the 
chamber_ Oil cannot work ont at the inner end of the 
spindle, 80 that a lubricant, once snpplied to the device, 
will remain therein nntll it is entirely nsed np. 

De.lgn •• 
OVEN.-GEOBGE H. HOLDEN, Burlington, Vt. The 

patent was granted for a new form of oven especial ly de
signed for baking bread, and Involves a special arrange
ment of doors or panels controlling access to the shelves 
npon which the bread to be haked is supported . Below 
such panels or doors is a special form of stove-front. The 
stove extends below the shelves to furnish the ne
cessary heat. The patent also shows, alongside the 
doors or panels, forwardly projecting plates furnishing 
hinge connections for the doors and presenting a serrated 
appearance. 

STOVE.-GEORGE H. HOLDEN, Burlington. VI. The 
stove covered in this patent has a main or body portion 
containing the fire-pot and a'tO" portion which commu
nicatea at one end with the body portion and extends 
rearwardly therefrom. 'l'his top portion has a top plate, 
which also extends over the body portion and is cOrru
KIlled transversely and arched slightly from side to side, 
thus inereMing the strength and radiating surface of , the· 

stove. In use, this stove ·is Intended to be 1Itted In an 
oven which Is especially designed for baking bread. 

GARMENT-HANGER. - RoSANNA RoONEY, Man
hattan, New York city. The hanger is 80 constructed 
that It preserves the shape, not only of the shonlders of 
a coat, waist, ·or the like, bnt of the collar as well. 

NOTE.-Copies of any of these patents can be furn
Ished by Mnnn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paP'lr. 

NEW BOOKS, ETC. 

THE MANAGEMEN T  OF DYNAMOS. A 
Hand y Book of Theory and Practice. 
By G. W. L u ru m is-Paterson, E . E. 
London : Crosby Lockwood & Son. 
New York : The Macmillan Com
pany. 1 900. 12mo. Pp. 262. Price 
,1. 50. 

The autbor has kept in view the requirements of me
chanics, engineers students and others who have or may 
have, the charge of dynamos. The subject is treated in 
a thoroughly practical manner, and the book should ap
peal to all those who wiph the sllbject treated in a 
clear manner without mathematics. 

BULLETIN OF THE AMERICAN MUSEUM 
OF N AT URA L HISTORY. Vol. XU. 
New York. 1900. 8vo. Pp. 3421. 
Price $4 

This Bulletin contains a number of important mono
graphs relating to geology, paJaentology, mammalogy, 
ornithology, anthropology, etc. It is illustrated with 
high-elass engravings and plates. The admirable work 
which the museum is doing is supplemented by highly 
interesting scientific papers which are publi@hed in the 
Bulletin and other books and pamphlets isslled by the 
Mnseum. 

THE TRACKMAN'S H ELPER. Revised 
Twentieth Century Edition. A 
Book of Instrnction for T rack Fore
men . By J. Kindelan. Revi�ed by 
Messrs. �rui th,  Coates and Sullivan. 
16mo. Pp. 334. Price $1. 50. 

No more valuable book on track has been written than 
the present one, and the author is a veteran trackman 
and pioneer anthor In America ot writing!! upon track. 

11 has heen thoroughly revised and brought np to date 
and is accompanied wherever necessary by illustrations 
and tables. 

SULLIVAN'S NEW H YDRAULICS. Con
sistin� of New Hydraulic Formulas 
and the Rational Law of Variation 
of Coefficients. By Marvin E. S ulli
van, B.Ph. ,  LL. B. Denver : Mining 
Reporter Press. 1900. Pp. 301. 

The anthor has prepared a book which is sure to be of 
value to all hydranlic engineers. It is filled with table� 
and formnlas. The wnter offers what he conceives to be 
the rational solution of tbe difficulties which confront 
the �tudent of hydranli�," when he compares the theories 
of the fiow and variations of the coefficient as set forth 
in the old formulas. The author has two pages of errata, 
but this is not surprislDg considering the difficult nature 
of the work. He conld also have looked with advantage 
to the improper abreviatlons of his titles. 

THE G OLD TRACER. A Practical Guide 
for Prospectors and Mi ners . By J. 
Marion Clark. Portland ,  Oreg-ou : 
Joh n Tal bot. 1899. 18mo, l'p. 104. 
Price $2. 50. 

The anthor has spent most of his Itf!l among mineral
bearing mountains and says that he has discovered and 
teated a new method of prospecting, and that by follow
ing the in�trnctions In hls book anyone can hunt gOld 
successfully in gold-producing regions. 

M ACHINIST'S AND DRAFTSMAN'S HAND 
BOOK. Con taining '.rabIes, . Rules 
and Form ulas. By Peder Lobben,  
M. E. New York : D. Van Nostrand 
com pany . . 1900. 12mo. , Pp. 438. 
Price $2. 50. 

The author, in simple language, explains mathema
tics Including logarithms, mensnration, trigonometry, 
geometry, drawings, strene:th of materials, mechanics, 
belts, pulleys, etc. Nnmerons examples are used to ex
plain the prinCiples and rules, and the problems can all 
be readily solved. The tables are printed in good type. 

THE TECHNIC OF MECHA NICAL D RAFT
ING. A Practical Guide to Neat, 
Correct and Legible Dra wing. By 
Charles W. Reinha rdt. New York : 
The Engineering News Publishing 
C�mpany. 1900. 

The aothor is the chief draftsman of The Engineerlne: 
News · and is, therefore, especially qualified to know 
what is required in good mechanical drafting. Will Ie dep
recating any needlessly ela borate finish, the writer ad
vises the use of jnst sufficien t shading . and finisbing 
toncbes to render a drawing tboronghly c(jmprehensible 
and to preclnde any p088ible ambiguity. It ie not ex
actly a mannal for beginners, bllt it serves its purpose 
when used by the draftsman who is familiar witb the 
mathematical principles of mechanical drawing. The 
book is handsomely printed and gives excellent examples 
of high-class draftsmanship . 

Marine Iron Works. Chloago. Catalogue free. 
.. U. S." Metal P!,lIsh. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co .. W aterb'y, Ct. 
Handle &; Spoke Mchy. Ober Mfg. Co., 10 Ben st., 

Cbagrin }'a11s, O. 
Most durable, convenient Metal Worll:ers' Crayon Is 

made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 
Gear Cnttlng of every description accurately done. 

The Garvin Machine Co., Spring and VBriCk SlB_, N. Y. 
Ferracute Macbine Co., Bfldgeton. N. J., U. S. A. Fun 

line of Presses, Dies, and other Sbeet Metal Machinery. 
The celebrated " Horns by-Akroyd " Patent Safety 011 

Engine Is built by the De La V erlIDe Refrigeratinjl Ma. 
chine Company. Foot of East 138th Street, New York. 

The best book for electnci&ns and bejlinners in elec
t.ricity i8 U Experimental Science." by .Geo. M. Hopkins. 
By mail. ". Munn &; Co., publishers, 30'1 Broadway, N. Y. 

IF' Send for new and complete catalogue of Scient.itlc 
and other Books for sale by Munn &; CO. , 381 Broadway. 
New York. Free on appl\eation.. 

HINTS 'ru CORRESPONDENTS. 
NaIDe8 and A dd " c88 must accompativ all letters 

or no attention will be paid thereto. Thl@ is for ow 
Information and not for publication. 

lI e feren('e8 to former articles or an�wers should 
give date of paper and page or nnmber of question. 

I ll q u lrie .. not answered in reMonable time shonld 
be'repeated : correspondents lI ill bear in mind that 
some an.wen; require not a little research. and. 
though we endeavor \0 reply to all either by lettei 
or in this department. eacfi m ust take his turn. 

B "fuc:; ����sto\fifJ
rc

::"iu�I:.��t�
o

:d=:� houses manufacturine: or carryine- the same. 
S l,eclal ,,' ri l l e n  . n  . .. .  r ... u . .. o n  on matteI'!! of 

personal rather than general interest cannot be 
expected wIthout remuneration.  

Scle n U l i c  " m e r l c' u n  S l I p p l  ... nentll referred 
to may be had at the office. Pnce 10 cente each. 

Book8 referred to promptly supplied on receipt of 
price. 

�' I nc ra III sent for examinatIon should be distinctly 
marked or labeled. 

(7903) G. P. A. asks : What can be used 
to soften horn so as to turn ont bnttons easier, AO that 
tbe knives will not dull very easy, and what to use to 
bleach the same to pure white-something that will 
not be expensive ? A. The bony core of the horn Is 
first removed ; the next process is to cnt off with a 
saw the tip of tlie horn, that Is, the whole of its solid 
part, which is used by the cutlers for knife handles and 
sundry other purposes. 'rhe remainder of the horn is 
left entire, or is sawn acroBB into lengths, according to 
the nse to which it is destined. Next it is immersed in 
boiling water for half an hour, by whicb it is softened, 
and while hot is held in the fiame of a coal or wood fire ; 
taking care to bring the inside as well as the outside of 
the hom, if from an old animal, in contsct with the 
blaze. It is kept there till It acquires the temperature of 
molten lead or thereabout, and in consequence becomes 
very soft. In this state it i@ slit lengthwise by a strong 
pointed knife like a prnning knife, and by means of 
two pairs of pincers, applied one to each edge of the slit, 
the cylinder is opened nearly fiat. The degree of com_ 
pre88ion is regnlat�d by the use to which the horn is 
afterward to be pnt. When it is intended for leaves of 
lanterns, the pressure is to be sufficiently strong (in the 
langual!e of the workman) to break the grain. by which 
is meant .eparating in a slight degree the laminm of which 
it is composed, so as to allow the round-pointed knife to 
be introduced between them, in order to effect a com
plete separation. For combs the plates of horn sbould 
be pre88ed as little III! possible, so that the teeth may not 
split at the points. They are sbaped cbiefiy by means of 
rasps and scrapers of varions forms, after having been 
roughed out by 9 hatchet or saw ; the teeth are cut by a 
double saw fixed In a back, the two plates being set to 
different depths, so that the first cuts the teeth only half 
way down, and id followed by the other, which cuts the 
whole length ; the teeth are then finished and pointed by 
triangular rlll!ps. Horn for knife handles is sawn into 
blanks, slit, pared, and partially shaped ; then heated in 
water and pre88ed between dies. It is afterward scraped, 
hnffed, and polished. BZeach1lng Hom.-Besides hy
drogen peroxide, horns can be bleached by immersing 
for a �hort time iu water slightly mixed with �nlphuric 
acid, chluride of .Ime, or chlorine, or they may be ex
posed in the moist state to the fumes of burnine: sulphur 
largely diluted with air. 

(7904) L. V. wri tes : I wish to take five 
amperes o f  current from a constant potential circuit of 
ll1i vol�. What size and length German silver wire 
should I use for resistance coil ? A. The total resistance 
of the circuit will be 23 ohms when 5 ampfl'CS 1Iow 
through it. A rheostat of 23 ohms of any size of wire 
will do the work for yon. No. 14 wire is however a good 
size. German silver wire of this size has abont 30 feet 
per ohm. Yon wlIl therefore require nearly 700 feet. 2. 
Can I make a resistance coil act as an electromaguet by 
using heat-proof insulatiou ? A. An electromae:net 
should be wound of magriet wire, donble covered with 
cotton insulation, if a heavy current is to be sent 
through it, and Insulated further with shellac. It 
should also be built upon an iron core. InstrnctIons 
can be found in Hopkius' " Experimental Science," price 

We have heen favored b y Carlos A. $4 by mail . This valuable book shonld be in the hands 
of every student of electricity. 3 Is German silver best Butler, Esq.,  of 321 Greenwich Street, New York city, for reSIstance coil ? A. Iron is as good or even better with some photographs of a model of the Temple of than German silver Cor a rheostat. since it has its melting Jerusalem, made by Mr. Bntler. The model is in two point much higher than German silver. If yon use iron. equal parta, for convenience, and when set up measures take twice III! many feet. 40 inches square on a table. It can be packed neatly and 

securely in two cases for transportation. Like the orlgi- . Camera Cln h. --If you h ave It con ven
nal, the model represents this building in marble, except lent supply of electridty. we sug�est that you locate a 
where bronze, gold and silver enter into its features. The sixteen-Inch hurricane electrie fan over the �ink nearly 
objects are minute and every �sential detail is correctly opposite the entrance to the dark room and provide an 
shown. The photoj!;raphs of tbe model are 6 x 8 1nches indirect light proof outlet to the air outside of the room. 
and are artistically moulJted in book form 9Xll inches. 

I 
The fan should be in the upper part of the room. The 

A booklet containing copious notes and explanations ac- water evaporation from damp clothes hnng a short dis
companies the two photographs, which are mailed on re- tsnce from the ceiling wonld as.lst In cooling the current 
ceipt of $1. of air, and 80 reduce the temperature. 
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mectrtc elevator. A. ·B. See . . . . . . . . . . . . . .  : . . . . . . . . .  651.6'12 

for which Letters Patent of the W �1:����:r��'i!'dn�io�IIiinction·box: ·JiCT:Green: 661.590 
Without Steam Power shoa14 Ele!�b�ai conduiiiors: pipe or . c;'iiduii ' for: iiCi': 661.484 

United States were Issued 
for the Week Ending 

JUNE 12, 1 900, 
A N D  B A C H 8 B A R  I N O T H A T D A T B. 
[See note at end of Ii.t about copies of the.e patents.] 

1���:���I���.d�f:icf &\t����T1n: : : : : : : ' : : : : : : : :  :JgI:� 
A Cii:e��r..������ .���. '.'?���.�����.

i�� ��I.�����: . �: .�: 661.717 Adju.table table. S. N. Norri . . . . . . . . . . . . . . . . . . . . . . .  661.6.'l8 AdvertIsing device. A. W. McArthur. . . . . . . . . . . . .  661.003 Air engine. explosive liquid. J. C. Ander.on . . . . . .  661,741 Alarm. See Burglar alarm. Amalgamation of precious metals, barrel, Eo 
A nc���.i'i".n3.°����rson: : : : : :  : : : : . : : : : : : : : : : : : : : : : : : :  llKl:� Annealing and blu1nlt furnace, J .  J enkins . . . . . . . . .  651,4(;1 Arm rest. de.k. �'. W. Warren . . . . . . . . . . . . . . . . . . . . . .  601.539 Armor plate, A. F. Gustafson . . . . . . . . . . . . . . . . . . .. . . .  651.800 Aspbalt. artillcial. J. A. Ju.t . . . . . . . . . . . . . . . . . . . . . .  661.358 Axle and body _ connection for droD-down ve .. hlcles and springs therefor. P. �·itzll"rald . . . . .  661.5118 Axle, eJectric raHway. Brinckerho:fl' & Doyle . . . . . .  651,330 
�:kh�T3:::n� �§��';r!o:: .���Il.l�� ':. ': : ':. : :  ':. : : '. : : :  \rAl:� 
�:M���'i."ar�tt? ��i�akiiig' 'Cyiindrtcai ' coiiOii; 661.773 

Rar�" �eeD�:::-ycii; iiandie ·liar. · · · · · ·  . . . . . . . . . . . . . . . . .  661.478 
Battery. See Secondary or storage battery. 
Battery attachment. e lectric. Ware & Cornell . . . .  661.680 Beam or column, composite metal . J. I�anz . . . . . . . 651.008 Bearing, axle. A. J. Robertson . . . . . . • • . . . . . • • • • . . . .  651.772 BearinlC. bal l. Morrill & Wells . . . . . . . . . . . . . . . . . . . . .  661.a76 Bearing. centrifu!lal machine. C. A. Matthey . . . . .  661.375 
�:���dfg�.eL�o.�!�::.�· (reissiiei : : : : : : : : : : : : : : : : :  '11:GG Bed. invalid' •• S. Nicholls. Sr.. . .  . .  . . . . . . . . . . . . . . . . .  661.a78 
g:�:�::�: r.;1r\\n����·L: Dismiike.:: : : : : : : : : : : : ::: �glt 
�r��cre �ra��ng�':ig;';:: W.· F: Hawes: : : : : : : : : : : : : : : :  �l:� Bicycle dress lIUard attachment. D. S. Hltch-

use our Foot and " Hand Power Greenfield 651,483 _ery. Send for Catalogu... Electrical distriiiutioii ·.ystA'm: :.i: 'S: Huiibard: : : :  661.664 
A-Wood.working lIachiDel7. Electrode. secondary battery. P. F. Ribbe . . . . . . . .  661.471 

SEN:cAr;���S·:ro. Co. y31!�;;jiiJ��iil!llI!l!!!r::� I Ill::!:TIt';leel1\�"ct.!l���:�';.�O:.· �n:u"�':mc'eie: 661.777 

695 Water St., Seaeca Falls, N. Elevator. C. M. Bartholomew . . . . . . . . . . . . . . . . . . . . . . .  661.562 
�l:�:��� �:��;��I��rh�d�a'*i� P:' lt8��iioii.: llKI:� AMERICAN PATENT!::!. - AN lNTER-MUng and valuable table .howlng the number of patent. granted tor the varlOD8 .ubjects npon wbich petition. bave been filed from the bel'innlng down to December 

31. 1890\. Contained In SClENTI1I'IO AMERICAN SUPPLEMlilNT. No. 1 0 02. PrIce 10 cent •. 1.'0 be had at this ofllce and frow all newsdealer •• �E NG INE.& FOOT M A C H I N E.  S H O P  O U T F I T S , 
, T OOLS AND SUPPLIES . ATHEs. j[BAST IAN lATHl  CO r � ?��:���� ,5; 

A Cutter Milling Attachment 
of �.J..�:rl.tr:: Pi "lrft!i f�Js

I
= 

G�£.n�e �c3��::��t�:dr�f 

lis indl.pensable for the proper execution 

?eed rod take. the place of a belt and cone feed and allow. the feed to .lip In case of work jl\mblng. Variation of feed. allowed by use ' of change gear. of latb e. 
FAN E U I L  WATCH TOOL CO .. Brighton .  Bosto n .  Mass. 

Patent Carrying Track 

OVERHEAD 
TRAMWAY 

for MIlI.'tl..�����:e.MrJ:.in7OTS�:: or for 
The Coburn Trol ley Track Mfg. Co. , 

Elevator .afety stop device. T. Larsson. . . . . . . . . . .  661.508 Elevator stoP. automatic. P. Buchheit . . . . . . . . . . . .  661.3:19 End gate. C. S. Wriltht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.620 Engine. See Air engine. Rock drilling engine. Rotary steam engine. Engmes. automatic .afety stop device for. J. K. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,407 Engines. moving piston. of ell;plo.lve. J. C. 
Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.742 Envelop. C. F. Belknap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66l,ti9'l 

��r��r.;n�: :-e�����r·p;.eveiiiing: F: Henze.: : : : :  llKl:� 
�ff�\:'�e�e�l�tl����'lilte.�. ����: : : : : : : : : : : : : : : : : :  �1:1&1 
�m:�: �: It ��ft:�.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  llKt�l . 
J:i:�:���e:������u�l�r::k && T$'J:li: : : : : : : : : : :  : : : llKI:� Filtering apparatus. W. A. Steven.on .. . . . . . . . . . . . 661.675 
RI���� ���:��Iw�t'!.�����ftt'. ��A����I�t,; llKUM 
�:�::�:::.f;�;:a�}���·O':F.FM��:::;�: : : : : : : : : : : : : : : :  llKU�� 
�:�: :::g:: 8: K: �t:..��.: : : : : : : . : : : : : : : : : : : : : : : : : : : :  :JgU� 
�1:�I�!a�g�����r�� ��.· ·coiiibinat'ton: · R: 'M: 661.585 

F10:ra�QI��r: · F: W: BroWn: : : : : : : : : : : : : : : : : : : : : : : : : :  llKl:= 
J::l� �r:�';jle��:k:e��. :'3�l�ugiiiiii: : : : :  : : .  �}:�� FOOd. malted lIaked. J. D. Bourdeau . . . . . . . . . . . . . . .  66L776 Frame. See ."  elocg,ede frame. . 
�����:�··S�� 'Xnn��R�� . .  aiid . .  b·liiiiiir"fiirnace: 661.722 

Cupola furnace. Hot air fumace. Furnace. W. A. Stubblebine . . . . . . . . . . . . . . . . . . . . . . . .  661.58a Furnace a.h pit and grate. W. D. Balcom .. . . . . . . . .  661.409 Furnace tiling. E. D. Meier . . . . . . . . . . . . . . . . . . . . . . . . . .  661.'67 
�;aC�!�I¥t�Il!:a�'t���:':::�" ' "  . . . . . . . .  ' "  . . . 661.451 
Game. L. A. Sexton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.811 

a.. 

A SAFE GUIDE 

Ruby Jeweled Elgin Watch 
pos.es.lng accuracy and every mechanical perfection that has won for it the proud title of . 

The World'. Standard . 
All jeweler. sell them in sizes and cases to sutt everyone. 

UThe Ways of a Watch" mailed free on request. 
BLGllf NATIONAL WATtlH CO. , EIgIa, IlL 

ACETYLENE APPARATUS 
Acetylene number of the SCI];NT1 FlC AMERICA � SUPPL];MI£NT. de.eriblng. wlth futl Illu.tratlons. the most 
���'i:'!,�::� o.:;,�r:t:n,::�e ::: lc::.:n:�,£a;�KBa:�'!,� 

BiC��f:ii.;iidie·lia;::A: H. srintiieii : : : : : : : :: : : : : : : :  llKI;� 
::���l: :r!��� S':h:.ekr�w�: .':. ��.�er: : : : . : : : : : : : :  llKI:m 
�1I.d "sa.:� �;,�.; .Pb":�!.ll?gg' bii: . .  · . .  · . . . . . . . . . . . . . . 661.752 

. • • •  HOLYO KE, llI A SS • •  , 

��::::�� �t��tcJf.;;·J.r�:�rgr: : : : : : : : : : : : : : : : : : : : : : :  �U� 
�:���ta��\:l'i'::�r G�·lr���I;�Ir: : : : . : : : : :  : : : : : : : : :  ggg?J 
�: ����i�:.I��!ft�\�':.lk J ill.Bi> �J:i;lweIL65i:340; �f:L"f 

The I'a. as mlide for and used by tbe micro.copl.t and student ; It. u.e In the magic lantern. The new French table lamp making its own acetylene. Contslned In SCIENTIFIC AMERIOAN SUPPLEMENT. No. 1037. PrIce 10 cent. prepaid by mail. For other numerous valuable article. on thl • •  u�ect we 1'('fer you to Palle 21 

gl����n\�:'1��;J�;at!l�':,�?ot. H. L. Putman . . . .  �U46 
Board. See Ir0l!intt board. . " 1  

��:�. �;':��n�eld��z .  iiiiing "apparatus: . .  j: . .  ii: 66t.783 . 
BObIf,I��'iI.eili: '3.;nd;.ick.: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  llKf:� Boiler. See Water tube boiler. Book. account. J. W. Wilt . . . . . . . . . . . . . . . . . . . . . . . . . . 661.587 
����c�������it�;..��ff.rHaicii:: : : : : :  : : : : : ' : : : : . : : : :  1tKl:gs} Book. land record. J. H. Simpson . . . . . . . . . . . . . . . . . .  601.427 Books. bottler attachment for cheCk. or receipt, 
Bot�;�n��'&l.&8�:Wg�k:: : : : : : :  : : :: : : : : : : : : : : : : : : : : : : : IlKf:#f 
����I:·c':.':,t�:J';���'!.��I��'i.i�H��:::���.�: : : : : : : :  llKU� 
���U: r;c?I��f. �':r8I';g�l�t'.mB��t . : : : : : : : : : : : : : : : : �l:l!'l� 
���11�� ;:;�y�i��'x�G�;��:���r: : : : . : : : :  : : : : : : : :  : : :  �1:lE 
Box. See Gas or water service box. I..Ietter box. 
��:�: ���::: ::ll';:�' ��wach���ei:. �'. ������� : '. :  �U� Bread or cracker crusher, O. Bolton, Jr . . . . . . . . . . . .  651,455 Brush case, mllitary hair. Murphy & Kneuper . . . .  661.490 Brn.hlna-. grinding. and poli.bing machine. B. 
Buc�l����iiriii.: etc.: ·friciioii:H: 'C: Krause: : : : : :  llKH� 
I����i. alsa::d! :u'i-�:�usL"am "  burner: · · · · · · · · ·  651.'£1 
Cab sillnal. automatic. H. Stader mann. Jr . . . . . . . .  661.674 Cais.on. ship's. F. C. Brooksbank . . . . . . . . . . . . . . . . . .. . 661.337 Ca"h'l:':ms�.r.fi�� . �������.�����' . .  �' . .  �' . .  �����y: 661,521 Can. See Oil can. . 
8:� ���n�::�r�n�r �i:e- ��\��rii.; 'j: W: Drum: 661.600 
Canr:;'.3�g·miirihiiie: iii.;il:·s: ·ii:Petie·.;: : : : : : : : : : : : : �t� Cl\ndy cutting macbine. F'. U. Woolf . . . . . . . . . . . . . .  661.789 Cane and stool frame. convertible. J. O. Kapp . . . . 661.380 
8� �:::ri �et;;h��l'.�,n�r:Ciric· ·ri.iiway:· 'Il': ' Vi: 661,603 
Car ��:i:I\�g: 'Ii:: '8: ·Reed:::::::::::::.::::::::::: ·:::. �l:� 
8:� ����: ��:l�'o�'f�ei����' ii:.·A: SChermeriiorii : :  �Uill 
8:�: �.�W�r..y�C����t,:��ii &·i:iiniiert,; : : : : : : : : : : : : : : : :  llKI:� Car roof. J. J. McCartby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.636 
g:� ����fI�\��. ai�r;,al��u;io����:: : : : : : : : : : : : : : : : :  llKI:ll* Carbonic dioxid. commercial production of pure, H. Howard . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  661.589 Car • • elf .upportlng. E. T. Gibson . . . . . . . . . . . . . . .  , . .  661.349 Cartridge .hell. 1.'. H. Rylands . . . . . . . . . . . . . . . . . . . . . .  661.558 Case. See Bookcase. Bru.h case. Wrapping case. 
8::�e����I\�1. 'fir:'����: : : : : : : : : : : : : : : : : : : : : : . : : : : : : :  llKt� 
8:��::fu':��d��'a�d C& 'iI:J:�.��: : : : : : : : : : : : : : : : : : : :  �1:� Chair fan attachment. rocking. F. C. & G. Eo 
cb::1:'�ider: J: '13: 'Howit:: ':::. ':::. ':. �' . . : ..... '::: . . :: .

.... �an Cheese weillbt measurer and cutter. L. LacaUle . . 661.507 

8��';:ge:.utg:a&,"it�n �h�:�:r�'" . . . . . . . . . . . . . . . . . . 661.'60 
Chromium oxld. production of. E. A. G. Street . .  . 
8m�. ':.��u����T�: f: &:�6�fl�s�: : :  : : : :  : : . : : : : : : : :  
8�g'!.�einc.:'::.�:'i,b:���c:�i�:: Ji. t�'ll':���' .. .. .... .. .. . : ... \rAY.Ws Cigar patch and makIng same. self adhesive, A. 
Cill:e'rt'!.e!naciiliie: F: 'j: Liiciingtoii: : : : : : : : : : : : : : :  : -Ia� Clamp. See Colter clamp. Closet. See Water clo.et. 

LAT H E S  
FOR 

CUNSM ITHS, TOOL 
M A K ERS,  E X PERI
M El'ITAL A N D  R EPAIR  
WORK,  ETC. 

Send tOT ntm. Oatalog. ;I������!. W. F . ... J no .  Barnes Co.  

.;, 1999 Ruby Street. ROOK FORD. ILL. 
The Forbes Patent Die  
Stocks for Hand or  Power. Jt can be used as a power machine 

lu the shop or taken from the base 
and carried out a. a hand machine 
rr Send, tOT .De86t4;i,; Catalogue. 

CU RTIS &. CU RTIS , No. 78 H. or P. Machine 
6 Garden St. ,  Brldgeport, Co n n .  Range � to. ' .. R. H. 

1 �,.., � Automatic Mac
. 
h ines 

� J FOR . 
.\ c;;) ? FOR M I N I  WI RE  W � Q from coil Into .hape. 6imllar 
CL...D t/1 to cuts. ·We can furnl.h ma-

.
"""'

. 
'1 ' chine. er goods. as deelred. 

. . , 0  '==- rr sena tOT Circulars. 
.. � . � BLAKE & J O H N S O N ,  
P .  o. Del' 7, W A T;ERBUR y, CONN. 
............................ 
: Starrett's ' Combination Bevel : 
• for laying out work. measuring or • 
• ' . •  howlng any angle de.ired • . Wlll lie lIat. Stock 4 
: PrIce In. long. catalogue : 
• e2.00. ���o::l�{,a�� • 
• 112 !!'JUes, tres. The . • L. �. Starrett Co • • 
• Box 13, Athol. Mass. • 
•••••••••••••••••••••••••••• 

C O M STO C X ' S 

TWIN CYLINDER AIR PUMP 

Gas or water service box, J. A. Mayers . . . . . . . . . . . .  651.511 Ga. producer. J. Swlnbank . . . . . . . . . . . . . . . . . . . . . . . . . .  661.61'8 Gate. See End gate. Swlniling gate. Gate. C. E. Baker. . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  661.645 
�::�r:-;;����I���t�'i>�r.�·. �:�����: : : : : : : : : : : : : : :  llKU� 
�::��=: :g::�. r!d:-';i�g tr��:roii: ·R. 'ii: iiaii : : : : : :  IlKUl8 Generator. See Ga. generator. Steam generator. 
�l��� �::�ellt;:���\���'i��eG?i.�lH'ciJ���·n: : : : : :  �l:� Glove. H. S. Delamere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.701 

��3�.�ewM�i':ffJ�.��tBr����e�:�\!�:t to any 
The New Ya nkee Dri l l  Grinder 

SclentllleBlly (JoPl'eet. 
The only drill grinder ever made requiriD� 

but ODe pr�limlnary adjustment. GagE' Jaw�. 
�::��:�oO�h� 

t;i;'b.uml!� �y�=:�: 
obtained,instantly. Drllls cut like razors. A 
boy · can UStl It. . Iron W orker8 J This 
machine will pay for Itself many Urnes 8ar:h 
year. Correct work impOStrible without it. 

w'i��Aii�'j. w�l. �o�ifAYt. (JO., 
Successors to J:-:n�

UR!!'��OlIlCII. 

��:��at:,�eJrt�y�,/Il;�'1t�r:i:-r.: : : . : : : : : : : : : : : : : : : : :  llKU�¥ 
��:fl�i:.��gl'i,':i�. :;rIel��.I�I.�� . .  : . : : :  : : : : : : : : :  �l:� 
�:ria·���';,'f.:i:u:itfut!:",J��::;'iiei;ier: : : : : : : : : : : :  llKI:� Halr fl\llte11er. IIl. E. Mul\lnlx . . . . . . . . . . . . . . . . . . . . . .  601.764 T H E  E U R E K A  C L I P  Hammer. double .tamp. H. Guyot . . . . . . . . . . . . . . . . .  661.754 Handle. See Comn handle. Hanger. See Bicycle crank hanger. to�gemp�p��:�I1lI��.:'�::a�I���� lI:g�:: �e:dl�;,dN.·��neierdiiiK: : : : : : : : : : : : : : : : :  llKf:m Y81.' •• Editors. Student •• BBDkers. Insur-
Hat .Izing m!lchine. S. J,. Taylor . . . . . . . . . . . . . . . . . . . .  661.560 ance Companies and business men gen· 
Heater. See Curllnil iron heater. erally. Book marker and paPer clip. 
Heel attaching machine. F. F. Raymond. 2d . . . . . .  661.«7 Does not mutilate the paper. Can be 
Hitching POSt J R Lo ey 661 466 u.ed repeatedly. In boxes of 100 for 250. 
Huok. See Garment ho"Ok." 'Pipe 'hook: " .

.
. . . . . .  

• To be had of all book.ellersl .tatloners 
Horsesboe J M Lord 661 an and notion dealers. or by mal on receipt 
Horsesboe'nall forging'maciiine: ii:' X: Wiiliaiii. 661:liss �j��er�Pl'b':i�o\iN':l�lre�a':i'-
1I�:�I���.:'g::: £?\hioiiiDaii : : : ' : : : : : : : : : : : : : : : : :  llKI:� Pin () o.,  'lTox l21. Bloomfield, i" .  Yo 
{I�t�}�:;:,���t�· J: l;,:f;;,��.�����.����:·: .. ::: . .. .. . : . .. .. .. �U� " Ice cream. apparatus for manufacturing. H. NEW ROOFS FOR OLD " �o� I�:�� Bled.,r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.411 wlthout tbe aid of a .kllIed roofer If yon will ge'f 
I: �:::::. f�".:'���a:r:u�ne:.�� 'Biiicier: : : : : : : : : : :  : : : �U� Warren's Nat u ral Asphalt Strong S u rface Ready Roofi ng 

1:.rJ��leb;a�':':.I�:::.:�b�efo1:jar��e'::[s.s�: : : : :  ��:� r 

H 2 1  h �:"::{;.�C\itr },! ��ec��! In.ect trap. H. Hockett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.760 I plated. No need for paint-In.ulatlon. machine for covering wire. or cable. Ing. Only needs nailing . with loo.e IIbers .ultable for. �'. S. Randall . . . .  661.610 I' down. Comes In roll. of Internal combu.tlon motor. H. T. & H. A. Daw· 108 �uare feet. Made of 
Iro�?nSee Sad iron: '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.;1,780 

f.��targJ'���I=I'::'�t. Ironing board. O. Reznick . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.!95 Warren Chemical '" Mfg . C o . ,  86 Fulton St. ,  New Y ork. 

i=��� ����:e.Ad:u�:I���inii: ·A .. .  E."Kei: 661.072 ----'.-----=--..:...--....:.......:..:.:......:...:.:..:.:.:.::....::..:.: ..::: 

Jar:,e�tc:; ' cover ' ia.·ienirig· for' frnii; i:' p: noo: 661.571 ���Si�!� H�!�RT�J9.�;!t-�;Yt�a�!; little .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.600 balance will weigh up to one pound and will turn with a Jewelry. making gold IIlled, Ru.sell & Goddard . 661.533 g�� ��re'.::a':f.rM�";�· tti:��:�1�0'i:�a�� I't':f� Je'w��b'o���i�� . .  ��.���� . .  e���� . ���d �����:. �'. �: 661.585 work a. well as a ,125 balance. The article Is accomJOi'jpin�ee Lamp thread joint. Ratlway rail �r::: �lt;1:\:g::. W;{r�':t.�:'i.:':lt'i.f!\�:Nn vsag��� Joufnal bearing. F. R. Cargill . . . . . . . . . . . . . . . . . . . . .  661.563 TIFlC AMERICAN SUPPLEMENT. No. 1 J 84. · Price 10 
Klnt..���oli�����:. ����I.�� . .  ��������. ��� . �!�.� 661.'90\ !i-e��'ci��ro:�y �o�efl�r �r <;'�w:-eare�adway

. New 
Kneader. dougb. L. H. McCrady . . . . . . . . . . . . . . . . . . . .  661.632 
l� �cgo��e�,: I �o!��?��: : : : : : : : : : : : : : : : : : : : : : : :  llKI:� La<l!.l·sr and .caffold .upport. combined. E. R. John. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.665 Lamp ba.es. et.c .. contact for Incandescent. W. 
La�p �v.��:· 1': T: wiliiaiii •. : : : : : : : : : : : : : : : : : : : : : : :  llKI:� Lamp, electric arc, E. Bonbivers . . • . . • • • • . . . .  0 • • • • •  651,498 
t.::::g·s�:::.".!r,tc:��. �;.:..:..����: : : : : : : : : : : : : : : : : :  llKg� 
t.::::g.�h.!;���O���. a';PI�n�o:�:eitiiiiiiii�· 'iiicaii: 661.547 

descent. or like borners of street or other gas, 

Coa l . machine for undermining, A. Ochtinsky . . . .  651.768 
g�J!I:' ����. f.·E�ri'.s��: : : : : : : : : : : : : : : : : : : : : : : : : : : : llKI:t� Too�-ll.oom-'! ... nti.lly •. . ·Bn!' 

La.l.t°::!H:�. �r?J��::' ii: 'F: . Deterding.: : : : : :  : : : .  : : :  llKH� 
t.:��hP!��·io�t�.J'�ined: ·Co '0: 'weiiei : : : : : : : :  : : : llKI:� 
t::�rn��e3. 'll:?\1�l:ibfm;tn.��.�: : : : : : : : : : : : : : : : : : : : : :  �tMb Leather perching and .taking machine. E. Printz 661.609 • R EADY SHO RTLY • Column • •  tructural. J. Lanz . . . . . . . . . . . . . . . . . . . . . . . . . 661.:167 Commutator truin� device, E. D. Carr . . . . . . . . . . . . .  651,342 Compass and .liding hook. combined. W. F. Sear-

Cor�":�J'makinii same: 'M:: if: Fletciier : : : : : : : : : : : :  IlKI:� 
8�U�� c:r����';;o�tl�u���f: ' oprirated ' 'singi;':' n: 661

.7
84 

cot:;;n";,���:�f.t:�re· h'oiding 'and dropping drivi,;e 661.687 

cot!�tn�: J s�rb��ooiipiinii: ' Tiiili' couP'iiig: . . . . 661.'"9 

8:m�:t��· :nl ��t�t,'.'gciioj,per: comliined: 'F: 'j: 661.609 

CUI8�':!'t"o���ciing; i:>: ·v.· 1;orsiiririi.·:.·.·.·:.·.·.·:.·.·.·:.·::. �Hfi') 
g���l:.�':,"o":'��u:ii.! ��c1���diri: : : : : : : : : :  : : : : : : :  llKI:� 
8:��t;:':·i�n�e�i��;c:M: ·R·Oot: : : : : : : : : : : : : : : : : : : : : · llKUm 
8:�::� �gl��� .;t;a�/:;��g�:t."adiustiiliiri: ·J :  Vi: 61>1

,
581 

R.eid .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,611 
8:�r��.ors::I�����':fti::.:. Benoit . . . . . . . . . . . . . . . . . .  661.415 
Cutter head. S. J. Sbimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.728 
8��:���i::::;i:.�'c� .. �::::�w·:niorej: : : : : : : . : : : :  llKI:H:l Cyclist's protecting apron. W. Green . . . . . . . . . . . . . . 651,660 Deafness. electrical appliance for the cure of. 
Den�':1 Jco�����d: 'B: '0: 'Fowlkes: : : : : : : : : : : :  : : : : : : :  llKHn 
E:��a����;i. °v .aBe�f�rl: .p��.�e�: : : : : : : : :  : : : : : : :  llKi:� Desks. constrpcting roll top, a . . F. Norcross . . . . . .  651.004 

Er:.
e
r�:�tD�iI1��:iiig 'die: " spir'ai die: . . . . . . . . . . .  661.536 

Digger. See Potato di"ger. Di.b wa.hlng macbine. ·L. V. Record . . . . .. . . . . . .  " 651.669 Display stand; P. A. Patterson . . . . . . .  . .  . . . . . . . . . . .  661.580 Di.plaYlOll device. button. M. Harzberg . . . . . . . . . . .  651.712 
E���:t!'t"::�:���: .r:.&Hj,��a::l': : : : : : : : : : : : : : : : : : :  �U� Draught equalizer. J. H. Richford . . . . . . . . . . . . . . . . . .  661.810 Drawer. portfolio. E. W. Woodrult . . . . . . . . . . . . . . . . .  661.739 Dredging apparatu8. G. M. & G. W. E.terley . . . . . .  661.781 Drill formln" die. twl.t. J. O. Houser . . . , . . . . . . . . . .  661.356 Du.t collector and separator. A. W. Bani.ter . . . . .  661.775 Dyeing. W. Fo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.599 
E.v;g. desiccated. J. Meeredy . . . . . . . . . . . . . . . . . . . . . . . . .  661.720 J!llectrlu current .huntlng device, E. R. CIII\' . . . . . . 661.611'1 

ARMSTRO N I'S P I P E  TH REA D I N I  -AND -
CUTT I N G·OFF MACH I N ES Both Hand and Power. Size. 1 to 6 Inches. Water. Ga •• and Steam Flt-
ll't�� 't'?,�\,:;:'i�::,,�l,;i�� wn:i"erBaUIi acknowle!l!leIJ to be 
THE BlilST. nrSendfOT catalog. 

T H E  A R M S T R O N G  M F G .  CO.  
Bridl\'eport, Conn. 

BALL BEARING AXLES AND RUB-ber Tlres.-A paper read before the Carrialle Builder.' National Convention. Pbiladelpbia., October. 18Oi, sbowIng the advantalle to be derived from the u.e of ball bearing. and pneumatic tlreo In road vebicle.. Con-
U'.�nJ� Fn�������? toMb�R���!t rw.�fB�':�·f�� 
all·new.dealer •. 

t.:��:' �2:.e:::.itr· :�urI:.';::;��: : : : : : : : .  : : : : : : . : :  �H� Letters, etc. , attaching device for. E. Caesar . . . . .  651,477 Li.me and carbonic aCid, manufacturluJ(, G. M. Westman . . . . . .  . .  . .  . . .  . . . .  . . . . . . . . . . .  . . . . . . . . . .  f05I.684 
t.:,';,��ypsee:�'i,Wo'i;k�· �r:;:�hioCk:" " " " ' " ' ' ' ' ' ' ' '  661.496 
I.ock. C. Eyster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.347 J,ock and lal cb. combined. F. E. Frencb . . . . . . . . . .  661.480 
t.��:::: :rra� 'Xet��?�e::ieciianisiii: W: G: Eaton: : llKU� Loom IIIlIng .upplylng mechanism. B. Janelle. 
].oom picker staff connection. J. E. & A. HW::�: :ggU 
�::: �:::��. ':n�h;t�,:,!!i�aiTow warri: :i: &:: '0: 661.&H Salathe . . . .  . .  . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  661.614 
t.���c-:t�f. \t?���!t�� •. �:. �'. ��.��I�: : : : . : :  : : : :  : : :  llKI:�Ai Match box. S. E. Norton. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 661.379 Match machine. F. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . 661.635 Matcher head. W. W. Pbilbrick . . . . . . . . . . . . . . . . . . . .  661.512 Mea.urlng In.trument. electrical. E. C. Rimlng-
Me�ln.truiiiuri;:e;.:p.:nded: A:p:white: : : : : : : : : : :  llKl:U� 
�m:: tt"r::",�rli.llJg����·. �: .�: ��.I�.:::::::::. ��:� Mixer. See Gas and air mixer. 
����y�;::.I� .. D�o� O�d�����������·: : : : : : : : : : : : :  llKI:gn 
����In�e':�:��' :,���nt:�t�m�' :��.:i1oii 661.6m 

motor. Rotary motor. Spring motor. Tide motor. Motor. J. Schneewels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.6'iO Mower. lawn. S. P. Lerch . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.422 MowtDlIr machine attacbment. W. Hord . . . . . . . . . .  661.626 Mow:ing machines, mecbanism fOl' operating cut,.. 
Mu!I��r.fe�:a���re1;t·. �:.������.�� : : : ' : : : : : : : : : :  llKl:� Musical in.trument string tightener. J. & A. 
NatF!:��ke drawinii device: Jordan &: ·Hai.te.id: �l:� 
�r;/J�rh�y����·�·l·Ja�����·: : : : : : : : : : : : : : : : : : : : :  llKI:� 
Sn����!j.rtu�i��r.::.':,�taiiD.ii 8oiveiit'ifiliii. 'F: M: 661.67'1 

Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  661.51i6 
(OonUnued on page 698) 

Gas Engine 
Construction 

B y  HENRY V. A. PARS E L L .  J r . ,  Mem. A.  I .  E l ec. E ng . ,  
a n d  ART H U R  J .  W E E D ,  M .  E. 

PROFU SELY :l:LLUI!!TRATED. 
Price, $2 .50 ,  postpaid .  

Thi. book treats o f  the subject more from tbe .tandpoint of practice than tbat of theory. 1.'he principle. of operation of Gas Engine. are clearly and simply de· scribed. and then tbe actual con.tructlon of a half·horRe power engine is taken up. First come directions for making the patterus ; this i. followed by all �be details of the mechanical operatlo: • of IInl.hlng up and fitting the castings. It Is profu.e l v  illnstrated wltb beautiful engraving. of  the actual work 
In pl'OllreS8, shOwing the modes ot chucking, turnillg, boring and flnlshinll the pari. In the lathe and ahoo plainly showing the lining up and erection of the engine. 

Dimensioned working drawinas I\'ive clearlY 
the sizes and Corms oC the various details. The entire engine. wlth the exception of the lIywl>eels, Is de.lgned to be made on a .lmple eight-Inch lathe, with slide r •• ts. Tbe book close. with a cbapter on American practice In Gas Engine de.ign and give. simple rnle • •  0 that anyone can 1I,,"re out tbe dimentioDB of .Imilar engine. of otber powers. 

Every illnstration iu this book is new and 
oril\'tna!, havin..Jl' heen made expressly Cor this 
wel' ... . Larl\'e �vo, About 300 paaes. 

pr" Send tOT Circular ot Oootentll. 
M U N N  & 00 . ,  Publ ishers, 

. S�I ENTIFIC AM ERICAN OFFICE, 
36 1 Broadway, N EW YORK. 



+1(C C H E A P  
is obtained from u. 'Vitte 
Gasoline Engine. It is 
eC()IlOmtcal, d u r a b I e, is 
Bold ]'ight and guaran
teed for 5 years. Wrire 
for catalogue C. 

POVV E R  * 

WITTE I R O N  WORKS CO • .  
519 West 5tb Street, 
KaDsas City, ::'tIn. 

ECKHARD GASOLI NE  
Marine Engines 

2 H .  P., $ 1 ;; 0  

4 250 

8 4;;0 

Costs 9 cents per LIay per Horse 
Power t o  rUIl. 

Simplest in construction and 
easiest to operate. 

ECKHARD GAS O L I N E  MOTOR CO.,  B R I G HTO N , N .  Y .  

The " Wolverine " Three 
Cyl inder Gasol i n e  Ma
r ine  E n g i ne. 
The only rever!>iJw a n d  self
starting gasoline �n"inc on 
thll market. Lightest engine 
for the power "uilt. Pmcti-' 
c:llly no vi bration. A bsoillte
ly safe. Single, double and 
triple marine and stationary 
motors from lj{ to 30 1-1. P. 

W O L V E R I N E  
M O T O R  W O R K S ,  

Grand Rapids, M i c h i  

AT LAST I' HOU SES LIGHTED 
BY BATTERIES 

CHEAPEST AND BEST L I G H T .  
We a.lso want Agents for o u r  Table Lamps, 
Carriage and Bicycle J.Jights. Fan Motors 
with Batteries, Cap Ligbts. Necktie Lights. 
and everything electrical. Lnrgest makers 
in the worln and we undersell all. Agents 
want·ed. Send for new Uatalo(Jue, just out. 
O H I O  ELECTRIC WORKS, Cleveland, O h i o .  

The Olds Gasol ine Engine 

�
s
c�:�:?�:i ���er. a.�!:

e
�& 

com plications. 1 to 
50 h. p. statloua�y. 
Small sizes flelf con
ta.ined. 4�, 8, and 15 
11. p Mounted eu
gines, 2 to iJO b.p. rna· 
rine. Send for com
plete catalogue. 
O l d s  Motor Works, 
Box 418, Detroit. Mich. 

THE ELECTRIC HEATER.-A VALU-
able paper, with working drawing� of various forms of . ��:c�:�g

t��3l 
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TIlnc AMEltlCAN SUPPLEM ENT 1 1 ] � . Price 10 cents. 
I,'or sale by Munn & Co. and all newsdealers. 

T H E  BEST TH I N G YET ! 
Is sim pIe and durable, .and can 
be put on and ta.ken off lit will. 
Nothing like it in the world. 
'rry a set ann be convinced. If 
your dealer does not keep tbem 
send 250. to us for sample doz. 
TilE I .. & II. 8UPl'LY CO., S5 Comlllerelni A,'enue, 

Ulnghumtou, N. Y. 

N OW R EADY. 
A N  AMERICAN BOOK ON 

Horseless Vehiclest 
Automobiles and 

Motor Cycles. 
OPERATE]) BY 

Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 

By GAR D N E R  D. H ISCOX, M .  E .  

AutllOr o f  " Gm�, Gn801cnc UlHl 011 Ynpor Engines," 
nnd " �Icchfinienl l\Io" emeub, Uevlccs 

Ilud A.ppllnllce8." 

PRICE $3 .00 POSTPAI D. 

This work is written on 11 broad basis, and comprises 
in its scope 11 full illustrated descriptioD with details of 
the progress and manufacturing advance of one of the 
mO�I"" important innt)vations of the times, contributing 
to the pleasure and business cOllvenience of mankind. 

The wake-up and management of Automobile Vehicles 
of all k.inds is l iberally treated, and in a way that will be 
appreClated by tbuse wbo are reacbing- out for a better 
knowledge of the new era in locomotion. 

The book Is up to· date Itnd very fully illustrated with 

�61g�b;�re�� �tfil��St�\1:Bo�t����:e�utOniobiJes and 

Larse 8vo. About 400 pages. Very Fully 
Illustrated. 

lIT Send faT circular of contents. 

MUNN & CO., 36 1 Broadway, New York 

� c itutiftc !lUtritau. JUNE 23, 1900• 
Oil can. non·exploslve. W. F. Krane . . . . . . . . . . . . . . . 651,632 
Oil distribution 8ystem, Johnson & Falk • . . . .  , . • • . .  651,606 
Ores and precipitatioll of precious metals from 

their cyanid sulutions. treatment of. Martino 
&. �tubbs . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  651 ,510 

Ores of Ilickel, 
e
tc .. electrical1y treating. H. 

JJeleux . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  fli>1.718 
Oven. bake. R. W .  '}'urner . . . . . . . . . . . . . . . . . . . . . . . . . . .  li.jl.7.:i6 
Pack}l.jze, shivving. A. H. H. Suck . . . . . . . . . . . . . . . . . .  li5l. 'i2 ti 
�:��:,

e
b':�r�1.

l.
ij';�·nJ15!�ne���: :  . . .  : : : : : : : : : : : : : : : : : :  �::� 

Paper feed illg mechaTlislTI. N. B. Funk . . . . . . . . . . . .  fi51 .5ti7 
Paper hanger's combination too]. R. G. Odell . . . . .  ti51,a..'30 
Paper, f'tc . . roller used III 1ll ullufacturin� wall, .1. 

Kaegi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  jjbl.�9 
Peltging machine. l£. Duplessis.. . . .  . 1;';1 .415 
Pen. fou l ltain , 1-'. E. ·Wirt .. . . . . . . . . . . . . . . . . 65J,7H5 to 1;':;1.738 
Pencil sbarpening device, \V. \V. Jtalldall . . . . . . . . . 1;')1.:)85 
Persuubulator. C. E. Fanllin�.. . . . . . . . . . . . . . . .  . li.jl .fj24 

�Gg��g���e� ����;·J··c�t6·� e�;e:ecel;ta'cle: '�:'. ' u: t;'jl ,40'2 
I{insey . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ji.)J .I • .'�O 

��g��:::gl� s r��0�;V
e
i�1e:LA\���ci8. '�i)���!��Ss inr ti.; 1 .:')$ 

display mg, i\t. Burr. . . . . . . . fi51.1;nl 
Photographic vignetter. C. VongeTlcbten.. . .  I)5Ui41 
Pmno. automatic, J. W ieser . .  . . .  . .  1;,:)1.788 
Pianoforte action. G. 1\1.. Guild .. . . . . . . . . . . . . . . . . .  f��1.I�t� 
Pianofortes. Hringing. B. H. McDaniel . . . . . . . . . . .  llo,') l . llm 
Piano pedal action. J. Dierdnrf . . . . . . . . . . .  ' . . . . . . . . . .  ti51 .74!) 
Pipe. See Smoker)s pipe. 
Pipe coverilH! . .  1. A. McConnelL . . . . . . . . . . . . . . . . . . 651.425 
Pipe fasteni lW . Spear &, Straw. li;i1.673 
Pipe hook. };. 'j'. Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . t;51.482 
Pipe ream.n� out :llId trimming lOO:. J. l\lcDer-

moLt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . H51 .3i7 
Pipe trimming nnd lbl'eadill� too]. G. 1\ lahre . . . . .  651.365 
Planter. W. H. Stokes... . .  . . . . . . . . . . . . . . . . . 651.510 
PlaliLer. cbeck rOw corn. S. Holaen . . . . . . . . . . . . . . . .  1;.51 .4:19 
Plow, hillside or reversible . .  J. R. M c\Valle . . . . . . . .  6.11.578 
Plow. motor. O. H. P. Sbroyer . . . . . . . . . . . . . . . . . . . . . .  fitl,:�93 
Plow, reversible rotary disk. Blain & Bell . . . . . . . . . U51.522 
PneumatiC elevator. ,J. B. Schumnn . . . . . . . . . . . . . . . li.1)1 .671 
Post. See Hitcbing post. 
Potat.o d ig-ger. E. ]{lIl.h . . . . . . .  . . . . . . . . . . . . . . . 651,5:�4 
Potato separat.or. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl.iUi2:i 
Power t ransmittmg device. A. A. Peterson . . . . . . .  6:,)1.7G9 
PreCiOUS met.als from cyanid solutions . precipiLa-

tion of. Martino & Stubb ... . . . . . . . . . . . . . . . . . . . . . .  6.5J.509 
Press. See Cot LOll press. Fuel press. l .llrd press. 

Prinr,jng press. 
Printing apparatus. list. L. II. Studebaker . . . . . . . .  (iM.B97 
Printing attachment for roll paper, :;:.. K. Drnce . .  (;5],414 
Pl'il1Ling press. embosslllg, l1"u llard & Hawl{ins . . . 651.418 
Propeller mechanism . vessel.  S. Griffin . . . . . . . . . . . .  051.504 
Pulverizing mil l . J. H. F;lspass. 651,798 
Pump, .J. 8. Albrigbt. . . . . . . .  . . . . .  . . . . . .  HM.G88 
Pump. rotn.rr. 'l' l'ouve & Be]Jot . 1i51.400 
Punching bag SU PPOl't .. H. Nicul . . . . . . . . . . . . . . . . . . . H51.t�3'j 
Rackinfl nppnr:u,us. beer , H. W. Colhy . . · . . . . . . . li51.651 
Hail fHsLener. J. \·V .  Gay. . . . . . . . . . . .  . . . . . . . . . . . . . .  G51.f>26 
Hailway caLtle guard. Lawrellce &. M c Bri(le . . . . . . .  fi51.421 
Rai lway crossing. E. B. I.!:ntwis le . . . . . . . . . . . . . . . . . . .  1��1.5!1ti 
H.ailway. electriC . .A. Casazza. . . . .  1151,524 
Itai lway . electric, '1'. P. Cha1ld ler. . . . . . . . . . .  fi51.343 
Railway. electric. \V. Grunow. JI'.. . .  . . . . . .  ti51.3.)() 
I{ailway l'uil jOint. H. A. Christ y.. . . . . . . . . . . . . .  . .  6:;'1.622 
Railway shou ldering machine. F. Ra' r et :1I . .  . . . .  li')1.646 
Hailway siglHLling apparatns . J. CleJ!horll . . . . . . . . .  1i.l)1.7H4 
Hailway track Iln�,re, F'. Algoud . . . . : . . . . . . . . . .  G51.519 
Railway trn.llsfer table, If .. Breitenst e in .  . . libl,fi48 
Hange. \·V. Itabicb. . . . . . . . . . . . . . . .  . . .  fi51 .384 
Razor guard, '1'. F. Curley.. . . . . . . .  . . .  (i.)1.tiWJ 
Razor strop, A. \-Vitt. . . .  . fi51,588 
Reamer. L. C. Stillman . . . . . . .  . .  6.11.730 
Register. 5ee Cash reglster. Stove air register. 
Re]asting machine. \Vinldey & Ph i l lips .. . . . . . . . . . .  ('151,405 
iting traveler. Campbell & McMichael . . .  651.650 
Riveting machine, bydraulic. S. Foreman . . .  fial.50:{ 
Rock drill ing engine. J. G. J .. eyner .. . . . . . . . . . . . . . . . .  651,4.87 
Rod. See Fisb ing rod. Switch rod. 
Roll relief device. C. Kuhlewind . G5t .41 l  
Ro]ling mill . A. Al1allnier .. . . . . . . . . . . . . . . . . . . . . . . . .  ti51.740 
[{oI ling solid or pierced blanks fol' forming" tubes 

or tubular blanks. macbine for. J. Becker . . . . .  ·f�1.7:"'O 
Rotary motor. P. 'T. Perkins . . . . . . . . . . . . . . . . . . . . . . . .  (i.�1.8O'J 
Rotary sLeam engine. H. 'rbormeyer . . . . . . . . . . . . . . .  1i.f>1.616 
Hubber. compound useful 8S substitute for, 1. 

£{itsee .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.11.364 
Sad iron. self beating. P. Gilley . . . . . . . . . . . . . . . . . . . .  G51 .458 
Samplina- device, \-V. C. Lovering . . . . . . . . . . . . . . . . . . .  1i51 .fiOi 
Sasb Jock . D. Hoyt.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;';1.1>70 
Sush lock. G. E. Lilit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H.51.46.J. 
Saw, !Juck. H. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti51.757 
Baw guide. M. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.J1.652 
:;awmill set works. E. E. Fitzgerald . . . . . . . . . . . . . . . .  I;'11.5U2 
��:}:
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Screw making machine. '1'. J. :-:loan . . . . . . . . . . . . . . . .  6.1Ul!H 
Seam rubbill.!! and welt protecting machine. Mc-

Carter & Hansell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl'-)1 .424 
Secondary or storage bat.tery. 0_ '1'. Bllgg. Jr . . . . . .  6.51.411i 
SeparR.tor. See Pl'tato separat,or. -
Sewing macbine feeding mecbanism. n. Noble . . .  651,808 
Sewing macbine phlitiug attachment. A. J.Jaub-

_M . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . � �  
Sharpener. knife. E. H. ,Jolle�. . . . . . . .  . . . . . . . . . . . .  651.462 
Shoe, A. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651.555 
Sick. device for lifting and moving the, C. \¥. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.;1.761 
Si.c-na1. See Aut011l1ltic signaL 
Signnling- Bnd advertising apparat ns, Richardson 

&- Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.081 
SiplJolI tilling device. J. Cederstrom . . . . . . . . . . . . . .  ll.j1.747 
SkirL. bicycle. K. RyalL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.38!J 
Rkirt supporter, A. S. Heineman . . . . . . . . . . . , . . . . . .  Il.11 .814 
Slaughtering apparatus, A. Byrd .. . . . . . . . . . . . . . . . . . .  ()51.4W 
Smoker's pipe. C. E. Ang-ell. . . . . . . . . . . . . . . . . . . . . . . . .  651 .689 
Snow plow. J. Lindall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.530 
Snow plow. J. J.indall. et n 1 .  . . . . . . . . . . . . . . . . . . . . . . . . 651,531 
Sole pressing macbine. li-:. E. \Vinkley . . . . . . . . . . . . .  051 .406 
Spect-ucle frame end piece. F. I ... Burrows . . . . . . . . .  ()5L542 
Specu l u m .  C. J. Pillinl! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fj51.4'jO 
Spinning appn,ratu� . G. O. Draper . . . . . . . . . . . . . . . . . .  651.702 
Spiral die. H. B. Dierdorff . . . . . . . . . . . . . . . . . . . . . . . . . .  65l.i48 
Spring motor, C. C. Corrlry . . . . . . . . . . . . . . . . . . . . . . . . . .  &1.594 
Stamp or label attacbin� device. J. M. Wash-

burn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,G81 
Sta.nd. See Bicycle stand. Display stand. 
Stellm generator. '1'. Clarkson. . . . . . . . . . . .  . . . . . . . .  f151 • .-)9:1 
Stone channelin� bit or cb isel . Barker & Smitb . . .  651,589 
Stone. macbinery or apparatus for dividing, 

sbapin,!!. working. or dressilllZ. F. M. l\1cT.Jurt y. fi51 .7 fi7 
Stone, making nrtitlcia.l. J. Esbe . . . . . . . . . . . . . . . . . . . .  051.657 
Stuol and footrest for sboe dealers, \\:'". N. John-

ston. . . . . . . . . . . . . . . . . .  . . . . . .  .. . . . . . . . . . . . . . . . . . . .  f>51.628 
Stove air register. F. V. Knauss . . . . . . . . . . . . . . . . . . . . fi51.li67 
Stove or range grate mountinl!, W. A. Clark • . . . . .  6.:>1.5�2 
Sugar cuttinfl machme. J. A .  'J'tlden . . . . . . . . . . . . . . .  65].619 
�ugar forming machine, J.  A. 'l'i1den . . . . . . . . . . . .  G.:;1 .61S 
Superh eater. M. von Pokrzywnicki. . . . . . . . . . . . . . . .  651.38:{ 
Suspender c"'st off, L. Neuberger . . . . . . . . . . . . . . . . . .  651.579 
Swin/Zing I!ate. ,.y. It. \·Vbite . . . . . . . . . . . . . . . . . . . . . . . .  651.686 
Switch. See electric swit-ch. 
Switch operat,ing m echanism, G. n. Conrey .. . . . . . . 651.564 
Switch rOd. '1'. E. Calvert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:>1.413 
'I'ablet. writing • .IIurlbnt & Terry . . . . . . . . . . . . . . . . . .  651.71:> 
1.'ack driver and carpet stretcber. combined, .K 

Sl1litb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651 .729 
Teaching- drawing, apparatus for. Bridge & 

'l'rainer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.7'91 
Te}egrnphlc transmittinll apparatus, J. Gardner . .  H51.545 
'Telegra.pby, electric� I.  Kttsee. . . . . . .  . • . .  (i51.;{fil 
Telegrapby. space. I. Kitsee . . . . . . . . . . . . . . . . . . . . . . . .  651.362 
Telephone switch. automatic. R. 1\ "Vatt . . . . . . . . . .  f);,)U)·IO 
Thill coupling. W. 'tV. Garner . . . . . . . . . . . . . . . . . . . . . . . t�j1.419 
'J.1hil l  couplin/Z . .  J. II. Little . . . . . . . . . . . . . . . . . . . . . . . . . . 6.11.:17() 
Tide motor. M. C. \V ilkinson . . . . . . . . . . . . . . . . . . . . . . .  651.454 
Tin for inclosing preserved provisions or foods. 

etc . .  A. W .  ""aconochie . . . . . . . . . . . . . . . . . . . . . . . . . .  651 .S07 
'rires. detacbable cover for pneumatic, '1'. & "\\r. 

'l'ir�s�I');"
e
JI;;g; 'c;;vers fo�' ·pii,;;,·m,iii;': · 'r: ' &, '  \v: (;,;1 .743 

Cnld well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (\51.745 
'}'oo1. combinatiun. J. i\L Sullivan. . . . . . . . . . . . . .  t�1.:1U8 
'1'00] handle fastening-. C. A. Klmstrom . . . . . . . . . . . . (i51 .416 
':rootb, artiticial.  Ji .... E. Ronch.. . . . . . . . . . . . . . . . . . . . 631,388 
'1'orcb for incandescent or otber lZas Jamps, light-

ing. Foulger & Glover.. . . . . . . . . . . . .  . . . . .  f"s1.709 
Toy. aerial. J. B. Cressler . . . . . . . . . . . . . . . . . . . . . . . . . .  t)51,H98 
'Toy revolver. L. Templin .. . . . . . . . . . . . . . . . . . . . . . . . . . .  fJ5Ul99 
1'oy wagon. J. B·liudaH . . . . . . . . . . . . . . . . . . . . .  � . . .  (;51.658 
'l'rap. See Insect trap. 
'11restle, extenSlOll. W. H. Nelson. . . . . . .  f�1.444 
Trol ley, If. A. Merrick.. . . . . . . . . . . . . . .  . . . . .  (j51.575 
'J'roHey. J. H. W n lker. . . . .  . . . . . . . . . . . . . . . . . .  . .  651.401 
'rrolley lrack switch , overhead. P. F. '"'Verner . . . . . 6.�t.5ti1 
�1'rl1ck. J. E. \Valsh. . . . . . .  . . .  . . .  (i51J>84 
'l'runk. sh irt. C. Heumader. . . . . . . . . . . . .  . . . . . . .  . ti.j1.758 
Tube rolling machine. seamless, Ivins & Griffiths 6.;1.714 
Twine cutter. J.  A.  Crandall. . . . . . . . . . . . . . . .  . . . .  fi51.796 
Type distributing machine. E. F. JJinke . . . . . . . .. . . .  6:')1 .5.111 
'l'ype, machine for removing tins or burs from. J. ' 

H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.,1 .448 
Typewriter attllchment. book . •  1. IC McDanieL . . .  651,7()6 
'rypewriting cylinders. variable spacing gU-'le for. 

E. A. Lloyd . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  R01.488 
Upbolst.ering apparatlls. J. L. Heffner . . . . . . . . . . . . . (i.:"1.481l 
Valve. fluid thrown. W. W. Corey. Jr . . . . . . . . . . . . . . 651.54� 
Valve gear. ga� engine. C. \Verner . .  : . . . . . . . . . . . . .  651:flF3 
Valve. hydraulic. '1\ C. Prollty . . . . . . : . . . . . . . . . . . . .  :. 651.445 

� :}::'o
b
le�����C ari���';n;n�:·!a��:.r J�tA�IHol'le�: 001
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berller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi;')1.:1:)5 
Valve operatinll device. steam engine, R. Kron . .  Ml.fi.1O 
V"lve remodellnjl device. C . .Ill. Huxley .. . . . . . . . . . . 651.548 

(OonUnued em paue 8:191 

:rhe man who wears the President Improved Suspender 
IS ready for a rull or a ride. for working or for walking. 

has the best. equipment in suspenders that it is pos
SIble to SeCure. It does away WIth belts and buckles. 

It relegates to the past tbe old fashione:i leather 
straps that served as suspenders. 

President Suspender 
I M PROVED 

is 80 COLlstrncted that it readily adjusts ij;self to every 
bend of the body. Trimmings will not rust. Be sure 

you get the genuine. Refuse imitations. 

$ 1  500.00 FOR YOUR ESTIMATE. 
Every 11urchascr of President Suspender is entitled to take part in 
the Pre,�ideutial Vote Contest. $1500.00 in gold as prizes. Full in· 
forma.tion gi "cn wi�h each suspender . •  .A t all dealers or direct from 

us, 50 ets. postpaid. Contest is open now. Closes No,'. 5th. 
T H E  C. A. E DGAIITON MFG. CO., Box 222, Shirley, Mass. 

ACETYLENE GAS AND CARBIDE OF
' 

Calciu1D.-AIl about the new il1umina.llt. its quaJities, 
chemi stry, pressure of liquefaction, its probable future, 
experiments perfOl med with it. A most valuable series 
of artic]es. givill� in complete form the partICulars of 
this bllbject. Details of fnrn:wes for making the carbide, 
§

8S generators. gasometers, burners, etc. Contained in 
1 (�m�,;:'IWol'�t"tI��Nl fI �'i�Pff.'i��Ti or3�' 1 ���; 
1 n :!:), 1 0 3�, I n57'. 1 064, 1 0 7' 1 ,  107'�, 1 08:.1, 
1 083, 1 n 8 .1. . 1 08:0, 1 0"'6, 1 1 n4, 1124. l l a'�, 
1 1 4 9  and 1. I :; 0 .  Price 10 cents each, by mail, from 
this office. "lld all newsdealers. 

CAUSE OF LUMINOSITY IN THE 
�'jaTlles vf the Hydrocarbon G:Jse!ol.-By Prot". Vivian B. 
J.e\Ve�. �n im portant paper in which I he ;LUI hoI' en
deav(lr� to sbow that the luminosity of hyl"1 rocarholl 
fl a.mes I S  due to the 10cft1i 7.lI.t.ion (If t he heat of format ion of a.cetylene in the ('arbon and hydrogen produced bv i t s  
decomposition, And the Clll1�e of such ]oc:1lizatiPll. (·on. 
tained in SCJIt.K'I'Il!'IC AMF.RICAN SUPPr..fo�i\l EKT. 1\08. 
l O t '.! :md 1 0 1 3 .  Price 10 cents eilch . '1'0 be bad at. 
this office a.nd frum all newsdealers. 

ELECTRO VAPOR 
LA U N C H  

Tbis Ideal Gentleman's Launch, plegantly flnishedil 
t simple. seawort-by, safe. I eli able. Seats B. �peed 
. mUes. Guaranteed for onp y ear. Price $200.00. Order 
now, avoid Sprinlo{ rush. �end 10 cents for bandsome 
76-page catalo£!ue of Steam and Sail 1" achts, Launches. 
��wci!�mi§bn �!l;., 11l!�IS,

E
R��tJ'E, ll*\\�-

T U R B I N ES lIT Send for Circulal' HM." 
J A S .  L E F F E L  & CO. 

ISprillllfielll, Ohio, U. S. A .  

K R O M S K O P  
Color Photography 

Nature's Reflex! C 'lt se.ems almost a rn.irac1.e J "  
. .  T o  tbe ttl ready long list of marvelous devices which 
will come into common every-day use must be added 
this: lust and most Dleasing gift of science." 

]i..roJllskol)'S K l"Omogralns and Kronlskop's 
Calneras, now ready. I:T Send stamp Jor booklet. 
IVES n.aOMSKOP COIlIPA N Y .  Incorporated, 

1324 Chestnut Street, Philadelphia. 

" 0. i J." HANGERS 
Absolutely the Best and Lightest. 

Bearings are Accurately Ground. 
S I N C L E ,  

T A N D E M ,  
T R I P L E T  

PA R K  C ITY M FG. C O .  
A N D  Q U A D "  

INCORPORATED. 
'75 JACKSON BOULE VARD, CHICAGO" 

"'.�� ��I��� DERfORATED tJlETALSrORMINING 5CREENS, �JU �� r e OALA�D ORE SEPARATORS, REVOLVINGANDSHAKIMG·SCREENS. � �:f�� JIGS & STAMP BATTlRIES:,g�t '�r MILLING & MININ(i MA(HINERY t\��tu\'tl 
,�*" �",�;,����""" HARRINGTON & KING PERFORATING @,CHICNAGO. 

THE BICYCLE : ITS INFLUENCE IN ' 1 
Health and Disease.- By G. M. Hammond. M.O. A val
uable and interesting paper in wbich tbe 8U bject is ex. 
baustively treated from the following standPomts : 1. 
Tbe use of the cycle by persons in health. 2. The use of 
��i��b�� ��:����,����e�·o.cf"�t��e

d
��c�C\���l� 

To be had at this office and from all newsdealers. 

ltegi�ters an accurate acco u.nt of work done on print-
���er.r:l����afi�

a�a��\�:�: C���t
i
��1p to
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l��� :�� 

WELL DRIL�ING 
Machmes 

Over 70 sizes and styles, for drilling either deep or 
sbal low wells in any kina of SOil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong. simple and durable. Any mechaniC can 
operate them easily. Send for catalog. 

'W I L LIAIl18 BROS., Ithaca, N. Y. 

�gu USE GRINDSTON ES ? 
[f so we Can su-pply you. All SlzeB 
tDounted and II JI 111011 11 I cd. always 
kept in sf.ock. R�memiJer, we make 8 
�r:r��:�g!::le�� li�f;: ��r:Z�Q

s
Je�-

The CLEVELAND STONE CO. 
2 d  Floor, Wilshire. Cleveland, O.  

repeats automatica.lly. Sim pIe, accurate, dUrable. Spe-
d .. M"" �:'l� 1i1,'.T�.f:;:I."'�;;;�;;: Automobiles, • 

The SCIENT IFIC AMERICAN for May 13, 1899, is 

M eta I I "' c devoted mainly to illustration. and detailed de
SCriptions of YRrious types of horseless veb1cles, 
This issue also contains an article on the mechan. � C � -=-.A"� . - Pack," ngs lcs of the bicycle and detailed drawings of an auto-

---;:r TnADE-lorA-RI.::. ". mobIle tricycle. Price 10 cents. 
SHEETING, GASKETS, TAPE and PISTON PACKINGS. 

The following copies of the SCIENTn'Ic AMER-

Win stand the big-he.st pressure for either steam or ICAN SUPPLEi\Il!;NT give many detailfl., of Auto-
h ydraulic work. Ill\'"' Writ. for samples anuj p.'ice lwt. . mobiles of dIfferent types, with many illustrations 
U. IV. TRAINRR MFG. CO., (Est 1874). 88 l'earl St.. Boston, U. S.A. of the vehicles. motors, boilers. etc. 'l'he serIes 
------------------""7--'.'- make a very valuable treatise on the subject. The 

Anybody Can Afford 
ii"ii "i"" ��� = � � ,. l �"d a e -; .:;  • , • = � ii'  OO�� c � � Jlllls;�. :A;:d�d�S
:
':is
:
�u�bt:rnch, lIIultlplies. Dlddes. ete. 

al l' columns RlLtomatically. A l  
2 years' guarantee. ]n dnys' tria.l. 

Request instructive illustrated Booklet \V 1. 
"---" l:i�141��: t����!I��::e�;ltb�����n;�.o·iLL. 

numbers are : 732, 979, 993, 11J.03, 1054, 1055, 1056, 101\7 

1058, 1058, 1075. 1078, 1080, 1082, 1083, 1099, lJOO, 1113, 

1122, 1178, 1195, 1199. 1206, 1210. SUPPLEMENT No. 
1229 contains a highly Interesting article jliving 
fnU data as to operating costs of horse and eJectriC 
delivery wagons in New York City. Price 10 cent" 
each, by mail. For sale by all newsdealers 01:' 
address 

M U N N  " CO. Publ ishers, 
3 6 1  BROADWAY, N EW YORK. 

Daus' "Tip -Top" Duplicator 
1 00 SHARP AND DISTIIIIC r COPIES IN BLACK 
FROM PEN AND 50 COPIES FROM TYPEWRITER 

NO WASH I N G ,  N O  PRINTERS' INK. NO STENCIL.  Price. Complete, $ 6.0(}. 
SENT ON TEN DAYS' TRIAL TO R ESPONSIBLE PARTIES '1!=iI;iii;II��The��I�4C'TIP-TOP " reproduces the halldwri�ing 80 exceedingly faithful t.hat copies dllplicatAd In Bln.clt 

Ink on this apparatus are often taken for ordinary writtl'n h:tt':r8 and not dnpllcates. 
Felix F. Daus Duplicator Co. ( Inc_l. 1 to 5 Hanover St., New York 
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CAN I BECOME  AN ElECTRICIAN . 
l�tif�i'l:'it�'b':"a�

c
�o�lb��:'t�l�!}I 

at a cost within the reaclJ ot anyone. No 
matter where you live, i f  you can read and 
write, we guarantee to teach you tllC'l'uUlZb
ly. OUI" IUsLitute is endorsed by '.l'hoIlUlS 
A. Edison, and otber JJrominent men of 
tbe country. We teacb also lUechallical 

¥�gl::e:!l�gb :�e'f,�r�!:�:�l��i�'.;��.f� 
RaihvR)'S, Elecu'ic Lighting, Elec
tric lllining, :Shot't POIHlJar �ICCtl'i
cal Course,· Elelnentary iUathclua
tics, et� .. by mall. W·)'·i.te JOT t :a.talofjut. 

The Eleeu'jeal EUllillCC1' Institute of COI'I'C-
spondeuce , ........ �-«;. f&J·'<_�i.t�-!�- I nstru ction. 

........ -- ., ""- (.U J4. --' m........-
D A ....,.. G • ., ,,,"i'4T1'..,�o£""'t:' ....... ....... .......... _ ept , 

tf.-.r.:._f ._ .,= ______ 240 West 23d St., �_o.c.._.:..- .New York. 

I LLUSTRAT I N G  
TAUGHT B Y  M A I L. 

P:S�:'��Kt�g���i<i��t�'a:O��b��:d�e� 
to all. Persona] instruction and cl'itiCism 
same as in our resident school. Pre
pares quickly for pl'ontable work. Mod
erate rates. Write for particulars. 

NATIO NAL SCHOOL OF I L LUSTRAT I N G ,  
3 8  P e n n .  S t . .  I n dianapolis , I n d .  

Acetylene Number 
d U  N E 2 0 �  'f 900. 

Devoted to Acetylene as �lotor Fuel, especially for 
vehicles. Sequel to aUf Steam BOiler and Explosive 
1\lotor Numbers. already issued. 

Article� by leading scientists and inventor�. Price 
]0 cents, stamps or coin. Subsenptiull : DomestiC, �2.00; 
Foreign, $3.00 a year, in advance. 
T H E  H ORSELESS AG E ,  1 5 0 Nassau Street, New York. 

" New Standard " Dry Battery 
Absolutely Higbest Standard in the World 

for Auto-Gasoline. Telephone, Electro-lledi
cal and Bell 'Vork. 11'01' $.'i DO cash with order, 
wi.1l to!end 1 doz. No. 2, 01' ;.3 doz. Special A nt(;
ml)bile Cell anywhere, f. 0 b. New York. 

l-r' Send stamp 1M New Catalogue. 
Will. ROCHE, Inventor and Sole Manuf'r, 

42 Vesey Street, New YOl'k City. 

Put on pa.int that stays on. 

PATTON'S P���F PAINTS 
are guaranteed for five years. A prac": 
tical book of useful paint knowledge 
t��r����c��!�,�t���b�;���Ot�S���:�. 

.lAS. E. PATTON CO., .. __ �2.?�L�n�k_.e_e�t�.,�M;1�lw�a�U.k�e,e'�,,��11 �\� 
P R I N T  
Y O U R  
O W N  
CARDS, etc. 

V IV E Souveni,. CalJJe,.a 
. GI VEN A WA Y  ! 
roo:; �i�Ecf����� a�[�;�i����rll�i� line of elegant 

Wa will aI/ow 'you $1.00 
fo� it at any time toward t.be purchase of any higher 
prICed Vive at catalogue prices. Tbis splendid little 
Instrument takes l arge 2� x 2Ji pictures. The lens is a 
fine warranted one of our own grinding. Drop .us a 
postal for ful l  particulars and sample pictures free 
VIVE CAMERA COMPANY, 20. "tewartBuilding, ChicagO. 

K;e��haY ��st.b�e�!!�ed ��� Ithy 
LOGAN'S PAT E N T  STALL DRAIN 

which curries off all fllth and bad odors. 
r�;e:nl:al��

s
l�f�

n
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a
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ness. fir Bookwt Pree. 

J�ogni6t2"1l���(l\�'�1��e;!:!lyC��·k.pnny, � 
They Stand H igh Pressure. ,,-

The Hercules Seamless Cop\)er Floats and :" � Afr Chambers.·n e made sp/:!cia ly for Steam . 
Traps, Receivers, .Condensers, Steam Pumps, 
etc. The original seamless goods. .Not . 
imitations. Catalogue No. 2 Free. "" 
HKRCULRS FLOAT \\TORKS, Springfield, Mass. 

L IGHT MANUFACTURING & lXPlRIMENTAL WORK. 
A- SHl£TM£TAL STAMPING - PUNCHES & DIES. UTOMOBI LE5 ANO PART5 roR SAME. .sPECIAL MA CHIN£R Y. INQUIRIES SOLIClTE.D. OTTO KO N I G !> LDW- 4� MICHIGAN 5T. tLLVHAND,O. 

ExpertmentaI Soieaoe 
By GEORGE 111. HOPKINS. 

20th Edition �evised and Enlarged. 

. 914 Pages, 820 IlIusu'ations. 
Price $ 4.00 in cloth; $5.00 in half morocco, postpaid 

THIS is 'a book full of 
interest and value tor 
Teacbers, S t u d en t s, 
and others who- desire � 
to impart or obtain a 
practicaf knowleqge of 
Physics. l'his splendid 
work gives young and 
old something worthy 
of thougbt. It has ill
fluenced thousands of 
men in the chOice of a 
career. It will give any
one, young or old, in
formation that will en
able him to compre
hend- the great im
provements of the day. 
It furnishe3 sugges
tions for hours of 1n
structlye recr�ation. 

S"nd for large I llustrated Circular 
and complete Table of Contents. 

M U N N  & C O . ,  P U BL IS H E R S ,  

Office o f  t h e  S C I E NTfFIC -·A M ER I CAN� 

:J61 BROADWAY, 'N E W  YOR K. 

Valve with stop, cbeck, J. J. Brown e t  al . . . . . . . . .  651,793 
Vamp foldi.ng machine, G. If. Dunn . . . . . . . . . . . . . . . . 651,797 
Vebicle, '1'. H. Hurt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.601 
Veblcle, power propelled, F. W. l,anchester . . . . . .  651,57B 
V t:llocipede frame. E. G. Latta . . . . . . . . . . . . . . . . . . . . .  651,titiS 
Violin cbin re!it. L. D. Coffron. . . .  . 1)51.430 
\¥uJ!on body raiser. J. S. Hays . . . . . . . . . . . . . . . . . . . . . .  t.i51.5:!O 
Wagon box alld rack. combined. J. H. MaIHZ'es . . . 651.443 
W�ro� � li OOs .. . . . . . . . . .  . �� 
\,yushmg machille. Job ll�ou & Clark . .  . . .  . 1.);")1.440 
\Vater closet, M. Hogull. . . . . . . . . . . . . . . . . .  t;5I ,X:Ya 
\Vater closet attachment . •  1 .  B. Kel1y . . . . . . . . . . . . . . ()51.tititi 
\Va.ter meter, J. A. 'J'ilden . . . . . . . . . . . . . . . . . . . . . . . . . .  1;51,til'i' 
Wat.erprouf compositiuli. elastic. H. L. Russeglle 6'::li .ti40 
\-Vater tnbe boiler. [t. \.y. Kuapp.. . . . . . . .  . . . .  fi.Jl,:-)tili 
Water wheel. turbine. J. "V. 'l'aylor. . . . .  ti5L'j';-n 
\-V eeder. li. J. K l illger.. . . . . . .  65L7Ii:! 
\Veldillg, electric. H. �yre . . . . . . . . . . . . . .  : . . . . . . . . . . .  ti:Jl,5�j'j' 
\,yell�, casing- bead for oil or arr,esian. G. �'. Tait . .  li41.67!1 
\Yb itfletree. horse detacbing, A. Shepard . . . . . . . . .  t)51.;)�rl 
\Villdmill. A. R. Dempster. . . .  . . . . . . . . . . . . .  051.544 
'Villdmill. E. Leibulldgut . . . . . . . . . . . . . . . . . . . . . . . . . 651.6aa 
\VilidOW extracLin,U" apparatus, vVeise & Diegley . .  651.082 
Window frame ann sash. G. K Lint . . . . . . . . . . . . . . . .  651.41i5 
Wire fabric, knit, Reeves & Wheeler . . . . . . . . . . . . . . . . li51.55i 
\Vire fabric machine. P. �ommer et al 65L,785 
\Vlre ligbtener. ,J, P. Haddix . . . . . . . . . . . . . . . . . . . . . .  651.711 
\Vood cutting machine. Hindley & Harding . . . . . .  65I.G t)ii 
\\1'ood treating apparatus, �. K Haskill . . . . . . . . . . . .  65I.5�J 
Wrapping case or bag. A. Gorman. . .  . .  651.710 
\VrenclI . . J. }1�. Meredith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,574 
Wringer. See Mup wringer. 
Wringer, G. D. Leedle.. . . . . . . . . . . . . . . . . .  . . . . . . . . . .  651.442 

D ESIGNS. 
Air compressors. base for hydraulic, .T. J. Mayer . .  32.828 
Axle. mot.or vehicle steering . .Morgan & Heaslet . .  :-l2.822 
Belt, L. Hallders . . .  . . . . . . . . . . .  . X';.841 
Belt body, H. J. Gaisman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a2,�42 
Bt:llt garme.nt l'eguJating attachment. L. Sanders . .  :12.840 
Bil liard table. D. \,y. Delaney . . .  . . . . . . . . . . . . . .  32,835 
Box blanl" H. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,S:-;H 
Bru:sh handle. :�b aving. �. O. Bigney . . . . . . . . . . . . . . . . :i2.l;;08 
Car body bol!'ter. rallwaY. lf. S. Hustings . . . . . . . . . . .  32,821 
Chain, ornamental vest. A. A. Greene . . . . . . . . . . . . . .  ::12.807 
Clock case ur simi lar article, L. Hornberger . . . . . . . .  ::J2.&fJ 
Clothes frame swivel bead, H. \V. ltobinson . . . . . . .  :�2.8;;.1 
Collar. L. b'. AdL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B2,84a. a2,844 
Collar, borse. C. E. Upton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,825 
Copymg presses or like articles. frame for. '1'. W. 

Nurenberg' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.8:«) 
Drawing 1'011 clearer. 'tV. E. Keach . . . . . . . . . 3'l,82H 
Game board. G. I( uss .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.�;;7 
Guy clamping plate, reo T. Gilbert.. . . .  . . . .  32.827 
Handle brace. J. P. Wiens. . . . . . . . . . . . . . .  . . . . .  :l2.812 
Hat and umbrella rack. L. P. Hichard. . . . � .  :12.83 .... 
Heel. shoe, ll. 13. Haig-h . . .  . . . . . . . .  X2.83fJ 
Hinge, leaf, P. C. Greell&walt. . . . . . . . . . . . .  . . . . . :i2.S18 
Hook. breeching, \Y. A. Scbleicber. . . . . .  . . . .  ;)2.824 
Pitcher. K. L. Nevins. . . . . . . .  . .  avno 
Puzzle board. H. '1'. Kolp . .  . . . . . . . . . . . . . . . .  32.8:-;8 
Sad iron. A. C. \Villiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;�2.831 
SUSlh fastener keeper. H. M. Hubbard . . . . . . . .  32,8]5 . .12.Slti 
Sash fastener lever, G. E. Tysun . . . . . . . . . . . . . . . . . . . .  32.tHi 
Sash Lightener. window. F. L. I:i'airch ild . . . . . . . . . .  3'.t.814 
Rilw. circulnr. M. Zwlebel.. . . . . . . . . . . . . . . . . . . . . . . . . . .  32.820 
�hnftil1g Hoor stanctnrd. A. C. Pessano .. . . . . . . . . . . 3�.81;) 
rrhill iron. G. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a2.8:lli 
Thrend cuLter. M. A. KichoJs . . . . . . . . . . . . . . . . . . . . . . .  32.819 
Tie clip, R. Fisher. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B2,8J1 
Trace holner. G. & :11. W . Wobbe . . . . . . . . . . . . . . . . .  '" a2.�2a 
V{ush board, J. S; Schmit.z . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,832 

TRADE MARKS. 
Boots and shoes. leather. \Vhorf & MArshall . . . . . .  34,762 
13oUJ'bon, sour masb, Slater, Myers & Company . . .  34.785 
Cannea or bottled goods. certain nalfled, Avery 

Preservmg- Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.775 
Canned. or pres�rved fruits and vegetables, E. V • 

�tockhalD . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  34.777 
Cement,H. builders. J. A. \-V beeler . . . . . . . . . . . . . . . . . . .  34.791 
Cbain. wrought. Columbus Cbain Company . . . . . . . .  34

.
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Chemical solutions for certain named purposes, 
Creamery Package Manufacturill,!Z' Company .. 34,78H 

Cigars and cig-arettes. M. Stucbelberg & Company. 34.786 
Coffee and tea. L. "VV. Sellman Company . . . . . . . . . . . .  34.780 
Cofl'ee 01' coffee compounds. Jl'. F. WhittIer . . . . . . . . .  34.7ti2 
Coffee'su'bstltute, ImprCived Cereal Compa,ny . . . . . .  a4, 781 
Dentists' .supplies, cerr,ain I]Hmed. Delltal Protec-

tive Supply Company of the United States . . . . .  34,7(;5 
Food and table luxuries, cert.ain named, Puritan 

Pure Food Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,774 
Fruits. preserved and canned. Anderson Preserv-

ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,776 
IIerb tablets. G. W. Siaughr,er . . . . . . . . . . . . . . . . . . . . . .  34.769 
Ice cream and water ices. preparatioUs for mak-

ing, 'V. Rippey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.77H 
Liniment. C. Stallley: .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.168 
Medicated necklaces. H. Heymanson . . . . . . . . . . . . . . .  34,767 
Medicinal antiseptic preparations, certain named, . 

John Wyeth & Brot,her . . . . . . . . . . . . . . . . . . . . . . . . . .  34.772 
Medicinal compounds for certain named diseases, 

E. G. Michel . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  34.771 
Paints, Pari an Paint Company . . . . . . . . . . . . . . . . . . . . . . .  34,'i8Y 
Pens. C. Howard Hunt Manufacturing Company .. :{4,':'1)3 
Pin retainers, G. J.  Capewell. Jr . . . . . . . . . . . . . . . . . . . . .  34.7ti4 
Soles for sboes. leather. D. F�orbes . . . . . . . . . . . . . . . . . .  34.761 
StHrcb. W. E. Farrington & Company . . . . . . . . . . . . . . .  iW.773 
Sweetener. artifiCial. Merck & Compan·y . . . . . . . . . . . . 34.778 
'l'ublets. headache. H. C. Zeamer . . . . . . . . . . . . . . . . . . . .  34,770 
'l'extile piece goods and articles of clothing, CeJlu-

Jar Clothing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.760 
Tobacco. Havana. J. Bernheim & SOD . . . . . . . . . . . . . .  34.787 
·Whiskies. L. I'nldner & Company . . . . . . . . . . . . . . . . . . .  34,784 
WhiskY, ·Van Vleet-Mansfield Dru� Company .. . .  34,783 
Wood treating compounds. certain named, 

Bridgeport Wood Ifillishing Company . . . . . . . . . .  34:,790 

LABELS . 
.. Ben Travata." for medicine. Ben Travata Chemi. 

cai COmpllllY . .  . . .  . . . .  . . . . . .  . . . . . . .  . . .  . . . . . . . . . . . .  7.635 
" Celery Claret." for a bevera:ze, R. W. Bicks . . . . . . .  7,h'26 
.. Del Norris \V hisky." for whisky. J. H. Cronin . . . .  7.627 
•. Diuesta." for a medicine. S. F. Corbett . . . . . . . . . . . .  7,{).'16 

:: ����' fgl fiJ�:I�.';j �grCk:y
�:���a�?�r��

n{(;Od·,· j: 7
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Snl i th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.f14.5 
" lly�iene Yeas-t." for yeast, P. Van Bnssum . . . . . . .  7.640 
: : 'i°ass�:l�

o
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COnlpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.644 
.. 1.emon �eltzer," for effervescent. citrate of mag

nesi!]. Liqmd Carbonic Acid MHnufacturin� 
COmp}lny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.625 

. •  Naughty NaughL" for cigars. American Litho-
graphic Compnny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,630 .. P
·d��,�:i�;i����\;OI;i�'�dc��,'�t��tuf�����:�: 8g�: 
pauy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,6"-4 .. ltllubarb Compound." for rhubnrd compound. 
California. Rhubarb Hemedles « ompany . . . . . . . .  7,634 

•. [{bubarb Syrup." for rhubarb syrup, California 
Rhubarb Remedies Company . . . . . . . . . . . . . . . . . . . . .  7.633 

.. Sanborn's Salmon," for canned sulmon, G. W. 
Sanborn.. " '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.M2 

:: ����rS��nf��,tCf�rc:tf';:r ��n�g�]:fq�ial���bonic 
7.&12 

Acid Manufacturing Company . . . . . . . . . . . . . . . . . . . .  7,623 
" Soape's PIle Cure,�' for a medicine, Home Rem. 

edy Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,639 
< I  St. John Salmon," for canned salmon. G. W. San-

born . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  7,64a 
" Star." for matches," Safe Harbor Match Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.647 
" Stomach-Oids," fllr a. mediCine, J. H. �p.ncindiver. 7,fi38 .. rrlle Bee Hive." for millinery. etc .. J. Benjamin . .  7,622 
" The Old Homestead Liniment." for a Huiment, 

J. W. Hurnley & Company . . . . . . . . . . . . . . . . . . . . . . . . 7,640 
" f}'horo." for medicine. 'l'boro Medicine Company. 7.637 
•. 'l'iger Lily." for cigars. American Lithograpbic 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,629 
" Woodford Club Pure Rye Wbiskv.�' for whisky. 

Hanley, Hoye & Company. ' --
. . .  7,628 

PRINTS. 
. .  A Sign of . the Time!i." for glove�. L. Meyers & Son. 235 
. . Army an,d·'NavY Playillg .Caros." for pi tying cards. . 

United StDtes Playing Card Company .. . . . . . . . . . . . . 234-
" Cream Foam," for a shaving prepnl'ation, H. 

Michelsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237 
" MagnIH!." for malt, hops, brewers' s-uoplies, ann 

machinery, A. Mugnu� . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  233 . '. rJ'lle Monarch Suspender," for suspenders. MQn· 
nrch Manufacturing Company. 236 

A J)ri 11 rrd (,OilY of the speciHcation and drawing' of 
any patent in the fore�wing list. or any patent in ).)rillt 
issued SInce lSOS. ·will be furnished from thiS office for 
10 Cf:mts. In ordering plea�e state tbe name and number 
of the patent desired. and remit to :\'lunn &. Co . . ;)61 
Broadway. New York. , Special rates will be �iven where 
a large number of COPIes are desired at one time. 

CAnn dinn pRrenrs .may now.. be obtained by the In· 
venT,Ors for any of the mventions named III the fore-
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M!r�������'S:::�E::�,::::;� 
Works, Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 John St .. New York. 

VOLNEY W. MASON & C O . ,  

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

5 0  Y E A R S '  
E X P E R I E N C E  
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I�Ventlo.n IS probably patentable. Communica
tlOns stflctly conftdential. Handbook 011 Patents 
sent free. Oldest agency for securing patents. 

Patents taken through MUlln & Co. receive 
speCial notice, without cbarge, in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest cir· 
culatlO.1l of any scientific journal. rl'erms, $3 a 
year ; tour months, :til. Sold by all n.ewsdealers. 

MUNN  & CO .36 1  BrOadway, N ew York 
Branch Office. b'25 F St., Washington, D. C . 

IT ApPEALS TO BOTH THE A MATEUR A N D  

SK I LLED PHOTOG RAPHER. H A S  MANY AD
VANTAGES. � SEND FOR CATALOGU E  TO 

G U N DLACH OPTICAL CO., Rochester, N. Y . 

I N V E N T I O N S  P E R F E CTE D. 
Accurate M o d e l  and T o o l  Work. Write f o r  Circular. 

PARSELL & WEED, 1 2 9 · 1 3 1  West 3 1st St . .  New York. $75 Month and Expenses; no experience 
needed; position permanent; self-seller, 
PEASE MFG. Co., Stat'll lo,Cin?innatl. O. 

m._�l\\U.�WJ.�M 
lliake ;Uodels of Any llIachine to O,·der. 

llIE D IUlll-SIZED AUTOlllATIC or si�ilar �achi.nery built to order. OUI' faCllitie� and exp�fle!lce In thiS lIne ure �xceptionally udvantageous. , We InVite corresf,0ndence from inventors of mechani-
[ ���O��(�;.�i�rt, i�J�����:':���Nrl'HALER CO�lPANY, 
I --��--------------------�------t FOR SALE, a.t gr�a� sacJ:.:iflce, Brandis 'l'ransit, Level • and Astronomwal lDstrument. 130 Fulton St., Room 210. 
I New York. • 

i LA B O R -SA VING I NVENTIONS. , l� you have IllvenLPd a Jabor-savin� device and need 
I ��!.��:tigi 

t,g�
a
s���

l
, 
��

it
�theI"Wise, for developing or 

II BROOK� & 90., . a2 Cotton Exchange, New York. H.xamlnatlO11s and Expert Reports. 

GAS ��'V GASOLINE ENGINES WAT E.R MOTOR..& BACKU� WATtR MOT R CO. NEWARK N J. U. 5 A: 

FOOS GAS AND GASOLINE ENG INES Ho�'s�o ;o��er. 
Adapted for all power purposes. 

Largest �xclusive Gas �n.zine �facto�y in America. F.stablisbed 1887. 
Engmes In stock for qUlCk delIvery In all principal cities. 

Send jor lllust.-ated Catalogu, No. 5 . 
THE FOOS GAS E NG I N E  C O . ,  Station A, Springfield, O h i o .  

Stock Sizes 1 4  to 22 foot. 
Safe, Reliable and fully guaranteed. 

CO., 1 7  N. 1 7th Street, Racine. Wis 

WAN'l'ED, immediately, a young man qualified to make I E '  I & M d I W patt:lnt uffiee dl'awi�lgs and hav.ing tlome Irnowle�ge of xper lmenta a e ark E:���e 
°
g!.��c����t�� l::�U a�aSll�:�e� �rlc����.

nl;�:R . . ' , . 
pay to begin wJth, but exceptional opportunity ror Cu . &; ndm.ce j't·flP.. Wm. hal"dam & Son.45-51 Rose St .. N. '\: .  
t���

n
S�����'eld�:!��'ER & '1' LLLE Y ,  Attorneys at ExpErienced Draught�man wanted f}n Mill Macbine�y . and. M achine '1'oo}s. Permanent employment assured to 

NOVELTIES & PATENTED ARTIOLES 
Manufactured b y  Contract. Pnnching Dies, SpeCial Ma· 
cbiner!'". E. Konigslow & Bro., 181 Seneca St .• Cleveland,O. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. �1. Hopkins. Description of a small eJec
tric mot01' devised and constructed with a view to as�ist
ing amateurs to make a motor whicll might be driven 
with advantage by a current derived from a h!lttery, and 
which would ha" (' sufficient p(,wer to operate a foot 
���

h
��\\�

n
fi 

l
fi:����� 

r�2�i�ii��dl�� °Svc�l����il!.��aAfr���: 
1eAN" SUPPLEMENT. No. ';4· 1 .  P) ice 10 cents. To be 
bad at this office and from al1 11ewsd�ulers. 

rapid and accurate draugbtsman. Bethlehem Steel Co. South Bethlehem, Penn. ' 
MODELS & E X P E R I M E N T A L  W O R I< ,  

Inventions developed. Special Machinery. 
E.  V. BAILLARD, Fox Bldg. ,  Frankl in  Square, New York.  

BRUSHES FOR CLEANING FILES offered 
at lo\vest prices • 

ERNST lllEHNE, £:ltIlllllIITSCHAU, 
Agents desired. Saxony. 

D .  L . H OLDEN 
S 1 3 3 6  BLACH'St .  PHILAOfLPHIA PA. 

REGEAL[iY. lCE MACH INES S E E  FIRST PA E SCIENTIFIC. AMERICAN SEPT. 2 1 3 9 �  • 

. ' . . . . . . . .  ' . .' • •  1 

Would you possess the capacity that directs affairs ? Would you de
velop the power that dominates mell,the force that controls their minds ? 

· In all 'walks of life these faculties 111eaSUre the difference between suc
cess and failure. They are to be tmced to one mental characteristic-PERSONAL MAGNETISM. 
It is this well-nigh undefinable sOlnethillg that makes a man irresistible, that enables him to COlU

pass all difficulties, to su�mount all obstacles It is this luelltal energy that causes him to surpass 
· his fellow-nlen in the pursuit of fame, fortune, happiness. With the consciousness of the power of 

Personal ' Magnetism attained comes ability to make friends, inspire confidence, win affections. You 
can embrace opportunities, gain social position, achieve business success. You can beCOllle a great 

· power for good ill the community ill which you live. . .  THE WONDERS OF PERSONAL MAG-
· NETISM A N D  HYPNOTISM " is the title of a scientific treatise which tells you precisely how to 

acquire this ll1arvelous influence. It is a comprehensive work by the eminent authority, Dr. I.a Motte 
Sage, A.M .. Ph.D., LL.D . . !!"aphically written, profusely illustrated, admirably executed. It reveals 
wonderful secrets and contains startling surprises. It is free to you for the asking. 'fhis offer is a� 
solute, genuine and without conditions. Send your l1ame and address and receive the book by return 
111ail without expenditure. It has brought success to thousands who have sent us such testimonials 
as these : 

REV. it. C. QUINN, D.D., Pb.D .. Winn, 1110., . 
say s :  I� Your treatise is a revelation. It is far 
in advance of anything of Lhe kind that I have 
ever seen." 

MRS. R. C. YOUNG, No. 312 Indiana St., Law
rence, Kan., wr·tes : " Your instructions are 
worth more than all the previous reading of my 

life. Tbe book is Simply grand." 

.W rite at once to 
lloin� hst. provlded they are simple. at a cost of '45 each: ' NEW VORK I N STITUTE O F  SO IENOE  D M R 1 6  R N If comp1tca�ed tne CO!1lt wil l  b'e a little more: For full I " . . . . ept ochester V ����ct�:r'to= =t.e&�.-=t!rg:�:.id. New �_ ...... ____ � __ ...... _,.. __ � __ ' ...... _""._,.. . .. .... _' ____ ,..';,..,._ . ..-
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I i  Mon ey Makes 
The Mare to Go. " 
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tng. Now-a .. days a 
WI NTON 

MOTOR 
CARRIAG E 

Price $ 1 ,200. No AKents. �t:e'h��:e���"og.I 
s_C1etr. No more delIghtful sensation than a ride in 
one of these. NothIng safer, Boeedier or more econom
ical. Hundreds are now in use: Hydro-Carbon System. 
THE WINTO N MOTOR CARRIAGE CO.,  Cleveland , Ohio.  

Eastern Department. 120 ,BrOadway, New York City. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's nse.-The utilization of 110 volt 
p.lectrtc circuitR for small furnace work. By N. Monroe 
Hopkins. 'Phi::! valuable article is accompanied by de
tailed working drawings on a large scale, and the fur. 
nal!e can be m;lde by any amateur who is versed in the 
us� of t.ools. 'l�his article is contained in SCIENTIFIC 
t:r

E
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or by any bookseller 01' newsdealer 

li::':.GJ@!�RDIEIYo'1' 
" . .  " .  m...... C.H.IlSLyaCO ��IU(,'G����� .. 

Jlutomobil¢ Pat¢nts 
€xploitation £ompanv. 

UNDERTAKES:-1'he manufacture of Automobiles 
tn� �i���t�Y�l�

s
enll�t

e
c:��:s}��

t
��� d��et�;���i 

of inventions. 
FURNISHE!'\:-Specialists to make thorou!!h examl· 

natlons of patents. Experts to test motors and 
automobiles. Opportunities to inventors to 8resent 
g����J�� :t�3�

r
o ��°cfe

o
rt��n:11�08���erus w ling to 

PURCHASES :-All meritorious patents. licenses and 
in.ventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 
F. B. Hyde, Secretary. 

27 William Street, New York. N. Y. 

CHARTER Gaso l ine Engine 
Usull !�\����� n FOR ANY P U R POSE 

Stationnries. Portables, 
Engines and PUlnps. 
ar' State your Power Needs. 

1 % to 3% Per Month 
We make a speCialty of gilt edKe 'MIning Stocks in 

such properties only as we have tboroughly investi
gated with our own experts and can recommend to our 
customers as dividend payers. We have yet to make 
our first mist!lke. and our custvmers are receiving divi
dends of from 1 per cenL. to 3 per rent. monthly on such 
mining stocks as we have thus far handled as fiscal 
agents, with large cnsh profit in se-lling value. 

Correspondence sOlici ted from investors looking for 
lar�e interest and ub80iute security of principal. 

Send for booklets of dividend payers. 

DOUG LAS, LACEY & CO.,  
BROKF.RS AND FISCAL AGENTS, 

Dividend paying Mining Stocks a specialty 
66 Broadway and 17 New Street, New York. 

ACETYLE N E  BURN ERS. 
We have the largest and best equipped factory I n  the 

world for making gelluine steatite Acetylene Gas burn
ers. correct scientific principle. QuaJity and workman-
�1\!H�

ar
tfJ'fu"'1hJ.c CO., Cliattanoo�a, Tenn., U. S. A. 

OVER 1 00,000 IN USE. 
EASILY PUT ON.  

AND R E LIABLE . 
HAS PROVED PERFECT 
FU LLY G UARANTEED. 

(,v3.stiug becomes so safe and easy you do it 
(;'l8ry chance you -'!et. Your feet on the pedals 
t<tves perfect control of the wheel. Ladles' skirts 
.. eep down when cO!J.sting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle I�alnp is superior in 
construction to any made. 

Illustrated pamphlet giving detailed Vn,formation 
regarding Bra", and Lamp, sent on applicati/}n. 

ECLI PSE B ICYCLE CO .  
Box X, ELMIRA, N. Y. 

j t itutiftt �mtritau. 

WALT HAM WATC H ES 
The best and most reliable 

timekeepers made in this country 
or in any other. 
" The Perfeded American 

of interesting information 
free upon request. 

Watch", an illustrateo boole 
about watches, will be sen! 

American Waltham Watch Company, 
Waltham, Mass. 

��A�:1 
� LadieS' watChes � 

All styles and sizes are shown in � 
our Blue Book-Copy Free. 

New En'gland Watch Company, 
37 IUalden Laue, New York. 
149 State Street, Chicago. 

L��� 
YOU CAN HAVE YOUR SHOP 

on the main street as well as in a 
back alley by using 

G E  S M A L L  M OT O R S  
which cost nothing when not working. 
Write for information to 

C E N ERAL E LECTRIC  C O . ,  Main Office, SCH ENECTADY, N .  Y .  

A 
Remington 

Typewriter 
renders double the service 

of any other writing 

WYCKOFF. SEAMANS & BENEDICT, 327 BROADWAY. NEW YORK. 

Tn A t tn 1 1 n h t I REVERSING STEAM TURBINE.-PAR-
Bon's recently perfected turbine for boats. Illustrations � U� �n �ml�' n�'r� �I ��o��f�:��''&o.cf¥��:

e
dp�c�%����::'g/��n��� PE'llER '1\ A US'rEN, PH.D. Prest. and 'liana:;rer. this office, and. from ail newsdealers. 

.T U N E  23, 1 9°0. 

AUtOMOBILE 
A successful Acetylene Gas A u tomo

bile Lamp, using the same patented system 
of generation that bas D;la<le the Solar Bi
cycle LalllP 80 successful. . 

A utomobile Lamps, to attach In center 
of dash, 86.00 each. . 

Carriage Lamps, 812.00 per pair. 
Dash Lamps, 87'.00 pel' pail'. 
These can be obtained at your dealers at 

tbis price, or from us, express prepaid. 
lIT Send jor 00" illust.rated booklet. 

BADGER BRASS MFG.  CO. 
StatilMl X,  Kenosha, Wis. 

Eastm.an Kodak. Co.'s 
B R O W N I L  
C A M E R A S 
==$ 1 . 0 0== 

.... .... ;;;;;�:::-.,.,.._ Make pictures 2J( x 2J( 
inches. Load in Daylight 
with our six exposure film 
cartridges �nd are 80 
simple they can be.,asily 

OPE.RATED BY 

ANY S CHOOL 

BOY O R  GIRL. 

Fitted with fine Meniscus 
lenses and our improved 

rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, have 
nickeled fittings and produce the best results. 
Brownie CRlftf'rR, for 27{ x 27{ ptdures, .. .. .. $1.00 
TrnlUipnr(·nt.Fllm (;nrirldg(', 6 exposures, 2� x 27{, " .15 
Brownie Dneloplng nuti Printing Outflt, .. .. .'iii 

THE B ROWNIE. CAMERA CLUB. 
Every hoy and girl under sixteen years of age 

should join the BROWNIE CAMERA CLUB. Fifty 
Kodaks, valued at over $500.00, will be &,iven to 
memhers of the club as prizes for the best pictures 
made with the Brownie Cameras and every member 
of the club will be ll'iven a copy of our Photographic 
Art Brochure. No Initiation fees or dues if you own 
a Brownie. Ask your dealer or write us for a 

B r o w n i e  C a m e r a  
Club Constitution. Semi a dollar to your tocal 

Kodak dealer for a Brownt"e 
Camera. If there is no Kodak EASTMAN ' 

:
e
�;�;a:'�;;':t:Uet�;�. :h;p

d
t�� KODAK CO. 

I_cfl_'_n_'r_a_p_r_o'_"p_'_ly_. ____ -' Rochester, N. Y. Experimental Investigation of '.rechnical Problems. 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization at 
Wastes and Unapplied :Substances. Rerluction of Man
u�actu�ing CO:its. TesLing. Perfecting, Introducing aud 
DIspOSIng of Processes and Products. 'Manufacturing 
Formulas. �EXlPlanator1l Ci'J'cular on Application. 

S� .50 For 2 GENUINE  D IAMONDS BAT TE RY and I AUSTRALIAN O PAL 

� Z  BEA VEIl. STREET. NEW YOR�. 

U. S. Government Sold 10,000 
Spanish Mauser Rifles& Carbines 

also 5,000,000 , Ball Cartridges in clips. \\' e boultht them all. 
BefoF .

ejl�\�nA-:it�IAN�ff6r1i 1:��.�dl1:����r N���t� ork. 
Catalog on request. Dealer in MiJitary Goods and War Rdics. 

TIRE REPAIRING. - THE 
Mending of Single 'rube 'rires.-A practical article illus
tl'ating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band olugging 
and the use of puncture bands. 9 illustrations. Con
tained in SUPPT�EJ\IENl.' l 1 0�. Price 10 cents. For sale bv M unn & Co. and aU newsdealers. 

l\lounted in a 14k. Solid Gold RinK. 
The diamonds are white and bril

liant and the opal is full of tire. 
We cut and pollsb precious stones 

. �� wn,!���t�tr��o���� r��l��;�t�� 
or money refunded. We make all 
kinds of diamond jewelry, and will 

EXACT SIZE. be pleased to give estimates ou any-
G,muine Diamonds with thing you may desire to purchase. 
an Australian Opal or DESOLA lllENDES CO., 
Genuine . Turqu o i s e  Cutters oj Precious Stones, (smaller sIze). 14 J ohn St., New York. 

A Telephone for $2.85 (()l 
A thoroughly good business telepbone for • lntercomwunicating and all lines one mile �, or less. Has induction coil, long distance <:" :1"{ 
transmitter, and reliable bell. Anvone can . • !;,' 
put it up with our directions. Libeloty � , 
Electric Co., 121 Liberty St., Ne,,'York .� 

SAVAGE Hammerless Magazine Rifle 
SMOKELESS 

Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 

The most reliable and safest rifle ever 
manufaetured. Shoots six dtiIerent cart
ridges adapted for large and small game. 

lIT Write jor i)escriJpUve Catalogue .4. 

SAVAC E A R M S  CO. 
UTICA, N EW YORK, U. S. A. 

WEIGHS 
ONLY 

1 5  LBS. 

8-INCH 
FAN. 

'U. s. 
STORAGE BATTERY FAN, 

$ 1 5 . 00. CI.RCULAR. 

THE U .  S. BATTERY CO . , 2 5 3  Broadway, !'l�\Y. York. 

Scal�� AU varietIes aT lOWest prlCes. Resi' Jiatlrond 
lI:g

k
l�

n
�s:r�fO�rti�ie��ol'i!'cl�gr�es �t�' l SewinK Machines, Bicycles, Tools. er;,. Sa"" 

Money. Lists Free. CHI(,AGO ,KALE CO .. Chicago. Ill. 

JESSOP'S ST E E LTHBEEVr FOR TOOLS. S AW S  � TC. W� J ES SOP & SONS t.:2 91  J OHN ST. NEVI' YORK 




