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WANTED-A MARINE ENGINE GOVERNOR. 

The accident to the engines of the ,. St. Paul" calls 
to mind the more serious disaster which several years 
ago overtook the" City of Paris," when she was run­
ning in the service of the Inman and International 
Line. There is this difference, among others, between 
the two engine room wrecks, that while the pre­
di�posing cause i n  the case of the " St. Paul" is said 
to be well known, in the case of the" City of Paris" it 
will always remain a matter of doubt. It is supposed 
that the propeller shaft of the "City of Paris" gave 
way, and that the consequent racing of the engines 
caused the Illost extraordinary smash-up of cylinders, 
iJeu:plates, and reciprocating parts which ensued. 
According to the published reports of the officers of 
T he ship, the wrecking of the engines of tile" St. 
Palll" was due to the loss of the propeller and parting 
of the shaft as the result of an encounter with a dere­

, lict. If the propeller did not strike a submerged 
wreck, it is quite possible that, as the ship is reported 
to have iJeen dl'iving into a head sea, the sudden sub­
lIlersion of the propellers. when the engines were raq,. 
i n g, may have set up sufficient strain to cause the 
fract,ure of the sha(t. In any case, whatever was the 
prellispol!ing ('ause, the immediate occasion of the 
wrecking of the engines, both i n  the" Paris" aud the 
"�t. Paul," was undoubtedly the running away of the 
engines, due to the sudden reulO\'al of the load. 

'l'he recent accident serves to emphasize once more 
the crying need that exists for the introduction of a 
lIIarine engine governor that will govern: some device 
which will not merely a'ct when the propeller is lifted 
clear of the water, but which will immediately .check 
the speed when, by the total loss of the propeller or the 
parting of the shaft, the load is ent.irely and pertna­
nently removed. We believe that it is the common 
consent of steamship mell that a perfectly satisfactory 
governor of this kind has yet to be designed, We say 
this with a full knowledge of the fact that some very 
ingenious governing devices have been.tried alld are 
being tried, and that as far as they,go some of. them 
are doing very good work. The trouble with most ma" 
rine governors is that they fail to act with that an­
ticipatory effect which is necessary properly to con­
trol auy form of marine engiQe, and doubly nellessary 
to govern the modern mtilti-cyliudered engines of the 
triple and quadruple expansion type. 

In t.he days of the simple higll pre�sure or of the 
single�expansion condensing engine, the common form 
of centrifugal gO\'eqlOl', acting on the throttle, was 
fairly effecti ve. Steam was cutoff the instant, that the 
engine cOlllmenced to race, and 'beyond any temporary 
acceleration, no excessi ve alld prol()nged . racing was 
possible ; but with the. introduction of triple, and, 
later, of .quadruple-expansion engines"the proble.m has 
been greatly complicated; for even if the supply of 
steam is cut off from the high-pressure cylinders at the 
first instant o f  racing, there are still, i n  the case say of 
a six· cylinder engine, four large cylinders full of steam 
which are fr�e to exert their power on the shaft, and i t  
will'take three o r  four revolutions before this steam has 
passed through the engine and been. condensed at t.he  
con4en�er. Evidently a lIIarine governor' to b e  effect­
ive mUtit anticipate, by th'ree or four revolution/l of 
the engines, the moment wl:Jen the propellers will be 
lifted from the watel'. It has been the pbjeet of some 
cleverly designed governors to secure this action. One 
o f  the best known o f  these consists o f  a weH opening 
through the floor of the vessel and located some dis­
ranee from the stern, in wl.Jich the water rises to..the 
�alUe level as. the water on the outsid�'of the huil,at 
that. particular part of the vessel. Within the weI Us 
a float which acts through suitable mechanism. upon 
the throttle valve; and the theory of the device is that as 
tile tl"Ol1a:h of the Wave paslles aft, and before it reaches 
the lJropeller, the sinking of tlie water in the well will 
CaUse the steam to be thro.J,tled a. few mOllle'nts before 
the, trough o.f the' waves reaches th� propellers. By 
thi!l <levice it is sought 'to elilpt,y all the . cylinders ,of 
theeogine before the 'l�ad ,is remo.ved from ,th",: pro­
pellel'So' . Another form which' has met with some . m'"ea­
sure of success is a governor which acts dit'ectly o n  
the reversing gear a n d  throws the valve motion into 

J tieutifit �metitau. 
the center, thus controlling all the cylinders of the 
engine at once. 

The chief engineer of one of the fastest of the 
Atlantic l iners recently informed us that although his 
engines are equipped with one of the best types of gov­
ernor, he is so far distrustful of its efficiency that 
during a spell.of heavy weather he guards against dis­
aster by letting the stearn run down consideraiJly in 
the boilers. While this precaution is a wise one. it is 
after all but a compromise. The fact of the matter is 
that with the extrao!'dinary increase in the weight and 
horsepower of marine engines which is now taking 
place, the governor problem aS8umes increasing illl­
portance. The captain wl.o finds hilllself in command 
of a big ship with an extraordinal'y reserve of power in 
its engine roolll is tempted to make use of it and dl"ive 
his ship at full pressure in heavy weather, and we shall 
see more of this as the titlle goes by and the compe­
tition for record passages grows keener. The demand 
for a device which will allow these engines to be driven 
to their maximum capacity against a head sea grows 
more pressing with evel'y high-speed liner that is 
floated. 

• I. I. 

THE SEA ROUTE AS A COMPETITOR OF THE SIBERIAN 
RAILWAY. 

There seems to be a decided diVision of opinion in 
the Russian press as to the part which the TI'ans·Si· 
berian Railway is to play in the carriage of freight be­
tween Europe and Asia. The optimistic press be-' 
Jieves that the scheme will attract to itself a large por­
tion of the freight which is /lOW carried by sea between 
European and' Asiatic .ports. On the other hand, we 
find the Novosti 'oecfaringthat all hopes of any con­
siderable revenue accruing to the road frol11 this sourc'e 
are based upon a misunderstanditig of the situation. 
It cont ends that the Siberian Railroad can never com­
pete ISuccessfully, either in poiut of time or cost, with 
ocean-going steamers, for the reaSOlJ that it takes forty­
two days to carry freight from Irkutsk to Moscow by 
rail, and that the. steamers are making the same rate 
of speed at the present day. The question of time, 
however, is not so seriou\! as is that of the cost of trans­
�GrtatiQn, and the Ntl\'ostf claims tha,t in this respect 
also the railroad will find itself to be at a serious dis­
ad,-antage. Thus, it is assulIJed that if the carriage of 
freight between Hamburg aqd Port Arthur, a distance 
of 6,000 miles, costs only abol1t one-two hundredth part 

,of a cen(p�r·· podd ,of thirty-six pouuds per verst of 
two-thh;ds of a mile, then the freig:ttt 'per pood between 
these two ports will amoun t to forty· five cents. As 

all:'ainst this rate by rail it seems that the rate by SE-a 
from Hamburg to Vladivostock is on ly '  eighteen centa 
per pood of thirty-six pou nds. It is clal�led t'hat 
although this differenc�between the rail alld sea rates 

. is so great, the steamets are carrying. freight at a 
fair profit, while the Si9t1riall ro�d'"'fs carrying 
freight at less than cost, even when making; the 

. higher 'ch�rgd of forty-five cents �s mentioned above. 
From this cOllJPa:�i�on it is conchlded that for thl! 
present, at least,the railroad cannot figure, as a COUI­
petitor'with the. steamers which are already engaged 
in the trade. The field for the activity of the railroad 
lies in the direction of developing the more 0.1' less 
lo.cal traffic, and in pr6inoting the settlement of the 

. country and upbuilding its industries: 
. ..... 

CALIFORNIA'S BIG TREES. 

The Forestel' of the Department of Agriculture, Mr. 
Gifford Pi,nc4ot, has just written a most intereSTing 
acc()u'n't of the " Big Trees" of California. and the dan­
gers which menace them. Before the giacial period 
the genus called Sequoia flourished widely in the 
temperate zones' of three continents. There were 
IlIIiny species, and Europe, Asia, and America had 
each its share. But when the ice fields moved down 
ou't ot'the North, the luxuriant vegetation of the age 
declined, and with it the multitude of trees .

. 
On e  after 

another' the different kinds gave wav,. their remains 
became buried. 'and when the ice ;eceded' just two 
species, the Big Tree and ". the Redwood, survived. 
Both grow i n  California, each ill Ii. separate locality. 
the Redwood occupying a narrow strip of the coast 
rangeS ten to thirtyinile,!! wide and extending from 
Oregon to  tl:Je Bay of Mqnte,rey. ,The Big Tree (Se­
quoiaWashingtoniana) is 'found in small groves scat­
tered along the west slope of the Sierra Nevada Moun­
t�iris.·· There are teh'main groves or groups of trees, 
alld'the number o(specimens figures up some thou­
sands, but only about 500. are re'markable for their size. 

The Big Trees are unique ; they are'the oldest living 
thing, and are the most majestic of' trees, and I.lre ex­
tremely interesting from a scientific point of view as 
being the best )'iving examples of a f9ruier geologic age. 
Their vitaiit,Yis rellutrkable, the fungus is an enemy 
unkllowo'to it, and the' best specimens ha\Te been 
foun'd to 'be sollnd at heart when' fell�d: These great 
natural curiosities ha\'e only been able to hold their 
own by reason of fav�r"able climatic conditions. The 
MariposagrO\'e is tlie only one w'hiQh may be said to 
be entirely safe, aud most of the other groves are being 
destroyed, The finest of all, Calaveras GroYe, which 
has tile tallest trees, has been bought by a lumber-
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man. The Sequoia and General Grant National Parks 
are eaten into by private claims. In brief, the majority 
of the trees are owned by men who have the right, 
and in most cases the intention, to fell them. 

The Calaveras Grove was discovered in 1841 by 
John Bidwell. and by 1870 the majority of the big 
trees had been located. O n e  of the largest examples 
i n  the Calaveras Gl"Ove was cut down in 1 858; the iJark 
was 15 to 18 inches in thickness, and after stripping this 
off, the diameter of the trunk was found to be 25 feet 
at a height of 6 feet above the ground; it was 302 feet 
high, It was found to be impossible to fel l  i t  by 
ordinary means, so the trunk was bored by pump 
augers of large diameter. This occupied twenty-two 
days, five men being employed, and at the conclusion 
of t heir labors it was found that the tree would not 
fall, so two and a half days were consumed i n  driving 
in wedges; the men then retired for dinner, and a gust, 
of wind blew it over, Nature apparently wishing to 
prevent the hand of man from consummating this last 
act i n  a great tragedy of the forest. The bark was 
used to form a room i n  the old Crystal Palace, at 
South Kensington. A cotillon party of 32 persons 
danced o n  the stump. Another tree, called "The 
Mother of the Forest, " was 321 feet high and '137 feet to 
the fil'st branch. I t is estimated that there were 537,-
000 feet of sound inch timber in the tree. The "Father 
of the Forest" was about 400 feet high when standing, 
and its circumference at its base was 110 feet. A n UIll­
ber of the living trees have been named, and most of 
them are marked with marble tablets, 

There are l,aBO Big Trees in the Stanislaus or South 
Calaveras Grove, including" Smith's Cabin," in the 
charred hollow of which a trapper lived for three years, 
and where he occasionally also stabled his horse. 

The" Caual Boat " is a decumbent tree. The upper 
side and heart have burned away; in the bottom 
thousanus of youn g  big trees have started. In the 
Maripo�a Grove is a tree through which a road has 
beeu cut. 

Unfortunately, the Big Trees are exquisitely propor­
tioned and are the noiJlest specimens which the bo­
tanical world can offer, and for this and by reason of 
theit' extreme age they ought to be protected from 
vandals. Many of the Big Trees are estimated to be 
3,600 years old, and 4.000 rings have beel) counted. 
Under the most favoraiJle conditions these giants prob­
ably live to be 5,000 years old, and even more. They 
seldom die natural deaths; they seem to be exempt 
from the diseases which afflict other trees. Their worst 
enemy is man; then comes tire, lightning, storms, and 
the giviug way of the ground o n  which they stana. 

Fossils show the Rig Tree to be the remnant of a once 
DumN'OUS family ;it is a direct or collateral descendant 
of ancient species. Their ancestors formed a Jarge part 
of the fO,rests which flourished .throughout the Polar 
regions, now desolate and ice-clad, and which exteJ¥led 
into the low latitudes of Europe. The natural repro­
duction of the tree is slow, and the preservation of the 
race is dependent on maintaining the present groves 
in tact. The big. tree' rejoices in five names which have 
beengiv'en' to it at various time!!; Seq'uoia, Washing­
toniana, however, which was proposed in 1898, will pro­
bably be the name under which it will be known. 
The big tree has been'introduced into England and 
the Continent, and wh ile it has done well it shows that 
the existing climates do not suit it, and the Sierra for­
ests need fear no rivals. It has been occasionally culti­
vated i n  the Eastern United States, where it does not 
flourish. There are two trees 35 feet high in a nursery 
at Rochester, N. Y. 

The lumbering of the Big Tree is very destructive, 
The enormous size and weight of the tree naturally en­
tails considerable breakage, and the brittle trunk is 
liable to be smashed by any inequalities in the ground. 
The loss from this cause is great; but it is only one of 
the sources of waste. The great diameter of the logs, 
notwithstanding the lightness of the wood, causes 
their weight to be so enormous that it is impossible to 
handle many of them without breaking them up, For 
this purpose gunpowder is used, and the fragments are 
often of wasteful shapes, and unless great care is used 
in preparing the blast. a great deal of the wood itself 
is scatt�red into useless splinters. At the mill, where 
waste i8 the rule in the manufacture of lumber in' the 
United States, the big tree makes no exception. This 
waste added to the other sources of loss makes a total 
probably often considerably in excess of half the total 
volume of the tree. The bigtree,.also stands as a rule 
in a mixed forest composed of many species, and the 
destruction caused by the fall of one of the enormous 
trees is in itself great, but the principal source of dam­
agEl is the immense amount of debris left. on the ground, 
a certain source of future fires.' This mass of broken 
branches, trunks. and bark is often 5 or 6 feet thick. 
and necessarily gives rise to flres of great destructive 
power, although the Big Tree wood iii not. specially 
inflamlllable. The devastation which follows such 
lumbe'ring is as complete and deplorable as the nTl­
touched' forest is unparalleled, beautiful and worthy 
of preservation. Fortunately, much of this appallhu� 
dcstruction has been done without leaving the ownel's 
of the Big Trees as wel l  off as they were before it be�an. 



HOME-MADE APPARATUS FROM HOME MATERIALS. 
We commence in this issue the pu blieation of a series 

of articles by George M. Hopkins, the well known 
author of Experi mental Science, which is certain to in­
terest a wide circle among our readers, many of whom 
doubtless are looking for such information and sugges­
tions as the articles contain. Everyone, boy or man, 
with a touch of mechanical instinct is possessed at 
times with the desi re to amuse h imself by putting some 
of the simpler mechanical movements into the concrete 
shape of a steam engine, lathe, electric motor, tool, or 
what-not. In the case of most of us, the task is ren­
dered difficult  by the lack of proper materials or the 
necessary implements, which may often be beyond 
reach, either because the wou ld-be mechanic l ives in a 
village or country d istrict, where such things are un­
procurable, or becanse the cash to buy the necessary 
ontfit is not available : the latter a frequent obstacle, we 
fear, to engineering schemes, w here the engineer is yet 
on the roll-call of the district school and his pence are 
subject to a steady drain for candy, kites and fire­
works. 

In the series of articles referred to, the author shows 
by drawings and descriptions how, by the use of 
ready-to-hand material about the house. the amateur 
mechanic may construct useful working apparatus 
w i thout" going off the block" or outside the village 
boundaries; and the reader will  d iscover that it is 
wonderful how m u ch a little ingenuity can accomplish 
with those odds and ends of metal work-the leavings 
of the plumber and the furnace man, discarded kitchen 
utensils or the wreck of a worn-ou t  sewing machine­
which would ordi narily  find their way to the "ash ­
man" and the junkshop. 

Particular v alue attaches. to these articles from the 
fact that the illustrations are IlIade (rom actual ap­
paratus, constructed at d ifferen t  t imes either by the 
author or his assistant; and the reader who sets ou t 
to make one of the�e machines may rest satisfied that 
he is building a "working" model that will work. 

••••• 

ACTINO-ELECTRIC PHENOMENA PRODUCED BY VIOLET 
RAYS.'-

BY BICHAT AND SWINGEllAUW. 

The production of electric c urrents under the action 
of light has been known for some time, especially by 
the work of Ed. Becquerel. An experiment made by 
Hertz in 1887 was the starting point for a great num­
ber of researches which will be briefly described. 
During his experiments with electric oscillations he  
showed that the  sparl{ing distance between the  two 
spheres of an exciter was increased simpl y by the  fact 
that they were lighted by another spark or a source 
rich in violet rays. A s hort time after, M. Hal lowachs 
showed the influence of the more refrangi ble rays upon 
the loss of charge of negative electricity. The latter 
phenomenon will be first considered. If a metal plate 
is united to an electroscope and i l lnminated by an arc 
lamp,. the loss of charge is made evident. If the plate 
is negatively electrified, the gold leaves- approach each 
other rapidly; if positi vely, no effect is  produced. 
Messrs. Righi and Stoletow operate as fol lows : A me­
tall ic  plate and a sheet of wire gauze are placed par­
allel at about one-eighth of an inch ; M. Righi unites 
the two conductors to the two pairs of quadrants of  an  
electrometer; M. Stoletow connects the IlIetal plate to  
the  negative pole of  one  hundred cells of battery and 
the gauze to the positive pole, wit h  a sensitive gal­
vanometer in the circuit. W hen the plate is l ighted 
through the wire gauze, the galvanometer is deflected. 
When the connections are changed the effect is nu l l .  It 
is the violet or u l tra-violet rays that have the greatest 
action, but with potassiu m  the light of a candle and 
even the less refrangible rays give the effect. All the 
substances transparent for violet or ultra-violet rays 
let the active rays pass, but glass and m ica cut off the 
greater part. If the negatively charged body is trans­
parent for the active rays, such as water, the effect is 
less, while non-transparen t  liquids, as solutions of 
fuchsine, act l i ke the metals. 

M. Righi was the first to show the action of light 
upon non-electrjfied bod ies, in  1888. If the plate and 
wire gauze wh ich are un i ted to the two pai rs of quad­
rants of an electrometer with charged needle are of 
different metals, a deviation is  obtained when the 
plate is i l luminated through, the gauze screen; the de­
flection is independent of the charge of the plate or 
the  distance apart, but depends on the nature of the 
metals used. If the same metals are used, a deflection 
is obtained ; this system constitutes a photo-electric 
couple. Such couples may be placed in series and are 
analogous to piles on open circuit. If  the gauze is sup­
pressed and an isolated body is lighted, it is electrified, 
uut lUuch more slowly. The m axi mulll pot,ential de­
pends upon the nature of the metal; the electrifica­
tion is positive in general,  but is negative in some ex­
ceptional cases. Messrs. Elster aud Geitel have shown 
that pola rization of the l ight has a marked effect. In 
the case of a sodium-potassium amalgam upon whose 
surface the light of a lamp polarized by a Nicol's 
prism falls at an angle of 450, the deviation of a gal-

'" Abstract of lecture reported by the Paris correspondent of the SOlEN­
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vanometer in circuit with it and a batt,�ry of 250 volts 
is a maximu m  when the plane of polarization and the 
plane of incidence are perpendicular, and vice versa, 
the relation between maxi ma and minima being as 1 to 
10. As to the mechanism of the transport of elec­
tricity under the action of tbe rays, the question is not 
fully decided. M. Arrhenius, in 1887, supposed that 
the gas acquires a kind of electrol ytic conductibility 
under the action of the rays ; several other physicists 
had the same opinion. This idea has been disputed 
by others since tbat time, especially by M. Righi, who 
seems to have demonstrated that the discharge takes 
place by convection, with a speed of 150 to 750 feet per 
second. Other experiments seem to confirm this 
opinion, notably that of M. Ernst Simon, who shows 
that the change in the specific induct ive capacity of 
the gases, which shou ld be considerable if they be­
came conductors, is in reality feeble. The nature of 
the particles is to be considered. Messrs. Lenard and 
Wolf have shown that under the action of the reo 
frangible rays the surface layer of metals is disinte­
grated, and the particles taken from the surface may 
thus carry the charge. M. Righi, however, supposes 
that the gaseous molecules carry the charge. If the 
gases condensed at the surface are driven off by heat­
ing, the effect is m u ch less. Other experi ments seem 
to confirm this idea. M. Lenard has recently found 
that a metal plate in a vacuum, lighted by ultra-violet 
rays, emi ts rays charged negatively and deviable by 
the magnetic field l i ke cathodic rays. These phe­
nomena give an explanation of atmospheric elec­
tricity. It has been found by M. B uisson that ice, 
wben dry, acts like a m etal under these circumstances, 
but  when wet the effect is null .  On the other band, 
the action of the  ultra-violet rays increases when the 
pressure diminishes, and the atmosphere absorbs these 
radiations corning from the sun.  According to M. 
Brillouin, the electrification of the atmosphere is due 
to the action of the solar light upon the ice-needles of 
the cirrus. These needles, lighted by the s u n  in air 
relatively rarefied, lose negative electricity and the 
surrounding air becomes negati vely electri fied without 
becoming conductor. This air yields its charge when 
in  contact with the earth. Different observations 
seem to uphold this idea. It remains to be seen 
whether -the phenomena of u ltra-violet rays are con­
nected with those of l ike nature d ue to flames, incan­
descent bodies, phosphorus, cathodic rays, etc. To 
connect tht'se, it su ffices to ad mit that in all cases there 
is emission of cathodic rays; a further study of the 
subject would be useful. 

The second series of phenomena is tbe increase of the 
sparking distance. The action of the ultra-violet rays 
upon the spark was first discovered by Hertz. He 
showed the act,ion of the rays from one spark upon an­
other by arranging two sets of dischargers, one beside 
the other, both being connected with tbe same i nduc­
tion coil. One discharger was regulated at a small dis­
tance, and gave a spark at each interruption of the cir­
cuit; the second had the maximum distance at which 
such a spark passed. If now a metal or glass plate was 
placed between the two dischargers, the latter spark 
ceased, but  reappeared u pon removing the plate. It 
was found that the interposition of the plate diminished 
a t wo-inch sparking. distance to one inch. The action 
of the spark is propagated in straight lines,'and the 
active rays are absorbed by most solids; quartz is 
transparent, also water, alcohol and ether. Melted 
paraffine, benz ine; bisulphide of carbon, are almost 
opaque. The rays are reflected and refracted like 
light rays; a prism of quartz interposed will suppress 
the action by deflecting the rays; if the discharger is 
moved to the base of the prism, the  action reappears. 
D ifferent  experiments show that it is the  ultra-violet 
rays which prod uce the action. Ordinary sources, rich 
in  these rays, give analogous results, the electric arc, for 
instance. It may be concluded. with Hertz, that ultra­
violet l ight has the property of increasing the distance 
of disruptive discharge of an induction coi l, or like dis­
charges. The increase depends upon several factors: 
The form of the poles; it is greater with balls than 
with points. The nature and pressure of the gases; 
when the pressure is diminished, it passes toward a 
minimum. The n ature of the poles; platinum is es­
pecially sensitive, copper and zi n c  are less so, and 
aluminium unsensitive. A meniscus of pure water is  
unsensitive, while that of an absorbent l iquid is sensi­
tive. Messrs. Wiedemann and Ebert, who made the ex­
periment.s, considet' that the increase augments with 
the absorbent power of bodies for the active rays. The 
surface of the poles must be acted upon, and not the 
intervening space ; both poles are sensitive, according 
to Hertz, but Wiedemann and Ebert, with 0'12-inch 
poles, find the cathode alone sensible. The authors 
have shown that the sensit iveness of the positive pole 
depends upon its radius, being nul l  for a diameter less 
than 0·2 inch, but then increases. The action is mani­
fest in a time smaller than one-billionth of a second, as 
shown by M. Swingedauw. The a('tion depends upon 
the condition of the charge ; it is an increasing func­
tion of the rapidity of the variation of potential at the 
instant the spark OCCllrs, as the latter experimenter 
shows. It seems, then, that the increase of sparking 

distance between two poies under the action of u l t ra­
violet ligbt depends upon the uature, form ,  and !lis­
tance of t he poles, the nature of the d ielectric and the 
speed of variation of potential. In conclusion, it may 
be asked whether the phenomena of descri ptive d is­
charge and those of loss of charge provoked by ultra­
violet rays are not correlative ; certain experiments 
seem to favor this idea, but a systematic and exact 
study of the two actions is necessary. 

••• I. 

SCIENCE NOTES. 
John D. Rockefeller ha� given $100,000 to the psy­

chological laboratory at Columbia University. 
Mt. St. Elias has been badly shaken by an earth­

quake. It  is said that the mounta i n  was considerably 
torn up. The shock was so severe that a mass of ice, 
acres in extent, broke loose from the top of the moun­
tain,  and went crashing down the sides carrying every­
thing with it. 

The New York Central and Hudson River Railroad 
is building a new passen ger station at the Bedford 
Park entrance to the New York Botanical Garden. 
'1'he passenger shelters and waiting rooms on the east 
side will open directly into the p laza, and the name 
of the station wi ll be changed to Bronx Park. 

A mounta in-climbing party in the Sand wich Islands 
was attacked by a colony of wild bees. They had 
climbed Konah unui,  the h ighest peak near Honolu l u .  
In desce n d i n g  precipitous cl iffs they were attacked by 
the bees, which s tung them when tbey were helpl e;;s 
to ward off the insects. For nearly a mile the bees fol­
lowed them unti l  they reached a point  where they 
could defend themselves. 

A model of the cathedral of St. John the Divine has 
been under construction for the past two years. It wi ll  
be a miniature bui lding, 50 by 25 feet, with a height of 
35 feet: It  is  on a scale of an inch to the foot. The 
structure wil l  be built of plaster, and a wooden frame 
will accommodate over a h undred persons. It is to 
be exhibited on the site of the cathedral. and possibly 
inside of a temporary structure. The work upon the 
cathedral proceeds slowly. 

Surgeon-General Van Reypen does not consider that 
Guam is a good naval station. He says that typhoid 
fever is practically endemic in the island, owing to the 
pollution of the drinking water. There have been 
twenty-five cases and four  deaths from this cause in a 
force of 143 men. The  climate i s  also debi l itating, but 
is  not otherwise bad. The mean aunual temperature 
is above 77' Fah. The Surgeon-General considers it 
would be better to establish a station at Cabras Island, 
which, as it is not inhabited at present, has its soil free 
from infection. 

A new life·saving net has been adopted by the New 
York Fire Department. It consists of a circular gas 
pipe frame, which shuts up l ike an old-fashioned purse, 
and which when opened has a diameter of 18 feet. A 
canvas net is attached to the frame, and the canvas is 
l ined with a layer of wadding two inches thick. The 
shock to a person striking the net is reduced to a mini­
mum, and the difficulty in holding it  is lessened by 
means of strong springs by which the can vas is at­
tached to the frame. They take u p  the force of the 
impact. A trial was recently held, and a fireman 
j umped from a height of four stories into the net, and 
the shock of the impact was trifli ng. The men who 
were holding the net felt practically no strai n. 

An American circus has been visiting Germany, and 
our consul at Aix-la-ChapelJe gives an interesting ac­
count of the way the Germans received the show. The 
bill-posting was a I:evelation to them, both in magni­
tude and character. The way i n  which the tents 
were erected and the ground prepared astonished the 
people. When tbe circus itself arrived , not a work­
man went to the factories, and the spindles were idle 
all day. At every performance the tents were filled, 
and the vague antipathy against the United States 
has been turned into respect and awe. The people 
now consider that anything is possible to Americans. 
Our  consul considers that if an agent of American 
goods would fol low in the wake of the circus, he would 
make ready sales. 

According to the national law of Italy, dated Febru­
ary 7, 1892, anybody who suppresses, destroys, sells, or 
in anyway turns to his own profit paintiugs, statues, 
or other works of art kept in galleries, li braries or 
private collect ions mentioned in the law of June 28, 
1871, is liable to imprisonment and fine. Prince Chi�d 
has just been tried for sel l ing one of his own pictures, 
a Madonna and Child, by Botticelli. It was stated 
that a vast sum was paid the Prince for this  picture. 
The Roman court fined him $63.000 and sentenced 
him to three months' imprisonment. In order to goet 
the picture out of Italy, it is reported that another 
suhject was painted over the picture. T his com­
pletely mystified the customs officers, and the sale of 
the picture was not di�covered unti l it was well out of 
the country. It is rumored that other pictures are in 
danger of being smuggled out of Italy, but the govern­
ment is taki ng measures to promptly punish anyone 
making a sale of tbis kind. 



THE WOODS ELECTRIC VEHICLES. 
Among the exhibits at the automobi l e  show are 

some i nteresting vehicles shown by the Woods Motor 
Vehicle Company, of C hicago and New York. Thi s  
company has recently put up6n t h e  market a num­
ber  o f  entirely n e w  design�, and  we illustrate two of  
them. The motor vehic le  proposition is one which, 
i n  its broadest sense, i nvolves in addition to public 
transportation the equipment and maintenance of 
h undreds of thousands of gentlemen's private stables 
with fine carriages in all variety of styles rather than 
the creation of a machine w hich will transport a man 
from tow n  to to wn,  or on long country tours, and this  
company has aimed to supply the wants o f  the former 
class. E lectrical propulsion being clean and al most 
noiseless recom mends itself specially for private con­
veyances. The carriages we show are an open elec­
tric landau and a country c lub  wagon, both of which  
are useful and handsome veh i cles. For many practi· 

cal reasons the compan y  has en· 
tirely abandoned the use of wire 
w h ee ls. pneumatic tires and tubular 
constl 'Uction, and are now confining 

themselves strict l y  to sucll carriage 
design and construction as is well 

kno wn in the  art, which makes 
them suscepti ble of repairs, so far 
as the carriage part is concerned , 
by any carriage man u factu rer i n  
t h e  country, and the electrical parts 
have been so standardized and 
simplified that any e lectric ian em­
ployed by an electric l ight com­
pany or p l ant i n  any city can suc· 
cessfu l l y  1l1ake any i nspection and 
repairs that way be necessary from 
lillIe to time, in al l of which their  
object has been to proyjde resources 
illLlependent of factory, by which 

the purchaser can give his vehicle 
proper care and at tention in his 
own city or town. The movi n g  
parts are provided w i  [h ball bear­

i n gs i nterchangeable i n  the ir  de· 
tails, and the entire construct ion of 
the vehicle is  one in wh ich efficiency 
and durability are alone considered . 
Therp are three or four speeds con­
trolled by the same lever that ap­
plies th� brake, so that on l y  two 
poin ts of attent ion are necessary 
for the entire management of the 
vehicle. They run  backward or for­
ward, and the rem oval of key from 

t h e  reversing switch locks the ve­
h icles when not i n  use. Their  run· 
lIillg capacity is 50 to 75 m iles per 
day, subject to rec h arg i ng faci lit ies 
or d uplication of the batteries. 

.... ... 
The Seleuides of Nickel. 

M. Fonzes-Diacon, who has lately 
made a nllllJb?r of i nterest ing re­
searches, lias succeeded in form­
i ll g  a series of  new componnds, 
name l y, the  se len ides of nickel. '.rhe  
ex perimenter descri bes his method 
ill a paper recen t l y  presented to the 
Academie des Sciences. The only 
previous work in th is di rection is 
that of Li [ tie, who found that the 
vapor of selen iu m reacts, at a red 
heat , upon powdered nickel, givi ng 
a crystalline Ulass appearing to con· 
�i�t of crystals of thtl cubic  system. 
'l'he seriP3 of selen i u m  compounds 
prepared by M. Fonzes-Diacon is 
q u ite extensive, and is analogous 
to the corresponding sulphides; 
among others he has obtai ned the 
protoselenide of n ickel in well 
marked cubical crystals. It is pre-
pared by bringing the selenium vapor, very diluted 

in a current of nitrogen, u pon plates of nickel brought 
to  a red heat. The plates are seen to become covered 

with crystals having the appearance of moss or of 
long' prisms. If the selenium vapor brought by the 
n itrogen arrives in greater proportion , the  n ickel 
plates become covered with crystals which are m u ch 
Itl Ore d isti nct. resul ting from the fusion of the first 
c},)'stals formed . If the operation i s  stopped at this 
Illoment, to avoid the complete fusion of the crystal­
l ine  layer, th is is seen to be formed mainly of 
double tetrahedrons, right and left combined. The 
crystals are very distinct, having a gray color w ith 
blu ish reflections and corresponding to the formula, 
Ni Se. The protoselenide of nickel th us appears to 
belong to the cubic system. 

To obtain t.he sesquiselenide, the anhydrous chloride 
of n ickel is  heated to redness in a cu rrent of hydrogen 
selenide ;  it gi ves rise to products corresponding, ac· 

cording to circumstances, to Ni. Sea or Nil Se.. A 
gray crystalline prod uct was especially obtained, which 

J ,ttl til it �tUttitall. 
presented forms derived from the cubic system , whose 
Iormu ia approaches Nil Se., but is not quite free from 
a prod uct less r ich i n  seleniu m. The biselen ide of  
nickel, corresponding to the formula Ni Se., is obtained 
by the reaction of hydrogen selenide upon anhydrous 
chloride of n ickel , heated to a temperature of about 
3000 C. It has the appearance of a friable m ass of  a 
d ull grayish black. The same result is ob ta ined by 
using n ickel oxille. The preceding compounds, heated 
to whiteness in a currflnt of hydrogen, lose selenium 
by degrefls , and there results a m elted mass of a yel­
low bronze color w i t h  a metal l ic  fracture. This pro­

d uct, powdered and submitted again at a high temper· 
ature to the action of h ydrogen during six or eight 
hours, is transformed i n to a su b-selen ide of n ickel, 
Ni. Se, having the appearance of melted IlJasses of a 
gollen yellow. The oxyselen ide of nickel h as also 
been obtained. ' The experimenter wished to form the 
su b-selenide, analogous to the sub-sulphide w hich has 
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been prepared by Arfoedson by reducing the sullJhate 
in a curren t of hydrogen. The seleniate of n ickel pl'e­
viously d ried was according ly heated in a current of 
dry h ydrogen ; in the begi nning � ater vapor is  formed 
with  subl imation of selenious an hyd ride, as the tem­
perature rises, the hydrogen reacts upon the salt with 
i ncandescence. The operation is then stopped, and a 
dark green powder is found, which d issolves partly in 
dilute hydrochloric acid without d isengagement of gas, 
and entirely in the concentrated acid, giving off h ydro­
gen selenide. This body proves to be an oxyselen ide 
of nickel , or rather a mixture of oxide and Relenide 
of n ickel, whose proportions vary according to the 
rapidity with which the red ucing temperature has 
been obtained. The properties of the selen ides of 
nickel have been studied by the experimenter. Hydro­
ch loric acid, even concen trated , attacks them but 
slightly; in the - gaseous form it transforms them at a 
high temperature to nickel chloride. Nitric acid oxid­
izes them and forms 8elenites: chlorine displaces the 
6lelenium at a moderately hijrh temperatura. When 
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heated in a current of oxygen, they gi\'e the green 
nickel oxide and selenious anhydride. 

• •• •  
The Hutus ot· Eridu, 2400 H. C. 

About the IlJound is a wall some 20 feet in height, 

pierced by three openings, the rernai-ns of the gateways, 
says Biblia. Nearly the entire inclosure is filled with 
a brick platform , equal in height with the surround­
ing wal l .  The southern part of the mound contains a 
few i m posing ruins, but on the northern edge stands 
the temple, a pyramidal-sh aped build ing, reaching 70 
feet above the platform. Two of its stories are still to 
be seen. A pecul iar feature of the temple is a marble 
stairway 15 feet broad and 70 feet in length, leading 
u p  to the exterior. The polished ma,rble slabs which 

served as steps are st i l l  scattered among the ruins , at­
testing to the extreme r ichness of the b u i l ding, and 
along the two edges of t h e  stairway are balustrades; 
at th e  foot of t he stairway the bases of two large pi l-

lars remain , the object of which 
is  uncertain .  Thb peculiar shape 
of t he bricks, p la in  cones , cylinders, 
innumerable fragments of pottery, 
pure gold-leaf, and stone i mple­
ments abou nding in great profusion, 
are the dist i nguishing features of 
th is  ru in. Un like most other Baby­
lonian tem ples, that at Eri d u  was 
bu ilt partl y of stone, for the archi· 
tects here had access to the n eigh­
bori ng  sandstone ridges, a n d  the 
plai n to the south abounds in great 

boulders of black granite. The state­
ment frequen tly made that the h uge 
stones from which the Telloh statues 
were hewn were quarried at Sinai 
must now be modified, for the quar­
ries about Eridu supplied the ma­
terial . MI'. Taylor, speaking of the 
mound,  says that as one approaches 
it h e  will see " blocks and p ieces 
of marble, rough and polished . of 
different colors of the m ost beauti­
ful h ues; fragments of bowls, vases 
and coffins, in crystal, marble, and 
alabaster ; gilt-headed nai ls, curious 
bri cks, and ti les of original shape 
and composition , and lastl y, and 
the most curious and interesting, 
the clay hatchets and hammers, the 
fl i n t  kni ves and styles, stone iwd 
clay nails, and a h undred other 
objects so palpably denoting a re­
mote period and one of the earlie�t 

stages of civi l ization." On e Ill ay 
imagine the desire which the ex­
cavator has to reveal the treasures 
buried in this ruin. 

A nother Railway In China • 

'I'he Russian govern men t i n  Chi na 
is contemplating the construction 
of another rail way i n  China. The 
course of the new l i ne, as at present 
p rojected, will run from Samarkand 
to Hankow. via Chodschend, Margi­
tan, and through one of the Pam irs. 
Should this route be ult imately 
followed , it will involve the boring 
of a tunnel through the Koshgor 
Mountains. Koshgor is the center 
of the transit trade between Russian 
Central Asia and East Turkest.an, 
and the new overland route will 
either run to Chatan, thence to 
Tschortschen , and Tschorjolyk at 
the Lobnor Lake, or it will traverse 
the Tarim Valley. From the Lobnol' 
Lake the l ine will stretch throngh 
olle of the passes i n  the Alty n 
Mountains to the Tsoidam Platean, 
then ce along the Sem enow Moun­

tains through the Hoango Val iey, to Lau · tschow. 
Th is tow n  is the capital of the province of Kamsu, 
which possesses a population of 11,000,000 persons, 
so that the rai lroad will serve a very thickly popu­
lated country. After leaving Lau-tschow the rail way 
w ill extend to the province of Shensi and thence 
through the Hankiang River valley to Hankow. The 
rai lway, if  constructed on these proiections, will prove 
of immense service to Russia, since it will enable the 
products of Russian Central Asia to be carried and 
marketed at the great center of C h inese trade. Then 
again Hankow is  in steamer connection with the rich 
province of Szchuan, whi ch boasts a population of 
46,000,000. 

• Ie • 

THE American Bridge Company has securtld a con· 
tract from the North German Lloyd Steamsh i p  Com­
pany for the erection of a foundry bui lding and a 
blacksmith shop at Bremen. The contract calls fOI' 
800 tons of structural steel and was secured i n  competi­

tion with Gerinan concerns. 



ELECTRIC ltI�I�G LOCOMOTIVES. 
BY FRANK C .  PERKINS.  

There are many features of the electric mining loco­
motive that render it peculiarly adapted to the trans­
portation requi !'elllents of mining. In the first place, 

it lends itse l f  read i l y  to th e  restrictions as to size which 
are i mposed by the l i mited width and heigh t  of the 
various tunnels aud workings ; for as  com pared with 
other forms of motors, bulk for bulk, the electric loco­
motive is the smal lest i n  proportion to its tractive 
power. Furthermore, the transmission of the power 
invol ves noth ing further than the stringing of the 
wires, wh ich, as shown i n  our i l lustration, Fig.  3,  may 
be carried in one of the upper corners of th e  tunnel, 
where they are entirely out of the way of passing 
traffic. Electric haulage, indeed, forms by no means 
the least val uable part of an important revol ution 
w hich is being effected by tbe introduction of electrical 
power into mining practice. 

There are th ree or fou r  general types of electric min­
ing locomotives as manufactured ' by the lead ing 
bu i lders. The first class are centrally controlled, as 
i l lustrated in Figs.  1 and 3. These locomotives are 
built  with tbe wheels inside tbe frame ; tbough also 
frequently made with the wheels outside where the 
gage of the track perm its of a choice. The second 
class of mining locolll ot.i ves are coJltrolled from one end 
onl y, as shown in Fig. 2. 

'],he central ly  controlled electric mining locomotives 
of the heavier type, weighing in the neighborh ood of 
15 tons, sbown in Fig. 3, are frequently equi pped witb 
tlnee sets of wbeels and axles, and a 1lI0tor located on 
each axle . One of this type is shown j ust coming ou t of 
a mine entrance in  Ohio and is operating on a two per 
cent grade. Tbe draw- bar pu l l  is 5, 500 pou nds and tbe 

J t itnfific �tutritan. 
terml! o f  weight on driving wheels, 
which il! the factor determining 
their tractive power, and not i n  
terms of bor;;e po wer, whicb varies 
with speed. 

• ••• •  
Drago n - F l y  N YlDph • •  

In an i nstructive article by tbe 
Rev. Arthur East in Knowledge, 
some theories of the method of res­
piration of d ragon-flies are brought 
forward . The w riter says : " Of 
more than two h u ndred indi vidual 
nymphs of lEschna cyanea observ­
ed, every one spent about tbe last 
two weeks of its aquatic life (minus 
the final two or three days) with 
tbe t ip  of the abdomen clear of the 
water, and the anal passage open 
to the air ; when disturbed, the 
nymphs would desceud a short dis­
tance down the stick tbey rested 
on into tbe water, and return very 
shortly to tbeir former position. 
During the two or three days im" 
mediately preceding emergence the 
position was reversed, and the. head 
and thorax were protruded into the 

Fig. I.-CENTRALLY CONTROLLED MINING LOCOMOTIVE. 

Cover lifted, sbowing arrangement of motors, gearing, etc. 

air as far as two lar�e breathing 
apertures on the fore part of the body, called the 
thoracic spi I·acles. These spiracles under a lens cou l d  
b e  seen t o  b e  open, a n d  they are connected wi th  well­
developed trachere. This habit suggests very strongly 
that during the last fortnight of its aquatic l ife the 
nymph breathes the outel' air direct into the tracheal 

system . Being anxious to 
know whether this faculty 
is confined to tbe later 
nyinpb stages alone, the  
w riter lately pl'ocured sOllie 
nYlllyhs of lEsch na cya- ' 
nea, about l �  inches long, 
and kept them out of 
watel' iu dam p weed, and 
the result is not a little 
surprising. 

pri marily to the use of wood pulp whicb is not 
thoroughly made, and the introd uction of load ing 
materials. The Prussian government took tbe ma,tter 
up and passed very stringent laws upon the subject. 
Standards of quality were set u p, and all papers for 
documents· m ust be suhmi tted to official tests. 

.. . . . ..  

Atonllc \Velght ot R a di u m .  

Fig. 2.-SIN GLE-END, GONDOLA STYLE, ELECTRIC MINING LOCOMOTIVE. 

.. Two nymphs have been 
living out of water for more 
than two months, with 
only ' short i ntervals for 
refreshlllent,' and are as 
well and vigorous when 
put back i nto water as 
when first rellloved from 
it, and take their  food 
with the wonted appetite 
of their kind ;  the intervals 
between visits to the water 
have " aried from two days 
to twenty-e i ght days, and 
the t imes in  the water h ave 
varied from t wo minutes 
to twenty hours ;  during its 
aerial periods the nymph 
is perfectly quiescent on 
the weed, and resumes its  
aquatic ! i fe exact ly  w here 

In a comm u nication recently made to the  Acad�llI ie 
des Sciences , M. Curie states t h at he h as succeeded in  
makin� an approxi luation toward tbe  atomic weight of 
the new element rad i u m .  Si nce the comm encement of 
his researches for isolat ing the new element, the pro­
gress of  its concentration in the ch loride of barium bas 
been constantly observed by the  study of the speetrum 
and determ inat ions of atomic weight. Eacb time that 
the treatment of the m i n eral gave a new quantity of 
the  chloride, this was � u b lll i tted to a systematic series 
of crystallizations in ord er to g ive  a sm all  quantity of a 
product as concentrated in radiu m as possible. A part 
of th is  was treated With h y d rochlor ic  acid to give a 
very p u re p rod uct,  which M, De llJ ar/iay has found by 
the last series of spectrum anal yses to contain only 
traces of barium , and may be considered as an almost 
pure chloride of rad i u m . The q u a n t ity of pure salt 
isolated in  this way is insufficient, however, to obtai n  
the atomic weight o f  radium,  a n d  M. C urie, i n  h i s  last 
determ inat ions, used the prod uct con tain i ng a larger 
proportion of bari um,  of which he h ad 6 grains. A 
determination was made at the same t ime upon pure 
chloride of bari u m  as a check. A fter ind icating the 
process used for finding the atom ic weigh t of eacb pru, 
duct,  M. Curie states that the weight found for bari u m  
gives the number 1 38, a n d  that o f  the product contai l l ­
i n g  rad ium , 174'1  and 1 73 ·6 i n  two cases. There is  no 
means of finding the  relati ve a l tl O u n t  of radi u m  and 
bariu m  in the latter prod uct, but M. Demar/iay con­
cludes from the spectrum that there i s  a greater pro­
portion of rad i u m .  It is, therefore, certain t h a t  the 
atom ic weight of rad i u m  is much greater than 1 74. 
The quantity of pure ch loride of rad i u m  iso lated is  not 
sufficient to allow the  study of the properties of this  
element i n  a pure stat"" but its  existence is no lon ger a 
matter of doubt. 

Nm, in use at Paris Exposition. Weight, 8,000 pounds; drawbar pull, 1,000 pounds. 

c:tpac i ty  of each of the three motors is 35 horse po wer. 
Tile  frame is su pported, as the reader wi l l  notice, u pon 
sprinj?s which are connected together by links, thus ai­
lowill g' the eq ualizat ion of tbe weight on uneven tracks. 

'.i'he Westi ngbouse single-end locomoti ve now being 
operated b y  tbe Shawmut Mining Company is 
equipped wi th two motors operating at 220 volts. '],h e  
full-load speed o f  this  locomotive is  8 mi les per hour, 
and its total weight is 16,000 pounds. The draw-bar 
p n l l  in  starting is 3, 500 pounds, and while running is 
2, 100 pounds. The d ri vers are 30 i nches in diameter, 
and the wheel base 44 inches. 

At the Paris International Exposition the electric 
lIl in ing locomotive shown i n  Fig. 2 is being used about 
the grounds. It is of the gondola style, and was 
lllanufactured by the Jeffrey Man u facturing Company 
for the Paris Exposition Company. Its total weight i s  
8,000 pounds, and it has  a draw-bar pul l  of 1.000 
pounds.  

Two 20 horse power motors are used on the Paris 
Exposition locomotive and they a re capable of operat­
ing at from 6 to 10 mi les an hour. 

The number of tons. weight of train which an electric 
mining locomot i ve wil l  haul ,  at standard speed, on 
straight track may be accurate ly estimated when the 
grade and frictional resistance of the cars are known. 
The frictional resistance varies greatl y  w i th  the kind 
of cars, the condition of the jo urnals and tbe conditions 
of the track. 

The amount of friction varies from 20 pounds to 70 
pounds per net ton for ordinary lloal llline wagons : and 
if  the track is out of surface or gage and the cal'S are 
overloaded, an indefinite amount of train resistance is 
added. 

Electric wining locomotives are usually rated in 

it left off. Nor does this 
ext.raordinary faculty of ! i " i n g  in both elements alter­
nate ly  seelll confined to n y mphs of w h i ch lEschna 
cyanea is  an exalll pie. " 

• · e  . •  
The Perish ability of' Paper. 

The perishable character of modern paper is due 

Fig. 3.-CE�TRALLY CONTROLLED MINING, LOCOMOTIVE. 

Weight, 15 tons; urawbal' !luI., 5,5U(l ponnus. 
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THE ST . LAWRENCE POWER COMPANY'S PLANT AT 

MASSENA, N .  Y. 

There is nearinK cow pletion at the l ittle town of 
Massena, N. Y. , near the St. Lawrence River, one o f  
t h e  latest a n d  largest o f  the hydraulic electr ic power 
plan ts, the development of w h ich is one of the most 
s ignifican t features in  the world of engiueering at the 
close of the nineteenth century. The earliest of these 
was the installation of the Niagara Falls Power Com­
pany, at N i a gara, of which we have at various times 
g iven very complete i l l ustrati ons. This plant has a 
capacity at present of 50,000 horse power, and a second 
w heel-pit is now bein g  excavated which wi l l  exactly 
double the capacity.  A nother extensive plant for the 
ut i l ization of the waters of the Great Lakes j� that 
which is  being constructed at the Saul t  Ste. Marie 
rapid�, w h ere works are in progress for the develop­
ment of 60. 000 horse power. 

The ambitious underta king which forms the subject 
of  our front page engraving contemplates the develop­
Illent u lt imately of 150,000 horse power, although the 
works at presen t  i n  progress are designed for an output 
of 75, 000 horse power, this  being the capacity of the 
present canal. By a study of the accompanying plan 
of  Massena and its  su rroundings, i t  wi l l  be seen that 
the natural  conditions are remarkably favorable to the 
development of a scheme l i ke the present one. For 
several m i les in the vici n i ty of t h e  Long Sault  Rapids, 
i n  w hich the St.  Lawrence River undergoes a fal l  of 50 
feet, the  Grasse River flows approximately paral lel w i th  
the  St .  Lawrence at a distance of a few m i les from the  
same, u l t i mately discharging into that  river below the  
rapids. At  the  head of  the  rapids the  level of the St. 
Lawrence is about  42 feet h igher than that of the 
tri butary stream, and advantage h as been taken of 
this fact to cut a canal across the intervenin'g country 
and u ti l ize the head of water w h ich is thus secured in  a 
po wer plant located on t h e  banks of the Grasse 
Ri ver, w h ich is  u t i l i zed as a tail-race for the discharged 
waters. The effective head above the Grasse River 
level at the power house i s  35% feet. As at present 
constructed , the canal has a surface wid th of 192 feet, 
and a depth of 18 feet. The present capacity of  the 
whole scheme is l im i ted by the capacity of Grasse Ri ver, 
which has sufficient sectional area to carry a way the  
tai l·  race waters for a development of 75. 000 h orse power 
When this poi nt has been passed in the developmelJt  
of the  scheme, dredging operations wi l l  be necessary 
in  the Grasse River ; but i t  wi l l  be possi ble by clredging 
out the same and making full  use of the capabi l it ies of 
the canal,  as u l t imately en larged, to prod uce a max­
im u m  of 150. 000 horse power. The hydraul ic-electric 
plant which is  now being erected at the power house 
wil l  have a capacity of 37, 500 horse power ; and the 
extension which is i m med iately to be made wil l  bring 
u p  the equ ipment to a total horse power of 75, 000. 

By the courtesy of the St. Lawrence Power Com­
pany, a party made up of  the representatives of techni­
cal journals of New York was recently taken down to 
Massena as guests of the Power Company, and dri ven 
over the work, every faci l i ty being exten ded by Mr. 
W i l l i am F. Zimmermann, the general manager, and 
MI'. T. A. Gi l lespie, the contrutor, of the St. Lawrence 
Power Company, for a thorough exami nation of the 
same. As a result  of the vel'y quiet manner in w h ich  
th is compan y has executed a work of th is  magn itude, 
surprise was expressed at the advanced stage to w h ich 
it had been pushed. Of a total estimated excavation 
of 5 . 922, 000 yards, 4, 500,OOO y a.>ds had been removed. 
The canal, which is about  th ree m i les in length, has 
been so far advanced i ndeed that it is  l ikely i t  w i l l  
b e  ready for u s e  d u ri n g  t h e  spring of next year. 
The concrete work of the power house is completed 
and roofed iu, and the work of i nstal l ing the turbines 
and generators is being acti vely prosecuted. 

The  power house, which is being b u i l t  u pon the bed 
rock of the Grasse Ri ver, w i l l  u l ti mately be nearly seven 
h u n dred feet long, w i th a width of  about 150 feet. The 
fifteen 6. 0LJO horse power turb i n es, or rat her sets of 
turbines (each set consist ing of s ix wheels), w h ich wi l l  
be here i nstal led, are  of the wel l  known Yictor type. 
These turbi nes w i l l  be placed u pon horizo n tal  sh afts i n  
th ree sets o f  two w heels each. This  is  i n  marked con­
trast to the turbines at Niagara, w hich, with their cor­
responding generators, are mounted upon vertical 
shafts. The Niagara shafts are 150 feet in length, whi le 
the horizontal shafts at Massena are but 80 feet long. 
T h e  six turbi nes of each set wi l l  develop power suf­
ficient to operate one 5 ,000-horse power generator. 
Such structural differences as there are bet ween the 
two outfits are due to the difference in  the  character of 
the two water- ways, the fall at Massen a  being less, 
an d the vol ume of water greater than at Ni agara. 

The power house wil l  have a h eight of about 60 feet, 
gi viug ample head room for an 85-ton overhead electric 
travel ing craue, which w i l l  r u n  th roughout the entire 
length of the power house. I n  addition to the fifteen 
sets of turbines for d rh- ing  the large generators, there 
w il l  here be installed th ree smaller turbines, operating 
three d i rect-current generators, to be used a s  exciters 
for the main machines. Direct current is required for 
exciting alternating cu rrent machines, and this may 
be furnished by a smal l d irect-current machine rotat-
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ing  on the same shaft with the large m achine, or else 
separately  dri\·en. For the plant of the Power Com­
pany,  as in  practically all other large supply systems, 
separate exc i ters are provided, and in this  case, as 
stated, they are operated on separate shafts, and by 
separate turbines. 

Each of the enormous main generators, giving an 
output  of 5, 000 horse power, wi l l  weigh 175 tons. The 
generators w i l l  stand about 22 feet above the  tops of 
tilt' foundations, and each machine w i l l  measure o n  
the ground 2 2  feet by 18. T h e  generator shaft is a con­
t inuation of the shaft upon which one set of the tur­
bines is mounted. This  shaft carries the revolving 
field, which is  i n  effect a huge steel w heel ,  15 feet in 
d iameter and 3 feet w ide, cast with ten massive spokes. 
'l' his field magnet is designed to rotate at a speed of 
150 revo l utions per minute, w hich gives a speed at the 
circumference of about one and thre"" q uarter m i les per 
minute. The wheel carries twenty externally project­
ing pole pieces, and rotates within a large stationary 
ring built up of th in  soft steel d isks h eld by a massive 
outside cast iron yoke. Th ese th i n  steel  disks consti ­
tute the stationary elem ent  of the  magnetic circui t  of  
the generator. Along the inner face of the ring which 
is  t,h us bu i lt up are provided slots i n  w hich are la id 
the copper con ductors of the  armature. These copper 
bars are mica-i mn lated. The rotating wheel (which, 
with its projecting pole pieces and copper windings 
suppl ied with current from the separate exciting ma­
chines, forms the field magnet of the generator)induces 
an alternatin g  cunen t in the copper windings of the 
stationary outer ring or armature. It is  this c\ll'rent 
wh ich ,  at a pressnre of  2, 200 volts, w i l l  give an electri­
cal output of 5, 000 horse power. This  current is car 
ried to a main s w itch board, the various mach ines be­
i n g  connected therewith by means of a set of massive 
copper bus-bars. 

T h e  method by w h ich the output of 75, 000 horse 
po wer w i l l  be control led possesses un usual interest, on 
acco u n t  of its s i mplici ty. One man,  by manipulati ng 
a series of e lectric buttons, arranged on a smal l  s tand ,  
wi l l  be able  to control in�tantaneously the w ilole out-
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p ut of 75.000 horse power. Ru n n i n g  the length of the 
power h o use wi l l  be a raised platform , i n  the middle of 
w hich w i l l  be b u i l t  a central control l ing stand, IlJade 
des k-fashion and sem i -c i l'cular in Rhape, so that an en­
gi neer stati oned at its center wi l l  h ave with in  reach 
the control l ing apparatus of the en tire station. T ll is  
controll ing  stand wi l l  Cll "" y a n u m ber of marble  s labs 
or tablets (one  for each generator), u pon which w i l l  be 
mounted small con tro l l ing  keys. 'l'hese keys are  ar­
ranged on the i n ter locking syste m ,  and they wi l l  oper· 
ate, by means of local battery circuits ,  a series of com­
pressed air valves and p istons. The  latter wil l ,  in 
turn, control a series of fifteen SWitch ing stands, one 
for each generator, equ i pped with the necessary cut­
outs and swi tches. The stand wil l  be located under 
the raised p latform and approximately opposite its 
corresponding generator. Each stand w i l l  carry three­
pole carbon shunt c i rcu it - breakers, in series with 
which wi l l  be three-pole d o uble- throw swi tches. The 
circui t-breakers an d switches are control led by means 
of compressed air, as previons ly stated, from th e cen­
tral controll ing stand operated by the engi neer. Stan ds 
s i m i lar to the sw:tching  stands are provided for the 
d i fferent ou tgoing circuits. T h e  opel'ator thus  has 
u nder h i s  eye at every mornent  the h nge generators 
themselves, their corresponding swi tches and indicat­
ing i nstru ments, and in reach of h i s  fingers are the 
electri� buttons, by means of  which the entire plant is  
regulated and controlled. 

The cnrrent thus generated will be used for a variety 
of purposes. It  is adapted for use i n  operati ng induc­
tion motors. which,  because of their  ideal si m p licity of 
construction and operation,  are cOl ll i ng  widely i nto 
use in place of the more delicate and complicated di­
rect current motor for general power service. It can 
be used for lighting and heating, and for electrolytic 
work, as well  as in a great variety of e lectro-chemical 
processes, such as the manu facture of alumin ium,  cal· 
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c ium carbide and other products w hich have been 
wade commercial ly  avai lable only through the appli­
cation of electric power at extremel y low cost, as fur­
nished b y  such means as the Niagara aoR the St. Law­
rence plants. For some of these purposes the high 
tension _alternating current has to be transformed into 
low pressure direct cU rJ;ent, and this is readily done 
w i th very small loss, by means of the modern rotary 
converter. 

Massena is  an unusually good center for such a pur­
pose, as its facil ities for transportation are excellent. 
The New York Central and Grand Trun k lines inter· 
sect here, and the Vermont Central Railroad and the 
New York and Ottawa Railroad come within a short 
d istance of the town. Large lake vessels may be ad­
m itted to the power compan y's canal, thus affording 
direct com m u n i catio n by water with the lake system. 
If  necessary, in  the future, a lock way be constructed 
which wi l l  pass vessels from the canal into the Grass 
River, and thence back into the St. Lawrence River. 
S uch a plant as this affords ideal fac i l i ties for t he 
transmission of the electric current over great dis­
tance�, as is  drlll e from the eentral power plant at :Ni­
agara, but i t  is  not the i n tention of the St. Law rence 
Com pany to so trans lIl it  i t ; but rather to fu rnish th'e 
po wer at such low rates that man u facturing establ ish­
ments wil l  find a strong incentive to locate i n  the 
vicinity. 

------------�.�,�.��.�-----------

A u t o m o b iJ e  N ews. 

One thousand five huudred motor car l icenses have 
been taken out  in Belgium from Janu ary 1 to August 30. 

The 50-mile championship cup offered by The Chi ·  
cago Inter-Ocean h as been awarded to Mr. Alexander 
Winton. 

Sel f-propelled lunch wagons are to be bu i l t  at Wor­
cester, Mass. ,  w here is  the h eadquarters of this dis­
tinctively A merican institution. 

Fairmount Park bas now been opened to automo­
bi les, and the restrictions which were formerly imposed 
u pon them have been removed. 

A n  au tomobi le freight l iue will  shortly be estab­
lished between Los Angeles, Pomona, Ontario, and 
C h i no, Cal. A 40 horse power automobile truck capable 
of hauling eight or ten tons of freight at slow speed will  
be used. 

The Transportation building at the Paris Exposit ion 
bas a series of decorative symbolical figures. It wou ld  
seem as though the bicycle and automobile would 
h ard l y  adapt t hemselves to artistic treatment, but the 
resu l t  is fai r'ly successful .  

'l'he Boston Park Board has extended the time with­
iu  wh ich h orseless carriages can be driven in  the park 
systelIl. A u tomobiles can now be run from 8 :  30 U n l i t  
1 1  : 3 0  i n  t h e  evening. 'l' he veh icles must not travel at 
a h igher speed than 10 mi les an hour in the park. 

King Leopold ,  of Belgi u m ,  has given an order for a 
20 horse power carriage and an electric brougham, 
both of the Panhard-Levassor make. The king h as 
also asked for plans of a van for servants' baggage and 
for an o l ll n i bus t o  run between the royal palace and 
the rai l way stat ion. 

A large i ron works at P ueblo, Col . ,  contemplate or 
dering a large Illotor ve h icle for the pu rpose of conve�'­
ing workmen to and from the  plant. The proposal 
provides for a 25 -seated car, which w i l l  start at six i n  
the morning and fol lowing a certain route to the worh:s 
pick up the m e l !  en route. 

The Park Commissioners of San Francisco have at 
last decided to admit  automobiles in Golden Gate Park 
after the dr ivers h ave obtained permits. They lll u�t 
appear before the Commissioners, and i f  they are con · 
sidered co m petent, a permi t  w i l l  be g iven to thew irre­
spective of the motive power of the machine. 

Preparations are going forward in Wash i n gton, 
D. C., for an automobile show, wh ich w i l l  be held dur­
ing the week the National Capital centennial  is cele­
brated--December 10. T h e  p urpose of the exhi bition 
is to bring together i n  Washington rep'resentative ex­
h ibits  of automobiles of every type and description, 
and to i l lustrate in this way the development and pos­
si b i lities of this  i mportant branch of industry. No 
city in  the cou ntry is  better adapted to the use of 
automobi les than is Washington, an d it  is expected 
that the forthcoming show w i l l  exert an i mportant in­
fluence in  the development of the  iud ustry in that city. 

Private automo"  ' 1 ps w i l l  pay taxes in cit ies in Spain 
of $11 .58 for eaeh h IJ' ie, and for each seat including 
driver, $1 . 36,  In smaller cit ies the tax is decreased, 
and in  p laces of less than 20,{)00 inhabitants the 
tax is further lessened to $2.89 for each vehicle and 
34 cents for each seat. Horseless vehicles for travel­
i n g  alon g the public roads will pay for each 0 '6 of 
a mi le  58 cents, and for each seat (or 0 '6 of a mi le 3 '5 
cents. It would seem that these excessive taxes would 
even tual ly p revent the use of any automobiles, speci­
al l y  those for travel ing  along the publ ic roads. Tbil't 
is very short-s ighted pol icy on the part of the au­
thorities, because the automobile cou l d  easily work a 

revolution i n  transportation in Spain, wher,s it if 
specially needed. 



Corr e s p o n i) ence . 

.. Dhltant Water Powers." 

To the Edite of the SCIEN'rIFIC A MERICAN : 
An article appeared in your journal of September 

22 last under the heading of • .  Distant Water Powers, " 
wh ich, knowing your usual care in admitting figures 
to your col umns, appears to throw doubt on the value 
of water powers. Com ing from your authority, i t  has 
been copied elsewhere. It is, perhaps, not i ntended to 
apply to power com pan ie", and the power which they 
retai l  at so m uch per horse power, but  to those w ho, 
being large users of power, have to consider the rela­
tive ad van tages of a steam plant or of a dil;'tant 
water power II:nd an electric plant and t ransmission 
l i l le .  No such distinction, h owever. is being made 
here, and the article is looked u pon as depreciating the 
i mportance of watel' powers. and this  is a coun try 
where water power is  abundant, and is  now being 
largely taken ad van tage o f .  We are fast acq uiring ex­
perience h ere, and that experience has not been with­
out its .difficu l ties, w h ich have shown that  not every 
water power is valuable for electrical trans m ission. 

I ,  however, do not wish to go into detai l s, but merely 
to point out, from U n i ted States SOU l'ces, one or t wo 
facts w h ich cast doubt upou your figures and suggest 
at  any rate a revision of your conci usions. A well­
known Pittsburg electric com pany gives the efficiency 
of the generators a s  94 i n stead of 96; of the tram-form­
ers as 97� aud 97 respectively, instead d 95 eac h ;  and 
the l ine efficiency as 89 with t h e  requ i8ite copper, i n­
stead of 85. Further,  i f  $86. 15 per horse power, de­
l ivery ca paci ty,  is the cost of e lectrica l trans miss ion 
equipment without the transmission l ine, i t  is greatly 
h igber than we obtain it here and much too h igh for 
the 1 lI0st economic work. On the other hand,  in re­
gard to steam,  Power for November last gives the re­
s u l t s  of tests ot 35 different steam engines for coal con­
sumption, and shows that the best result  came from 
the com pound condensing Corliss engines, w h ich  
averaged 2 '36 pounds per  horse power per  hour with 
good coal. This for a 12-hour day would he, as the 
w ri ter poi n t s  out, 5'17 tons per horse power per anll u m ,  
w h icll a t  $ 3  p e r  t o n  equals $15 .51 per horse power 
annual ly, instead of $11 .25 w h ich you gi ve. It i s  hot 
a l  ways that we find the best Corliss engines in our fac­
tories and not always is the best coal used, and thus 
the coal cost runs up all the way to $30 per horse power 
per annum for the 12 hours daily and with coal a t  $3. 

It w i l l  interest you furth er to know that one of our 
power com panies (Chamhl y) h as j ust sold to  th€ Mont­
real Street Rai l way 5, 000 borse power at $25 per 
horse power per annum, . and the balance of i t s  power 
up to 15, 6CO horse power at, i t  is said, $15, and all after 
that at $10, to the Royal Electric Company. w h ich will 
retai l i t  in Montreal .  Again, the town of O l'i l l i a, On­
tario, offers to manufactu rers its own transmitted pow­
er, brou ght frolll the Severo Ri ver, 1 2  m i les off, at 
$15, but the power bei ng l i m ited in amount, we th ink 
t h i s  figure too low,  a l though,  n o  dou bt, the town ex­
pects i ts return in increased populat ion and i ncreased 
t axes. At the Shawinigan Falls,  T h ree Ri vers, there 
are preparations goin /? on to del i ver power in Montreal, 
SO or more m i les a way, and com pete with  the Lac h i ne 
a n d  Chambly com panies, w h ich h ave only 4 and 20 
m i les respect i vel y across · w h ich . to t ransmit  the ir  power 
from the Lachine Rapids on the St. Lawrence River 
and Cham b l y  on t h e  Riche l ieu Ri ver. 

Killgston, Canada, October 27, 19(JO. 
A NDREW T.  DRUMMOND. 

REPLY TO MR. DRUMMOND. 
To the Editor of the SCIEN'l'II<'IC AMERICAN : 

You r. fayor of Oct. 30 w i th  that of MI'. Dru m mond in  
hand .  The article i n  your  issue of  Sept .  22  d id  not 
attempt to show that water powers are not desirable 
sources of energy, but s imp ly  that i t  does not pay to 
t.rall smit  the ir  euergy to great d istallces w here coal can 
be had at ord inary prices. The efficiencie� named i n  
the article are fu l ly  a s  h igh a s  call be ex pected for good 
I' Iectri0al equipment  under average cond i t ions of load. 
The figu res of 97� and 94 per cent, named by Mr. 
Drulllmond, cannot be maintained under condit ions of 
practical work. My figures for the cost of electrical 
eq n i pment per del i vered horse power capac i ty, t hat is 
$86. 15, are based on $25 per horse power capaci t y  for 
dynamos and motors, and $10  for transforl l lers. If  it 
can be shown that these prices are too h igh, I shal l  be 
glad to know of it ,  

The figure of $ 1 1 . 25 for coal .;;3 per ton , per work-
ing year of 3. 000 horse power honrs, is based on 2 '5  
pounds of coal per horse power hour. a resu l t  that has 
been frequently and is regularfy su rpassed in many 
large plants. 

I am aware that e lectrical energy f !'Olll distal lt  water 
powers is offered at ,very low fignres, in some cases, by 
t hose w h o  have stock to seIl or other interEsts to pro­
mote. I am not able to learn, however, that corpora­
tions transmitt ing electrical energy from water powers 
to great distances, and sel l ing it in competition wit.h  
steam power at  large plants, are usual ly able to  pay 
dividends. Good w ater powers may be of much au-
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vantage to industry, but  this advantage can only be 
secured, in a country w here coal is cheap, by the loca­
tion of factories within a few m iles of the source of 
energy, as is the praetice about Niagara Fal ls .  For 
d istances of 5 or 10 m i les, the cost of the necessary elec­
trical equipment is less per unit  of delivery capacity 
than for d istan t transmissions. ALTON D. ADAMS. 

'rhe RelnarkabIe Trial Trl l) o f  t h e " Varia"." 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of August 11 last ,  you pr inted a paper 

on high speed in war vessels, in volving com parison of 
the " Variag " and the " Viper. " 

At the  time th is appeared I was at Bar Harbor, and 
intended to acknow ledge it as soon as I ret u rned home, 
but overlooked i t. 

I now see that the paper has been reproduced i n  the 
Proceedings of the U n i ted States Naval Institute, 
which recal l s  my attention to it .  

Permit me to both thank you for your kind expres­
sions and compliment you on the abil ity displayed in 
the paper itself. 

Your remark that . .  on a prel iminary trial she is said 
to have logged for a time the remarkabl e  speed of 
24 '6 knots an hour, " etc. , is  not as clear as it  shou l d  be. 
'l'he word " logged " should not have been used, be­
cause the speed referred to was not determi ned by 
that method ; it was the actual speed between fixed 
poi nts. 

I m i gh t also observe that the m ost im portant fact 
connected with the  tr ial  of the " Val' iag " has appar­
ent ly been overlooked, that is to say, the fact that h er 
performance was effel,ted under  n a tural  d raft. It is  
only by k.eeping this e lement of the performance in  
view that i ts  real  magnitude  can be fu l ly  appreciated. 

CHARLES H. CRAMP. Pres ident. 
The W i l l iam Cramp and Sons Ship and Engine Build­

ing Compan y, 
Phi ladelphia, Pa. , November 3, 1900. 

A SCREW-PROPELLER OF NOVEL FORM. 

Our i l l us tration reprebeIl f,S a pecul iar forllJ of screw! 
propel ler, for w hich i ts i n ven tor, 1\11'. Carl Rondell .  of 
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S t i l l water, Minn. , clai ms an efficieIlcy greatel' than 
t hat of th e  scre ws  common l y  e lU ployed. 1\11'. Rondel l  
states that  wi th  the o l'd i u al'Y pI·opellel" . wit.h i ts  
b lades arranged to t l'avel one "' i th i u  the path of the 
other. an a ir-space i s  p rod uced by reason of  the d i s­
placement of the water by any pal·t icular blade. As 
the speed increase�, the displacement is more marked 
and the los8 of effi c iency, it i s  sai d, m ore prono u l lceJ.  
The salient  featu re of the pres ent i n vention is to be 
found in the arrangement (l�.bthe propel ler-blades, one 
i n  advance of  the oth er, or i n  offset p lanes, so that the 
d i fferent propel ler  blades are caused to rotate in  d i ffer­
ent planes, one i n  ad vance of  t h e  other. By th i s  s i m '  
pie  arrangement each bl a(le, i t. i s  e 1a i l lled. w i l l  al ways 
work in the botl y of water w h ich h as been pas�ed 
t h rough by the a d v:wce propel le l'- blade, a nd eRch 
blade  fi n ds i t s  l l Iax i l llu l I l  base of resi stance i n  the 
water. A l l I a xi m u m  of efficiency at  very h igh speeds 
is therefore obtained . 

• • • 

U n ited State s  Rol l i n g  Stock i n  New Zea.l a n d .  

New Zealand has rece l l t l y  p lace(; with OIW of onr  
wel l - know n firms a n  order for  s ixty-odd passen ger 
coaches at a cost of a bo nt $500. 000. to he bn i l t  u nder 
the su pervis ion of  a rai l wa y  official  who is now en 
route to t h e  U u i ted States. 1' h e  p l ac ing of this  order 
has caused much ad verse crit ic i sm among the labor 
parties, but  the j:!;overnment does not appear to be 
greatl y  perturbed. The order cal ls  for special ly de ·  
s igned and constructed coaches to suit the narro w­
gage rai l ways throughout the colony. and they w i l l  
b e  of the  latest a n d  most modern pattern, inc lud ing 
every u p-to-date im provement known to A merican car 
bui lders. It. is ex pected that these coaches w i l l  be 
sh ipped from New York city in March. 1901. 

1\11'. Ward, the mi nister for rai lways, wh i le  in the 
United S tates last year, thoroughly studied our rai l ­
wa ys, coaches, locomotives, and genera l managprnent, 
and has, in con seq nence thereof, inaugurated m any 
reforws in his department. 
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Engineering Note •• 

The Dutch govern ment has ordered 12, 000 tons of 
American steel rails for use in the Dutch colon ies of 
India and Java. 

'r h e  Bavarian government is  having a car bui lt  in 
N u rem berg on the American plan. the wood work and 
metal fixt ures being sent by the Pul lman Company, 
w hich also furnished one of its constructors to superin­
tend the b u i ld ing of the  car. 

In a recen t  i ssue of OUI' SUPPLEMENT we mentioned 
the prod ucts of the Elmore Company, in which it was 
stated that copper tubes 12 inches in d iameter, 20 feQt 
10 l lg', have been produced by the El more process. We 
afe i n formed that this compan y has been able to pro­
d uce tu bes 8 feet in diameter and 18 feet long, the 
tubes being, of course, undrawn. The compan y pro­
d uces drawn tubes 12 inches in diameter and 35 feet 
long. 

An explosion of acetylene gas took place at Aust i n ,  
I I I. A stereopticon entertainment was: being given in  the 
First Presbyterian Church, and the op6!rator, who had 
recent ly  returned from m issionary work in India, lost 
his  right hand and sustained other injuries. The gas 
was in cyl i nders, and one of them sprung a-leak, r,n d  
the  light that was i n  the  lantern ignited i t ,  cau�jng 
the explosion. The middle tier of seats, w here the  
tan ks had been placed, was  wrecked, and the  large 
windows were blown o ut. The fire was extinguished . 

The respon�ibil ity for the Boston gas explosion of 
1\1arch 4, 1897, has been placed on the Boston Gas 
Company. 'Ve i l lustrated the accident in the SCI­
ENTIFIC AMERICAN for March 20, 1897. H w i l l  be re­

membered that t wel ve persons died of the ir  inj u ries,  
and many more were serious ly hurt. It is supposed 
that a spark from a trolley cal' fired the gas w h ich ac­
cum ulated in tho excavation. The accident natural ly  
entai led a vast amount  of l itigation, and final ly  the 
matter was taken to the State Su preille Court, which  
has  awarded $3,000 for personal  inj u ries to a bootblack,  
th us affirming the j udgment of the in ferior court. 

The penetration in  the S implon tunnel at the end 
of June had reached 18,456 feet,  and the entirely cow­
pleted portion was 10. 500 feet long'. The temperature 
of the rock at a d istance of 7194 feet from the 
southern end was 92° F. , whi le  10,464 feet from the 
northern end it was 80° . It  i s  calculated th at at the 
center of the t u n nel the heat d ue to the th ic kness of 
the su perincumbent rock will be 109°, w h ich wou ld be 
insufferable to the workmen but for abundan t  vent i la­
tion with cooler air. At t.he end of August the a ggre· 
gate penetration w as 20,231 feet. The n u m ber of wOI'k­
men employed is 3, 000 on the Swiss side and 2, 500 .on 
the Ital ian side. 

Coal consumption in blast furances varies wit.h t i l e  
amount  of  moisture in the  air. In a discussion before 
the Pi tts burg FOll ndrymen's Association it was stated 
that under normal con d i t ions with the temperature at 
70° Fah . , 1 , 000 cubic Ieet of air  equal to 75 pounds con ­
tai us  1 pound o f  moisture, a n d  that each pound of 
moisture req ui res one addi t ional pound of  coke. Tests 
have proved that  w hen the ai r i s  charged with moist­
ure, frOlll 200 pou nds to 300 pounds  l l Jorp coke are re o 
q u i red for p rod nci n g  at ton of irolJ than when the 
air is dry and com parath'el y  l i t t l e  moisture is b lown 
into the furnace. Heati ng the air does not  e l im i nate 
the moisture. 

Tests of the corrosion of pipe by the earth  along the 
route of the Coolgard ie  pipB l i ne have recently been 
made, �ays Ti le  E ngineer. Speci mens of pi pe, both 
coatpd aud uncoated, were bu ried at several d i ffe re n t  
poi  l l t s  i ll N ovem bel', 1898 and these were d u g  1I p and 
exallJ ined  on A pr i l  24,  1 900. I I I  al l  cases the pi pe coat­
ing  was found to be dry and fr iab l e, with a th in  fi lm 
o f  rust  in  p laces on the  metal  under the  coal i ng. 
Th ere was no p i t t i n g'  of the metal ,  h o wever. T i l e  
pieces of uncoated p ipe  b u ried i ll sand or clay were \-ery 
sl i gh t l y  p i tted . A p iece of u l l coated p i pe bur ied in 
the " >alt lake pall , "  howe\'er, \\'as very mat erial l y  af­
fect ed.  being CO\'ered w i th p i t s  about 710 inch deep 
over its ", hole su rface. 

A n ew rai l rol l i n g  process i s  in use at the Edgar 
Thomson S tepl Works. at B l'addock, Pa. The ra i ls 
are rol led at a lower temperatn re than has usua l l y  
been e m ploye(l .  Former ly  t h e  b looms were sen t  
t o  the rai l  m i l l  awl rol led a t  a wh i te heat. Al most 
as soon as they were placed on the hot beds they 
were sent to the presses, and straighteued whi le  
at a high tem peratu re. As they were rol led and 
straightened w h i l e  \-ery hot, t h e  rails ex panded aga i n  
before cool ing  off, :w d m uch of t h e  toughness o f  t h e  
fiber, wh ich they s h o u l d  h ave possessed, was lost. I t  
is fou n d  t hat w i t h  the  n e w  process t h e  tensi le st.ren �th 
of each pi ece was much greater than under the old s:'s­
tem .  The new pl'Ocess is very s imple  and consi8ts i n  
" breaki n g  down " b looms whi le  a t  a ch erry red heat, 
and then sending them i nto t.he rai l mil l and the press. 
Thl' rai ls  for the Pen nsylvania Railroad Company are 
to be made by the im proved process, and as the steel 
i s, of course, much harder to work than when at a 
higher heat, the engines m nst be more po werful to 
roll them. 
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THE NEW :BATTLESHIPS. 
The SCIENTIFIC AMERICAN published, in it� issue of 

June 9 last., an illustration and description of the three 
battleshi ps then designated " Georgia," " Pennsyl­
vania," and " New Jersey." Some time later, after the 
report of a special board, the Navy Department as­
signed those names to the three shi ps that are to carry 
superposed turrets, which we now show, while the t wo 
vessels appropriated for by the last session of Congress, 
bearing the names of .. Virginia " and " Rhode Island, " 
will be as described and pictured in our issue of last 
June. 

Without going into the merits of the case, the ma­
jority decision of the special board in favor of arming 
three of the five new battleships with superposed tur­
rets followed directly u pon the final acceptance trials 
of the " Kearsarge. " The object of the board's being 
was the determining of the better ty pe of ship, all five, 
of course, to be alike, and the decision or recommenda­
tion showed the board to be hesitating in j udgment.  
The result is  to miss the prime opportunity of fashion­
ing five ships of absolute similarity, a feature of fight· 
ing efficiency i n  combined operations hard ly to be 
overvalued. 

In general dimensions, these ships will be like those 

J t ituiifie �tUtritau. 
Apart from the mil itary advantage gained in the 
added height of the guns of the main battery aft, there 
wil l  be a net gain In accomlllodations of infinite cow­
fort and healthfulness to both officers and crew. None 
of them will be shut up behind the blank walls of 
heavy armor, as heretofore, lighted only by artificial 
means, but the living spaces will all have air ports and 
direct access to sunlight. This added freeboard aft, 
too, will make the ships more weatherly in a following 
sea. 

The armor protection to the hull will consist pri­
marily of an 8-foot water-line belt, 5 feet of which will 
be belo w water at load draught. The maximum thick­
neSR of this belt is maintained amidships for a distance 
of 192 feet abreast the engines and boilers. From the 
top dowu ward 5 feet, this armor will be 11 inches 
through, and thence to the armor shel f  it  will taper to 
8 inches. The belt is contiuuous from bow to stern in 
val'ying thicknesses. For iI. distauce of 60 feet forward 
and 32 feet abaft the central portion, the plloteR are to 
have a maxilllum thickness of 9 iuches and a minimum 
of 6, the maximum 9 inches ranging down ward 5 feet. 
For a distance of 16� feet forward and aft,. the next 
course of armor wil l have a greatest thickness of 6 
inches and a least th ickness of 4�, the limits of dimen-
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pensable and not �xposed either to the weather or 
under water, will be tire-proofed. Light metal bulk­
heads· will supplant the usual wooden partitions in the 
living spaces, some of the furniture will be of pressed 
metal, the chart-house will be of bronze, and all of the 
decks under cover will be laid with linoleum. To 

guard against the overheating of the magazines, there 
will be a 4-inch air space around them in addition to 
a coating of some non-conducting material, while cer­
tain of the magazines are to be arranged so that they 
may be chilled by compressed air from the refrigerat­
ing plant. 

Each ship will be fitted as a flag-ship, and accommo­
dations will be provided for 1 flag officer, 1 command­
ing officer, 1 chief of staff, 20 ward-room officers, 12 
j unior officers, 10 warrant officers. and !l5S seamen and 
marines ; a total com plement of 703 persons. 

The refrigerating plant on each ship will have a 
cooling equivalent of two tons of ice dai ly ; and a 
steam laundry capable of h andling the clothes of 
seventy-five persons per diem will do most of the wash· 
ing and ironing for officers aud enlisted men. 

The fighting powers of the vessels will be centered 
in the wain battery of four 12-inch and eight 8-inch 
breech-loading rifles, the main rap id-fire battery of 

THE NEW BATT LESHIP " GEORGIA "-ALSO " PENNSYLVANIA " AND " NEW JERSEY. " 

Dlmen81on8 : Length, 435 feet; beam, 76 feet 10 inches; mean draught, 24 feet. D l8placement, 15,000 ton�. S peed, 19 knots. Maximum Coal Supply, 1 ,900 tons. Armo r :  Belt (continuous).  11 to "  
inches; gun positioDs. 10 to 12 inches ; deck. l �  to 3 inches. A rmament : Fonr 12-inch, eight 8·inch breech.loading rilles, twelve 6-inch rapid·llre, twelve 14.ponnders, eigb t I-ponnders, two 3-inch field gnns, eight 
machine guns and automatics. Torpedo Tube8, two (submerged). Complement, 650. 

described previously. They will have a load-water-line 
length of 435 feet ; an extreme beam of 76 feet 10 inches ; 
a trial displacement of 15,000 tOtlS ; a mean draught at 
trial d isplacement of 24 feet ; a greatest draught, full 
load, of 26 feet ; a total coal bunker capacity of 1,900 
tons ; and a trial speed of 19 knots. 

The most important difference in hull between these 
shi ps and the two of later appropriation is in the wood­
sheathing and coppering which these shi ps will reo 
ceive. Throughout the bottom and bilges and up to a 
height of three or four feet above the waterline there 
will be a thick covering of fine pine carefu lly tapped to 
the underly ing metallic skin and rendered water-tight 
and non-galvanic. Over this will be laid the copper. 
The adVantages of this system are too well known to 
need explanation here ; and, in consequence, the ships 
will prove far more economical in their consumption of 
coal, readier at all times for high power service, and 
able to maintain their speed even after months in the 
fouling waters of the tropics. Such of our sheathed 
and coppered craft as have done" service in the Far East 
have proved valuable practical examples of the ad van­
tag-es of this system of bottom protection. 

In hull form there will be a novelty, common to all 
five of the new battleships, in the way the uni form 
freeboard of 20 feet is . maintained from bow to stern. 

sions, as in all following cases, being similar to those in  
the portions already described. Seventeen feet for· 
ward and aCt, next, the armor will have a maximum 
thickness of 5 inches and a minimum of 4, while the reo 
maining armor, running forward to the bow and aft 
to the stern, will have a uniform thickness of 4 inches, 
This armor will be treated by the Krupp process. 

Above the main belt, for a distance of 245 feet amid­
ships, i .  e., throughout the position of the main broad· 
side rapid-fire battery of 6-inch guns, the sides will be 
reinforced by armor of a uniform thickness of 6 inches. 
This armor will reach all the way up to the main deck, 

and it will be joined to the barbettes of the 12 ·inch tur­
rets by ath wartship armor of 6 inches in thickness aft, 
and by inclined armor of like thickness forward, yield­
ing, in this latter case, the added protection of glacis 
against the head-on raking fire of an enemy. The after 
ath wartshi p  armor is vertical. 

There will be a curved protective deck, reaching 
from bow to stern, being 1� inches thick on the flat 
and 3 inches thick on the slopes. A cellulose belt 3 
feet in thickness will be worked continuously  from 
bow to stern along the sides above the protective deck. 
The obturating material will be the well-kno wn corn­
pith cellulose. 

Wood will be used very sparmgly, and, where indis-

twelve 6 inch breech-loading rifles, the secondary 
rapid· fire battery of twelve 14-pounders and a dozen 
3-pounders, and the auxiliary battery of eight 1-
pounders, two field pieces. two machine guns, and a 
half dozen 0 '3 automatic guns. 

The four 12·inch rifles will be mon n ted in two ellipti­
cal, balanced turrets 10 inches thick except for the 
slanting  port plates an inch heavier. These guns will 
fire through arcs of 270 degrees. Four of the 8-inch 
guns will be superposed upon these turrets, fixed t(, 
move in unison, and they will be sheltered by walls of 
6-inch armor increased half an inch on the slanting 
face plates. The four remaining 8 · inch guns will be 
mounted amidships, two on each side, on the main 
deck, and will be housed in independent turrets similar 
to those placed above the 12-inch guns. These 8· inch 
rifles will have arcs of fire of 180 degrees, rauging from 
dead ahead to dead astern. This arrangAment of the 
12 and 8-inch guns gives a bow and a stern fire of six 
8's and two 12's, and a broadside of six 8's and four 
12's. 

The 6-inch guns are arranged in broadside simUarly 
to the ships previously shown last June. Each 6-inch 

gun, of which there are six on each broadside. has an 
arc of fire of 110 degrees, and the ports are so arranged 
that the I:uns cB.P be turneq inboard within the side 
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line, the guns swinging toward one another in pairs ; 
beginning forward, the first gun turns aft whil� the 
next one swings its muzzle forward, etc., to the after 
pair. This arrangement does away with the incon­
venience of dismounting the guns to avoid obstruc­
tions or to guard them against the stress of heavy 
weather. Each of these guns is sheltered behind a 
heavy port shield, and tl1el'e is a splinter bUlkhead of 2%, 
inch nickel steel between each gun and i ts neigh lJor on 
either side. The 14 pounders, sheltered by l ocal armor 
of 2-inch steel and shields, are to be mounted on the 
gun deck wel l forward and aft, and up in the super­
structure on t h e  main deck, forward and aft of the 
amidship  8-inch turrets. The t welve 3 pounders are to 
be mounted on the bridges and on the superstructure 
deck, w h i le the 1 - pounders, automatic and othel·w ise. 
and the Gatl ings, are to be placed in the tops and ill 
the boats_ 

The submerged torpedo-tubes, of wh ich there are 
t wo, are to be placed, one' on each side, w61l forward, 
and the operator is to control his tube from an armored 
station on the deck above, sufficiently sheltered to be 
p roof against 6-pounder fire. 

The rates of fire given previously for the two other 
battlesh ips apply in the case of these vessels and wi l l  
be  as  fol lows : With ammunition supplied as  fast as 
the electrical hoists can bri ng it to the guns, the 12-
inch guns will  fire once in every 172' min utes ; the 8 -inch 
guns once in  every 50 seconds ; and the 6-inch guns 
t h ree times a min ute. 

The moti ve engines wi ll be of the four-cyl inder triple­
expansion type. actuating t w i n  screws, and capable of 
developi n g  19 .000 i n d icated horse po wer. 'rhe steam 
pre�sure will  be 250 pound8, the stroke four feet, and 
the cyl inders w i l l  be, H. P. 
35 i nches, I. P. 57 inches, 
and two L. P. each of 66 
inches. N u m ber of revolu­
tions a minute, 120. 

j'titutifit !mtritJlc 
constitute an important part of the gunnery practiee 
of the British navy. 

TRAVELING STAIRWAYS FOR THE ELEVATED 
RAILWAYS, NEW YORK. 

The accompanying illustrations show the details 
of a moving stairway wh ich is now being erected at the 

ONE SIDE OF THE DlI.J.VING GEAR AT THE TURN. 

T went.y-third Street station of the Sixth Avenu e  branch 
o f  the Man hattan Elevated system. At the Fift�--n inth  
Street station of the  Th ird Avenue l i ne of the  same rai l ­
way company there is i n  operation what i s  known as the 
Reno Incl i ned E l evator. The latter device was the  first 
a t t e m pt to prod uce an inc l i ned moving platform for 
carrying passengers from one elevation to another. It 

consists of an endless chain of. rubber-covered slats at­
tached to a series of transv/:lrse ax les, upon the ends of 
which are small bearing wheels which serve to engage 
the lateral rails upon wh ich the bel t and its load of 
passengers are carried. At the top and the bottom of 
the incline, the axles engage large sprocket wheels, the 
w hole system returning below the sprockets and mov­
ing over them in the form of an end less chain or belt. 
Power to drive the device is  furnished by an electric 
motor. 

The moving stairway at Twenty-th ird Street and 
Sixth Avenue is being bu i l t  by the Otis Elevator Com­
pany and is known as  the Otis  Escalator. It  differs 
from the Reno system chiefly i n  the fact that i nstead 
of a number of n arrow transverse rubber·covered slats 
or bars, each element consists of the riser and tread of 
an ordinary stairway. As in the case of the Reno 
elevator, the elements are made u p  i n to an endless 
chai n belt, wh ich is supported d uring its  ascent  by 
mea ns of small bearing wheels upon a system of side 
tracks, motion being im parted by means of end 
sprockets d riven by an electric motor. Instead of a 
single track, however, there are two tracks on each side 
of the stairway, and i rlstead of the axle of each member 
of t he stairway having only a s ingle carrying'  wheel at 
each end, it terminates in a Z -shaped arm, each end of 
the arm carrying a bearing wheel. These arms, and a 
pail '  of inverted A- b rackets. which supports the steps, 
are r ig id ly  at t ached to t h e  ax les. 

As wi l l  be seeu from the accompanying longitudinal 
section t h rough a stairway of this  kind, wh ich is now 
in  operation i n  one of  the large department stores of 
this ci ty, at each end of the incl i ned portion the 
stairway is carried for a considerable distance i n  a. 

There wi l l  be twenty­
four boilers of the straight 
water-tube type, placed in 
six water-tight compart­
ments. They wil l  have 
quite 1, 280 square feet of 
grate and 55, 000 square feet 
of heating surface. The 
air pressure in the ash-pits 
wi l l  not exceed one inch 
of water. On trial, the 
ships will carry only 900 
tons of coal, and a reserve 
of 66 ton8 of fresh water 
wi l l  be carried either in 
tanks or i n  the double 
bottom during that t ime. 

LONGITUDINAL SECTION THROUGH THE STAIRWAY SHOWN AT PARIS EXPOSITION. 

hOl' izontal posi tion. In 
this  horizontal portion and 
around t h e  end sprockets 
the two tracks on each side 
travel in  the same horizon­
t a l  plane, but in the in ­
c l i ned portion of the stair­
way the tracks separate 
n n d  l i e  i n  d i fferent planes. 
T h e  effect of this is that i n  
t h e  horizon tal portions the 
treads of  the steps are in 
t he same horizontal plane, 
but as they strike the in­
clined portion of the stai r­
way, the effect of the two 
tracks on each side lying 
in sern rate planes is  to 
raise t h e  steps, one above 
the other, as shown in  the 
en gravi n g. This i n genious 
arrangement throws the 

An originally contemplated, one 50-foot 
steam-cutter or picket- boat was to have 
lJeen carried by each sh ip, but  since the 
report of captai ns  of the attacking fleet 
d uri ng the recent maneuvers at New­
port, i t  is h ighly  probable t h at each shi p  
wil l  be given two for vidette service 
agai nst torpedo-boats or submarine craft. 

Each sh ip  wi l l  carry quite 570 tons of 
offens i ve ammunit ion, not counting tor­
pedo outfit. 

Thirtv-six months is the maximu lll 
time ailowed for the build ing of each 
sh ip, and the limit of cost is  $3, 600,000, 
excl usive of armor and armament. 

These ships were authorized by the Act 
of Congress approved March 3, 1899. 

• • • 

Long Range Firing ",Uh Heavy Guns. 

Some interesting experiments at long 
range firing with heavy guns have been 
carried out by the Mediterranean squad­
ron of the Brit ish navy. As a rule, tar­
get practice with the heavier guns never 
exceeds 2,000 yards, but i n  these expe­
ri ments the range was increased to 4, 000 
and 7,400 yards. A target, 30 feet long by 
15 feet high,  covered with red canvas to 
make i t  conspicuous, was towed at a 
range of 5,000 yards from the battleship 
• .  Cresar, " w hich, at the time,  was steam­
ing at 10 knots per hour. The " Cresar " 
fired in all  forty rounds, sixteen of which 
were decided by the umpires to be ex­
cel lent. On another occasion the bat­
tlesh ip ., Renown " fired at the target at 
a range of 7,400 ya.rds, a nd scored the 
high total of 79 poin ts. Only those shots 
were counted which would have hit a 
target of the same size as the fi rst-class 
bat t leshi p  " Cresar. " Six of t he shots 
fired from the .. Renown " would have 
hit the hul l ; one would have struck the 
superstructure ; four would have hit the 
funnels and rigging ; whi le nine over­
shot the target by Illore than 100 feet. 
Long range iunnery tire will in future 

MOVING STAIRWAY AT THE TWENTY-THIRD STREET AND SIXTH AVENUE 
ELEVATED STATIOlf, lfEW YORK. 

steps at the embarking and disembark­
ing points into the same plane as the 
surrounding surface and renders it easy 
to en ter and leave the structure. As 
in the Reno e levator, a hand-rai l at the 
side travels at the same rate as the steps. 
To make the ascent it is  m erely sufficient 
for the passenger to stand u pon an y par ­
t icular step and remain thel'e, a lthough 
the ascent may, of course, be made more 
q uickly by walking from step to step as 
the elevator ascends. If the Twenty­
third Street plant proves to be a prac­
tical success, it is l ikely that the new de­
vice will be substituted for the present 
fixed stairways at all the elevated Rta­
tions. It shou ld be mentioned that the 
particular moving stairway of which we 
present  a section was shown at the Paris 
Exposition this year, and was awarded 
the Grand Prix. 

�---.•.. ---

Ne",s o f  the Peary Expedition. 

The whal i n g  vesFel . ,  Ecl i p�e " arrived 
at Dundee, Scot land.  Novelli ber 8, from 
Davis Strai t, w i th  D r. Kan n ,  an Austrian, 
Messrs . Stei n and Warlllbat h staying be­
hind. The explorers 'passed the SllIII l IIer  
at Bed ford , on Pym Is land,  the scene 
of the disaster of the Grf'ely expedi­
tion, and from th i s  point  they saw the 
Peary explori ng exped i tion pass, at the 
beginning of August, in t h ree divi­
sions. The first was led by Mat Hansen 
and the third by Lieutenant Peary. H e  

was bad lv frost-bi tten ,  and wal ked w ith 
d i fficultv: The party had sled ges and 
some do

·
gs, and Li�utenant Peary was de­

termined to make a bol d dash for the 
Pole. Many of the 200 d ogs had d ied, 
however, and he wa$ �hort of provisions. 

It is thought that Peary will w inter at 
Conger.' 

. .  ,. 
Two thousand tons of American steel 

rails are being sent to Italy for use on the 
railways. 



A HOME·MADE STEAM ENGIlfE. 
BY GEORGE II. HOPKINS. 

A steam engine carefully made is a p iece of mechan· 
ism to be proud of, no watter what its particu lar de­
sign may be. A double-acti ng engine of good propor­
t ions wi r h  a bored cyli nder and forged cra u k  and 
crank sh aft, and other parts wade in  keeping, is ,  of 
course, t he better form of steam engine to wake, but, 
; I S  we are presu lU ing that not every amateur has the 
fac i l ities for bui lding such an engine, a description of 
a. s imple single-acting engine which could be made by 
any boy bandy with tools is given. It can be made with 
an ordinary light foot·lathe, as no boring is required, 
nor is  there any turning to be done that does not corne 
with in  the range of such a lathe. 

A view of the engine aud boi ler together is given , and 
also a sectional v ie w  showing the construct ioll of t he 
valve and valve-operating cam, and the steam passages 
in the base. 

'1' he cyl inder cousists of a piece, A, of mand rel-drawn 
steel  tUbing (wh ich needs no bori ng) 2!4' inches long 
and %' inch internal diameter. The thickness of the 
llIetal forlU in� the tu be is -bI inch .  This piece of tub­
ing is fitted to a boss, a, a b o u t  Ys inch high,  formed 
on the brass b lock, near one end. This block is 1%, 
inches long and � i nch thick, and is  prov ided w i th 
l ugs for rece iv ing screws, by which it is attached to 
the base p late. I n  this  biock are fOl"lned the steam 
pas�age�, b C, and val ve chamber. The hole dri l led 
from the frout  backward and forming the passage, b, 
receives the stearn supply pipe, B. A hole is drilled 
from the real' end of the block forward to a point 
about opposite the center of the cylinder, forming with 
the hole, d, the stearn dGct., c d. Near the rear  end of 
the block i s d ri l ied a -fir-inch hole, from beneath, wh ich 
forms the val ve seat, e, j ust beyond the passage, b. A 
f"6"- i nc h  hole is started at the valve seat, e, and con­
t in ued to the  top of the block. T his smaller hole is 
counter· bored from the top with a -trinch dri l l ,  leav­
ing  the val ve cham bert The cou nter- bored portion of 
this hole recei ves the plug, I, which is  bored longitud­
i nally to receive the val ve stem, g, of the con ical valve, 
e' . The valve stem is ab(;>u t 3!q' inches long, and is 
provided with  the adj u!?table  co l i ar, h, between wh ich 
and the plu g, I, is  placed a spiral spring wh ich tends 
to keep the valve normally closed . The steam pas­
sages, b and c, are closed with screw plugs, as shown. 

To the steel  tube which forms the cyli nder is  fitted a 
piston of cast iron. It is about iVa inches long and is  
packed by the steam or water contained in the grooves 
in the piston. The upper end of the piston is  s lotted 
to rece ive the lower end of t he con nect ing rod, which 
is p ivoted therein upon a Ys-inch pin pass iug through 
the piston and lo wer end of th e  co[mecti ng rod, as 
shown in dottt'd l ines i n  the sectional v iew. 

The brass block wh ich  supports the cyl inder h as 
lugs on opposite sides receiv ing screws which p ass 
t h " ough t h e m  into the base plate. This  p late 
is 4 i nches wide, 5 i nch es long and Ys i nch thick.  
At the rear of the valve chamuer is a post formed 
of a �-inch square brass rod 4% inches long. 
secured to the base plate by a screw passing up­
ward through the plate into the end of the post. 
A s i milar post is p laced n ear the rear end of the 
base p lat e. The ends of the posts are squared i n  
t h e  lathe. Both posts a r e  bored transverse ly near 
t.he top to recei ve th e  shaft, w h i ch i s  !4' inch i n  
diameter and 5 inches long. '£he space between 
the posts is  2 inches, and the distance between 
the shaft and base plate is  3.% inches. On t h e  
shaft, bpt.ween the posts, i s  placed the iron fly­
w heel , w hich in the presen t  case cons ists of an 
old valve wheel 4Yz iuches in diameter, bushed to 
fit the "haft and fa�tened wit h a set screw. 

l' h e  end of the sh aft w h i ch projects beyond the 
post over the cylinder carries a �-i nch crank on 
w h ich is placed a connecting rod . This rod meIl S '  
u res 1%  iuches between the cen t ers of  the  holes [or 
the cra n k  p i n and the pi n in the piston.  

I n  t he s ide of the cylinder are dri l led three T\-­
i n ch holes in  a hor izontal l i ne, and close together 
to form the exhaust port of the engine, w h ich 
is ent ire ly uncovered by the piston when it  i s  in 
the position shown in the engrav ing. The ex­
haust _ remains open for about a quarter of the 
revolution. This port is left exposed for clear­
ness, but  it may be covered by a hollow ring 
w h i eh encircles the cylinde l' and receives an ex­
haust pi pe. 

On the shaft is placed a cam, in whose boss 
there is a circumferential groove, and u pon the  u p per 
eu d of the val ve. stem is placed a fork, the u p per ends 
o t'  wh ich s l ide in the groove in the boss of the cam . 
A s t u d  insert ed i n  the fork has upon i t  a rol ler w h i c h  
rol ls on t h e  h igher part of t h e  cam a n d  opens the val ve 
at the proper instant. This cam opens the val ve just 
before the piston reaches t.he lower l imit  o f  i t s  stroke, 
and allows the val ve to close just before the exhaust is  
opened by the piston.  

The boiler of this engine consists of a copper float to 
be found in the market, mad e  by an electrolytic de­
posit of copper. Such a float forms a seam less boi ler 

capable of w ithstand ing a great prellsure, say 100 

J tit-utili, jmtritau. 
pound!!. The boiler is mounted in a tripod made . of 
ban d  iron and is furnished with a safety valve U inch 
in diameter, the lever of which is  about 2 i nches long, 
and grad uated and weig hted so that it wil l  blow olf at 
31i pounds, thus insuring perfect safety. (The ordinary 
copper float is  not recommended.)  A brass steam pipe, 
Ys inch interna.! diameter, is  screwed i nto the safety 
valve casing belo w the valve seat, and has at its end a 
llI in iature angle valve which is con nected to the engine 
by the incl i ned pi pe, and by elbow and n ipple which 
extends into the base. As the angle valve is a trouble­
some piece of work, an ordinary stop cock is recom-

SECTIONAL VIEW OF ENGINE. 

lDended in  its stead . It should be placed in the i n­
cl i ned pipe. 

The best burner for this boi ler is  an Argand gas 
Bunsen bnrner l ike that shown. Of course an alcohol 
lamp will answer, but i t  is not as safe as the gas 
burner. 

Both engine  and boiler sliould be mounted on a 
sui table base board • .  

The engine is  capa ble of waking a thousand or 
twelve h u ndred revol u tions per minute. It m ust be 
wel l balanced fOI' th is �peed. 

'1'he  boiler is fi l led when cold through the safety 
valve open ing by means of a funue!  h av i ng a sl i m cor-

SIMPLE STEAM ENGINE. 

rugated tube. The boiler should be about two-thirds 
fu ll  of water at the start. 

It is obvious a larger engine could be made on the 
sallie princi ple ; but the front support for the  shaft 
shou ld be made A-shaped and placed next t o  t.he 
cra nk, and th e  calli should be placed between the sup· 

port and the fly- wheel ;  the shaft support would then 
extend over the cylinder-base. 

• • •  I e  

A TOY hoop fell into a conduit  at Washington reo 
cently and caused a temporary suspension of traffic. 
The pol i ce have prohibited the roiling of h oops in the 
city on t his account. 

NOVEMBER 1 7, 1900. 

THE AUTOMOBILE SHOW AT MADISON SQUARE 
GARDEN, NEW YORK. 

Tbe Automobile  C l u b of America is to be congratu­
lated on the success which has attended its first annual 
show at Mad ison Square Garden, New York. Al­
though i t  was regarded as being somethi n g  of an ex­
periment, the rea l l y  first-class nature of the exhibits 
aDd the excel lent attendance stam ped this vent ure as 

be iug a t horough success from the very start. The 
I i  beral floor space of the Garden was devoted to the 
grou ps of automobi les shown by the various exhi bi­
tors, and an oval track which had been especial ly con­
structed for the purpose was gi ven up to the exhi bi­
tion of automobiles in  motion and to various tests of 
the starting, stopping and steering qual i t ies of the 
automobiles. One of these trials was an obstacle race, 
in w hich t he contestants had . to steer their way be­
tween barre ls and other o bstructions wh ich had beeu 
d istributed O \'er the course. We present an i l I ustra· 
tion of this  race, and also an exhibition of the h i l l­
cl imbing powers .of the steam automobile man ufac­

tured by the Mob i l e  Company. Anyone who has 
dou bled the h i l l-cl imbin g potentialit ies of these ma­
ch ines would have been greatly im pressed with the 
trial, which was carried out o n  a spec ial ly prepared 
grade built u pon the roof of t h e  Garden. . The track , 

w h ich was carried on trestles, extended wi th a right­
angle turn frOID the roof of the Garden to the side of 
the great tower, as shown i n  our i l l ustration. It was 
built with three g rades of 40. 45 and 35 feet iu  one h u n­
d red, and the whole distance was covered at a speed of 
frOID 5 to 8 m iles an hour, The feat was performed by 
an ord inary machine taken from stock , the hoi ler pres­
sure bei ng about 150 pounds at the start and 145 
pounds when the c l imb was com pleted . In add ition 
to the exhi bit on the main floor of the Garden a large 
n u m ber of machi nes were shown in t h e  Fou rth Ave­
nue end of the b u i ld ing, and also in the Annex at the 
entrance, whi le  the ga l lery in the main bui ld i n g- was 
devoted to exhibits of automobile t ires, gears, l am ps. 
lubrican ts, and the various sundries of the lJ.utomo· 
bile trad e. 

A t the entrance to the Garden the first machiue to 
attract attention was one of the massive Pan hard & 
Levassor h igh-powered mach i n es ,  which have figured 
cou spicuously in the French automobi le races. It is 
driven by a four·cyl indered engine of 24 horse power. 
It won the Marseil les to Nice race i n  1897, and i n  this  
country it has won the five mi le  race for gasoline-drh-en 
mach ines. In a trial on the Gu ttenburg track it h as 
covered one lIJ i le  in one m i n u te and 27! seconds. Ad­
joi n i l l g th is  was a steam omnibus with accoml lloda­
tion for t wenty passengers, shown by the New York 
Motor Veh icle COl1lpany. The boi ler is  of the C l i max 
type and is  fi red w i t h  gasol in e . The we i g h t  is  th ree 
tons and i ts  25 horse power en g i n es a re capable of driv­
ing it at a speed from 8 to 12 w i l es an hour. 

A feature which attracted m uch attention in the 
A n nex was the h istorical collect ion,  which made 
up in  interest w hat it  lacked in  n u mbel·s. It  served­
to emphasize the fact , too l i tt le  known, that the 
automobi le i s  by no means a Illodern i n ven tion. 
Fair ly pract i cab le steam carriages wel'e runnin g 
i n  England on regular sche(l ule i n  the ear ly  years 
of the present century, and t he m a ch ines in this  
exhibit  show th at f r o m  t h irty to forty years ago 
i n ven tors in the U n i ted States were turn i ng their 
attention to the su bject. A decided curiosity was 
a steam bicycle b u i l t  by W. W. Austi n , of W i n th­
rop, Mass . , i ll 1868 . The designer had taken one 
of the " uone-shakers " of that day and attach· 
ed a steam bo i ler and engi ne to the frame be­
h i n d the �add le.  The mach ine weighed 90 pou nds 
a n d  ll ad run i n  i ts  d ay 2, 000 m i les upon its i ron ­

shod, wood en wheels. Anothel' h istoric reHc was 
t h e stealll car b u i i t  in 1860 by R ichard D u d geon.  
'1'his  lII ach i lle  was a d u p l icate of t h e  first  car 
b u i l t  in 1855 and destroyed hy fire at the Crys­
t a l Palace in London.  A l t h ough it looked 
q u ai n t  bes ide  the modern lIIachines with w h illh. it 
was s u rro u n ,l ed ,  the work m an sh i p  was h igh l y  
cred i tab le. '1'he card at tached t o  t h e  exh i b i t  
s t aten that i t  had run 10,000 m i les, and that  i t  
h a s  been d rh'en a t  a speed of 3 5  m i l es an h o n r. 
Another steam bicycle was one bu i it by E. H. 
Roper, of Roxbury, Mass . ,  i n  1896. The weigh t 
of t h i s  mach i n e  is 150 pounds , and i t has  been 
r u n  over a th i rd of a mi le  course i n  37 seconds. 

A notable machine  among the modern automo-
bi les i n  tll P A n n ex w h ich attracted considerable 

attent ion was a De D ion racing tr icycle, the winner o f 
t h e  Paris-Toulouse race , i n  which for 836 mi les it ach iev­
ed a speed of 27 mi les an hour. The maxi m u m  recorded 
speen of t h e  tricycle for a short d istance is 49 m i les per 
hour. H e re is  also shown the A. A. Riker e l ectric car­
riage, wh ich won the Blanchet cup, covering 50 m i les ou  
the road i n  2 hours 3 minutes and 30  seconds. Another 
histor ic automohile in the Annex wh ich must be mell­
tioned was the origi nal ·Duryea gasolin e carriage, which 
in 1895 won '1'he Times-Herald race at Chicago. 

A stri k ing feature of the exhi bition was the evi­
dence of the increased attention which is being paid 
to steam as a motive power for automobiles. The 
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Locomobile Company had - a very complete exhibit, 
conspicuous il1 which was the locomobile of the type 
w h ich was i l l ustrated i n  the SCIENTIFIC AMERICAN of 
Jan uary 27, 1900. This t ype was shown in a variety of 
styles, al l of w hich are marked by the clean lines a n d  
general light a n d  symmetrical appearance which char­
acterizes machines of this make. The ch ief in nova­
tions this year are the side-steering gear, improvements 
in the check-valves at the water glass, the enlarge­
ment of the oil tank, and the increased weight and 
strength of the engi nes. The capacity of oil tank is in­
creased from 3 to 4� gallons, equi valent to a run of 
50 mi les, and t h e  water tank can now carry 28 gallons, 
sufficient for a run of from 25 to 30 miles. 

T h e  Mobile Company of America is another concern 
w h i ch has devoted itself  with great success to the de­
velopmellt of the steam auto­
mobi le. While the mobile may 
be called first·cousin to the loco­
mobile, it possesses various dis­
tinctive details and wrinkles of 
the k i n d  which are dear to the 
heart of the a utomobilist. It i s  
o n e  o f  t hese mach ines t h a t  makes 
the remarkable exhi bition of hill­
cl i m bing already referred to. One 
of the most attracti ve vehicles 
shown was the Read ing steam 
carriage, manufactured by the 
Steam Vehicle Company of 
America, whose most n ovel fea­
ture is the vertical, four-cyl in­
der 5� horse power engine. The 
four single-acting cylinders are 
grou ped over a common main 
shaft, to which they are geared 
in such a way that there is a 
constant turning movement and 
a com plete balanci ng of the re­
ciprocating parts. One advant­
age claimed for this engine is 
the valve motion, the val ve, 
w h ich is a circular one, rotat· 
ing contil)uously in one direction 
w i t h  an even and smooth mo· 
tion. The boiler is of the up­
right tubular type with a seam· 
less shell and is tested to 
700 pounds water pressure, 
the wOl'king steam pres­
sure being 220 pounds to 
the square inch. 

Another steam carriage 
is that shown by the Fos· 
tel' Automobile Manu fac­
turing Company, of Ro­
chester, N. Y. Steam is 
s u p plied from an upright 
tu bular b 0 i 1 e r equ i p­
ped with a su perheater 
for delivering dry steam 
to the engine, which is 
of the two-c y l i n  d e r re­
versible type and rated at 
6 horse power. The O ver­
man Automo b i le Com­
pany, of NeW' York, exhib­
ited the Victor automo­
bile, a steam-dri ven ma­
chi n e  provided with en­
tirely automatic arrange­
ments for feeding water 
and fuel from the suppl y  
tanks to t h e  boiler and 
b u rner. 'rh e  control of the 
feed p u m p  is very ingeni­
ously secured by means of 
an expansion pipe, into 
which t h e  steam enters 
should the water faII be­
low a certain level in the 
boi ler, the expansion of the 
pi pe serving to open a 

valve and d i rect the water 
to the boiler. The rising 
of the water in the boiler 
shuts off the steam from the expansion pipe an d turns 
the water i nto the tank, the feed pump being driven 
con tin uously from the main axle. 

The ex hibi t  of the Electric Veh icle Company was one 
of the handsomest in the Garden. The incorporators 
of this com pany have always been strong ad vocates of 
electrici t.y for motive power, and all of the carriages 
but one in their exhibit were of the electric t y pe. T hey 
were all marked by the great beauty and finish which 
ch aracterizes the work of this com pany. I n  the ex­
h i b i ts were the Col u m bia phaeton, runabo ut, vic­
toria, rear· boot victoria, cabriolet, su rrey, a brougham, 
hansom, and several others. They also exh i bited a 
gasoline runabout with engi n es of 4 h orse power. The 
chief advantages of this year's m achines man u factured 
by this company is the sub�titution of batteries of 
larger m i leage capacity on a smgle charge. 

The American Bicycle Company was represented by 

Jcitutifit �tUtrital. 
a stand on which were shown the Waverley electric 
vehi cles, incl uding road wagons, a runabout, a n d  
stauhope ; on the same stand w ere shown t h e  Tri moto, 
a neatly designed gas-driven tricycle for t wo people ; 
the Rambler automobile driven by a double cylinder, 
upright hydrocarbon engine of 4 horse power, and the 
Cleveland m otor tricycle. 

The Baker Motor Vehicle Co. , of Cleveland, 0. , ex­
h i bited an electric runabout, the distinctive feature of 
which was the method of carrying the motor, w h i c h ,  
instead o f  being at tached t o  t h e  rear axle, was bolted 
to the bottom of the car and driven by a chain·drive 
from the engine to the rear axle. The National Auto­
mobile Electric Co. , of Indianapolis, Ind.,  exhibited 
several electrical ly,driven carriages. 

At the opposite end of the Garden to the Electric 

OBSTACLE RACE AT THE AUTOMOBILE BilOW. 

HILL CLIMBING TEST AT TU AUTOMOBILE SHOW. 

Veh icle Company was the extremel y handsome ex­
hibit of the Ri ker Motor Ve h i cle Com pany. Al­
though the Ri ker Company h itherto have used 
electricity excl usively for operation of their ma­
chines, they are n o w  experi menting with gas, and will 
probably put on t h e  market a gas·dri ven vehicle for 
use in the country or where electrical charging stations 
are not accessible. For city work, or in locali ties 
where charging stations are readily acces!lible, the 
Riker Company bel ieve that electricity rem ains, all 
things considered, the most suitable power. The ex­
hibit  of this  compan y inclu ded a piano-box runabout, 
the Riker runltbout, a phaeton which was shown in ser­
vice on the track aro u n d  the Garden, a victoria, a square 
front brougham, a station cab, a demi-coach, a theater 
coach, and a large h otel and station bus capable of ac­
com lllodating twenty per8011S. T wo other vehicles 
which attracted much attention were a three-ton emer-

gancy wagon and a four-ton truck, which bas now 

been in service for some m onths in this city. 
The Win ton Motor Carrial!:e Company exhibited 

several styles of their wel l  known veh icles. One i n  
particular was a racing mac h i ne, splashed with m u d  
a n d  weather· worn, wh' ich was d r i ven by Mr. Alexander 
Wi nton from Cleveland, Oh io, to Mad ison Sqnal·p. 
Garden, 810 m i les (Nove m ber 1 to Novem ber 4), at an 

average speed of 21 m iles an hour. The roads d u rilil; 
this period h appened to be wet and heavy with mud. 

Another exh ibit of i n terest was that of the hyd rocar· 
bon vehicles by the Haynes- Apperson Com pany, of 
Kokomo, Indiana. T h ese are substantially built and 
easily operated. The first hyd rocarbon vehicle b u i l t  
by this company in 1893 w a s  o n  exhibition in t h e  h is­
torical section. The Canda Man ufacturing Compan y 

exhibited fou r  or five different 
veh i cles, all  of which were m ark­
ed by the n eat and com pact 
appearance wh ich distinguishes 
the Can da m achines. One ex­
cellent feature of a Canda stan­
hope w h i ch formed part of the 
exhibit was the method of trans­
m itti ng power from the engine 
to the main shaft. This was 
done b y  means of t wo friction 
disks on the rear axle and a fric­
tion spool carried on the engine 
shaft. The spool was placed 
between the . two disks and in 
contact w i t h  bot h ,  giving them 
It motion in oppos i t e  directions. 
By means of f l' iction cl utclws 
ei ther the forward or reverse 
disk cou l d  be t h rown i n to gear. 
The spool, bei ng llJovable i ll a 

longitud inal d i rection bet wecu 
the two d isks, provides a goear 
w h ich can be adj nsted to au i u­
finite n u mber of variations hy 
means of a lever carried in frout 
of the dri ver's seat. 

• • •  

TIl e C u rrent Su pplement. 

The cu rren t SUPPLEMENT, No. 
1298, contains a large n u m­
ber of articles of u n usual 
interest. The front page 
illustrates the " Balloons 
Exh i bited atthe Vincennes 
A n nex of the Paris Ex� 
position." •• Modern Sys­
tem of Teach ing Practi­
cal Inorgan ic Chemistry 
and Its Development " is 
by Prof. W. H. Perkin, Jr. 
" The Paral lelogram of 
Motion " is by Prof. C. W. 
MacCord. " A  Case of 
Total Gastrectom y "  gi ves 
the h istory of a most i n­
teresting surg-i cal ca f'e. 
• •  Steam E[J gineeri n �  at t he 
Paris Exposition " is i l l ns­
trated by sixteen engrav­
ings. " Collodio-C h loride 
E m u lsion " is a very full  
article. " Acetylene and 
Its Adaptability as a Mo­
tive Power to Vehicles " is 
an i m portant article. " Mi­
crophotography as an Aid 
in Scientific Research, "  by 
Dr. Curt Sch m i d t, is fully 
i l I nstrated. . .  Three Ame­
rican Types Ded uced from 
P h ysical Measuremen t " i s  
an address deli vered at 
the Psychological Labora­
tory of Yale U n iversity by 
Prof. J. W. Seaver . . . Con­
tem porary Electric Sci-
ence " gi ves a n u m ber of 
electric n otes. The usual 

" Trad e Notes and Receipts " and " Trade Suggestions 
fro lll U n i ted States Consuls " are also published. 

(mustrated articles are marked with an ... terllk.l 

Apparatus. home·made . . . . . . . . . . 307 Power plant, Massena" . . . . . . .  305, 310 

Automobile news .. . . . . . . . . . . . . . . . . 310 Propeller. new". . .  . . . . . . . . . . . . .  . .  311 

Battleships. new" . . . . . . . . . . . . . . . . .  312 Radium, atomiC weiJ:z:ht . . . . . . . . . . 309 
BIg trees, California . . . . . . . . . . . . . .  006 Rolling sLOck. United States . . . . . 3ll 

ChIna. railway In . . . . . . . . . . . . . . . . .  308, Science notes. . . . . . . . . . . . . . . . . . . .  307 
Dragon lIy nympbs, . . . . . . . . . . . . . . . p.oo Show, automobile" . . . . . . . . . . . . . . . .  314 

ElectriC vebicles. Woods." . . . . . . . 308 Siberian Railway, competitor of 006 
Engineerinlii notes . . . . . . . . . . . . . . . 311 StaIrway, traveling" . . . . . . . . . . . . . . 313 

Eridu, ruins of . . . . . . . . . . . . . . . . . . . .  � Steam engine. bome ... made., . . . . . 314 

Flrin". Ion" range . . . . . . . . . . . . . . . . .  313 Supplement, current . . . . . . . . . . . . . .  315 

Governor. m arine engine . . . . . . . .  306 . •  Variag," trial trip of . . . . . . . . . . . .  311 
IJocomott ves. ele�tric mining* . .  309 Violet rays, actina-electric phe-

Nickel. se)enides of . . . . . . . . . . . . . . . 308 nomena . . . • . . •  , . . . . .  . . . . . . . . . .  307 
Rapw. perlllilabUltJ . . . . . . . . . . . . . . aoo Water power, dlat"Dt. . . . . . . . . . . . .  311 
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RECENTLY PATENTED INVENTIONS. 
Ae:riclli t u ral IDl.pleDl.cnt •• 

PLANTER.-JOHN COLBY, Visalia, Cal. The ma­
('hine is designed to plant corn alld other seed. From a 
drive-shaft the drop-slides of the seed-boxes are oper­
ated. A sprocket-wbeel is mounted on the axle adja­
cent to one of the supporting-wheels. To the sprocket­
wheel an arm is secured, projecting beyond the per­
iphery of the supporting-wheel. These arms, as the 
sprocket·wheel rotates, serve as markers, indicating the 
position of the hi lls. 

RICE DRIER.-LoUIs W. HASKELL, Savannah, Ga. 
This rice drying and hardening apparatus consists of a 
chamber having an air-inlet on one side and an air-outlet 
on the other side. A series of transvers�, apertured par­
titions is provided, the intermediate ones having an air. 
pas�age at their alternate ends. Apertured slides are ar­
ranged on all the partitions. Several series of reticu. 
lated, independent rice-receptacles have rigid tubular 
heads by which they are suspended from all the parti­
tions save the lowest. Rigid tubular discharge ends are 
adjacent tn the slides. The receptacles are separated to 
dlow free circulation of heated air around them on all 
sides. Rice dried by this macbine is bardened and, there­
fore. admirably adapted to milling. 

PLANTER.-STEPHEN G. SPARROW, Eminence, Ky. 
The trip mechanism of this apparatns is operated from 
one of the ground. wheels. Ohecks are provided for the 
ground. wheels, so placed that checking may be accom­
plished both WaYS, dispensing with the check-rowing 
wire and the " automatic stake-setter." The wheel car­
rying the checks can be elevated and revolved to register 
with a row when necessary. and also to provide effective 
devices under tbe control of the driver to close the fur­
row and cover the seed, together with means for separ­
ating the seed at the time it is delivered to the furrow. 

Electrical A pparat u s. 
SOREW ELECTRIC OONTACT lJEVICE.- CHARLES 

CHEVALIER, St. Quentin (A isne), and EUGENE OADET, 
Peronne (Somme) , France. The invention relates to a 
new electric contact device based on the employment of 
a quick-threaded screw connected with the member or 
members to he used in effecting the desired end. The 
deVICe is more particularly applicable to military or 
other shooting-targets, the shots fir�d at which are 
automat.ically marked at a distance. 

METAL-DEPOSITING APPARATUS. - HERMANN 
R BOISSIER, Brooklyn, New York city. At first a com­
paratively light current is passed into the solution-tank, to 
prevent a burning-ont of the connections for the sus­
pended plates. During tbe action of the stronger cur­
rent snbsequently employed, agitators are 'moved up and 
down, which, by thoroughly stirring the liquid in the 
tank, breaks np the gases formed on the anode and cath­
ode. By thus destroying; the gases, the metal is qnickly 
deposited on the form. 

Mcchanical Devices. 
APPARATUS FOR DYEING i:lKEIN.-NoRBURY L. 

SMITH, Waterford, N . Y. 'rhis i nvention h� an impl'ove. 
ment in machines for dyeing yarn in skeins. The ma­
chine is of simple construction and has a means for auto­
matically moving the skein into and ont of the dye and 
for causing a rotary movement of the .kein while in the 
dye, thus uniformly dyeing all parts of tbe material. In 
order to secure this rotary m ovement the frame carrying 
the skeins is driven by ge.ring, the SPecial arrangement 
of which constitutes one of the novel features of the 
patent. 

MUSIC-LEAF TURNER.-RoBERT HAMMOND, Cald­
wel l,  N. Y. The mUSIc-leaf turner is provided with 
means whereby it can be applied without the aid of screw­
clamps or the like and witbout in the least marring the 
surface of the part to which such application is made. 
'rhe mechanism is operated by a touch of the finger. At 
each touch a sheet· carrying arm is released and a leaf of 
music turned. Any leaf can be turned back for the pur­
pose of repeating a passage, the reversing mechanism 
automatically causing the sheet-carrying arm to be 
locked in iuitial position unlil purposely released. 

DEN'r AL-P L U G G E R. - RoBERT BLUM, Corpus 
Christi, Tex. The invention provides an i mproved den­
tal tool of that class in wbich the mal let is operated by 
pnlsating or alternately expanding currents of air, as 
shown ill a previous patent secured by the same inven­
tor. The casing of the pl ugger contains a movable cyl­
inder having; connection with the dental tool. A piston­
like mallet works within the cylinuer so as to strike it 
and impart movement to the dental tool.  

FIRE-ESCAPE. - JAMES O. MILLER and DANIEL 
AGNEW, Rochester, Ind. 'rhe fire-escape has a casing in 
whicb a friction-drum is monnted. A liat guide-tube in 
the easing is adapted to lead the cable to and from the 
drum. Antifriction rollers are mounted at the upper end 
of the guide-tuhe directly adjacent to the drum to press 
the rope iuto true engagement with the drum . 

STAMP-VENDING· M A OHINE -JAMES MACKIRDY, 
Brooklyn, New York city. The method employed for 
delivering the stamp is to place the .tam ps after heing 
sorted, within a box or recept.acle, one upon the other. 
'rhe stamps are removed from the receptacle by means 
of a suction cylinder provided with a piston inserted 
within the receptacle un til it  touches the upper stamp of 
the pile. The piston is moved upwardly to create a 
partial vacuum. wh i ch will attach the upper stamp to 
the bottom of the cylinder, whereupon the cylindc- ;s 
rais2d and then swuug to one side, the stamp being freed 
by a slight downward movement of the piston. 

C ANDY-MACHINE.-THoMAS J. JENKINS, Indian. 
apolis. Ind. This invention relates to means for making, 
forming, spinning, twisting, and cntting stick-candy. 
The candy batch passes through two hoppers tn con­
verging feed-belts. The material is formed by a feeder 
and sizer and tben passes to shaping rollers between 
guide-plates, and from these rollers through a guide to 
twisting;-rollers. 

ACETYLENE-GAS MACHINE.-JOSEPH M. COGH­
LAN, Sayville, N. Y. The machine comprises a gasome­
ter and a generator-cylinder arranged side by side. The 
generator-cylinder pas�es into a water-veseel wi th which 
a segmental lever has connection . A larger segmental 
lever is connected with the first-named lever and with 

J titutifit Jmtritau. 
the gasometer-hell, s o  that th e  water-vessel I s  raised by 
a lowering of the bell. When the gasometer-hell rises 
by reason of the gas-pressure, the carbid is out of contact 
with the water ; but when the hell falls, more gas is 
generated. The action is entirely automatic. 

SHINGLE-SAWING MACHINE. - JOHN W. SEA­
VOLT, Lock M, Washington County, Md. A work­
carrying frame is mounted to swing toward and from the 
saw; and at one side of the saw a gage is mounted to 
swing. A shifting.lever has a bifurcated upper end Into 
whicb a pin on tbe frame passes. The lower end of the 
shifting-lever engages a cam-shaft provided with a 
ratchet-wbeel. A pawl is carried by the work-carrying 
frame to engage tbe ratchet-wheel. Tbe gage is auto. 
matically swung so that the sbingles are sawed from the 
block alternately In opposite directions. 

DRILLING-MACHIN E.-OLIVE R E. OAKES, Joplin. 
Mo. In a framework a driven shaft carrying a friction­
wheel is mounted, together with a bull-wheel. A hear­
ing.post is secured on the frame-work between the bull­
wheel and the friction-wheel. Spring. supported frlc­
tion.rollers are connected with the post. The rollers are 
actuated to drive the bull. wheel from the friction-wheel. 
It will be observed that no toothed wheels are nsed, so 
that danger of grinding off the teeth of operating-wheels 
by sudden stoppage Is avoided. 

Railway Appliance ... 
AUTOMA'rIC UNCOUPLING D E V I C E  FOR 

DRAW-HEADS.-JoHN T. LEE, Butler, N. J. This 
deVIce is so constrncted and arranged, that hefore the 
draw-bar is subjected to breaking or wrecking strain, 
the attachment will SO act that the threatened draw-bar 
will  be immediately uncoupled from its mating bar, the 
attachment serving also to prevent the draw-har's drop­
ping to the track, if it be dislodged. 

opposed faces of the rubher cnshlon and leather back­
Ing, so that there Is a practiClll lnterlock of the two, and 
all tendency of the cushion to .. creep " and become de­
tached Is resisted. 

PROPELLER-SHAFT BEARING.-JOHN T. SHEP­
ARD, Evansville, Ind. The propeller-shaft is combined 
with a surrounding tuhe and springs whereby it is made 
yielding and spring-seated against longitudinal strain. 
The con6truction is designed to prev�nt wear on the 
packing. 

COMBINATION-TOOL. - WILLIAM E. SEELYE, 
Brainerd, Minn. This new tool is more especially de­
signed for the use of hunters. explorers. and tim her­
cruisers. The tool combines a hunting-ax with a knife 
removable from tbe ax-handle, so that the knife and 
the ax can be separately used when desired. 

LIFE-PRESERVING FLOAT.-SOLOMON GERMAN, 
Furk, Baltimore County, Md. The fioat comprises an 
inflatable body portion with an opening for a man's 
waist. A rigid frame, constructed in bow and stern sec­
tions Is strapped to the body portion. In sockets in the 
frame, hangers are fitted, which are provided with pro­
pellers driven by hand-levers. The life-preserving 1I0at 
is collapsible, so as to be conveniently packed for trans­
portation . Wben desired, the 110at can be nsed in duck­
Ing or bunting. 

ORE·LEACHING APPARATU8.- JAMES A. FLEM­
ING, Phrenix, Arizona Territory. In leaching ores, the 
solutions ordinarily employed percolate dOWDwardly 
through the pulverized ores and carry the gold or other 
metal out of the ore In solution. The present invention 
provides improvements in the means for introducing and 
withdrawing the solution and for compressing the pulp 
hefore Ita discharge. 

ORE.LEACHI�G APPARATUS.-JAMES A. FLEM­
ING, Phrenix, Arizona Territory. This inv�Dtion seeks 
tn provide means for washing the finished pnlp after it 

Ve hicles and Their Accessories. passes from the leaching. tank. Broadly, the Invention 
WAGON-BODY AND END-GATE THEREFOR.- consists of a washing. tank through which the finished 

WILLIAM F. MARQUARDT, Dysart, Iowa. Mr. Marquardt's pulp, discharged from the leaching-tank, is passed he­
farm-wagon is designed for nauling grain, grass, seed, aud fore the final discharge of the pulp. The water in the 
the like, and Is provided with an improved means for pre- waslling-tank will become a mineralized solntion,  some 
venting escape and loss of such substance .between the of which will come trom above with the sifted pulp, and 
bed or bottom, and the sides and end-board . The all of which will be compressed from the pulp and 
wagon-body is provided witb a sectional end-gate and thereby saved, as descrihed in the foregoing patent. 
right-angular metal guard-strips secured Interiorly-at the SUltGICAL APPLIANCE.-CHARLES A. MOBERG 
junction of sides and ends with the bottoO). The por- and JAMES E. BRADY, Portiand. Me. The appliance 
tion attached tn the hinged end-gate sections are in two compris"i! two oppositely-arranged and inwardly-curved 
parts or sections, one having a horizontal fiange of rods. Devices connect the ends oi the rod., which de­
rhomboidal shape and the other llange being an obtuse- vices are composed of two parts hinged together and 
angled qnadrilateral. adapted to lock In extended position. A fabric is se-

LOCK FOR VEHICLE-WHEELS.-GEORGE BEOKER, cured at its side edges to the rods, the fabric being made 
Manhatlan, New York city. The simple mechanism de- of snch form that it is stretched when the devices are 
vised by the inventor can he attached to any vehicle. extended. 
The mecbanism is provided with locking-bars which can HOP-DRIER. - ADOLF WOLF, Silverton, Ore. By 
be made simultaneously · to enter the spaces bet,Yeen means of this apparatus green hops can be more quickly 
spokes in corresponding wheels, thus serving to check a dried tban has been hitherto possible. 'l'he hops are 
runaway team, to lock the wheels in descending steep preserved entire and retain their llavor and appearance. 
hill., or to lock the wheels when the vehicle is to be left The drier saves time, labor, fuel, and expense and pre­
standing. The locking mechanism is normally held ont serves the lupnlin. At no time are the bops broken; nor 
of engagement with the wheels. need the hops he turned over. as in the ordinary process 

DRIVING AND SPEED-CHANGING MECHAN- of drying. 
ISM FOR MOTOR-VEHICLES. - LOUIS RENAULT, BOTTLE.-JEAN B. TAUVERON, Bath Beach, Brook­
Paris, France. For each change of speed the inventor Iyn. New York city. The valve of this non-refillable 
interposes two gear-wheels entering into engagement bottle consists of two balls, one hollow, constituting a 
tangentially and nut laterally. Tbe mechanism is de- fioat-valve, and the second, solid, constituting a weight 
signed in such a manner that, in changing from one to seat the 110at. An attempt to fill the inverted bottle 
speed to another the i\"ear-wheels of the speed previously by means of a vacuum pump will therefore cause the 
employ�d are rendered inoperative and no longer rotate, 110at to rise and close the neck. A novel mouthpiece is 
thereby obviating friction. Backward travel. is oblained provided which is of such construction that a wire can­
by interposing in the mechan'.m corresponding with tbe not he employed to unseat the valve. 
lowest speed, an intermediate bevel-pinion. The speed P1i:RPETUAL LEDGER. _ CHARLES V. HENKEL, changing mecbanism is controlled by friction-gear- Manhattan, New York city. In this ledger two cIampinI/: 
ing operated by meaus of a pedal, which also serves sections are arranged to move toward and from each ot.ber 
to actuate the brake. Change of speed is effected by and are provided with pins for holding the pages forming 
means of a siugle hand-lever ; backward motion is pro- tbe ledger, which pins are made in sections sliding on 
duced by means of a second pedal. Upou the fiy-wheel one another as tbe clamping sections move. Ledger­
of the friction'gearing is provided an engaging device leaves are employed which are freely interchangeable, so 
without teeth, which is driven by wedging balls within that a single bInder can he used indefinitely by removIng 
a groove. The engaging device is operated by means of the leaves when they are full of accounts. 
a cbain and serveR to start the motor, the omission of 
teeth resulting in a diminution of friction and noise. GUN-BARREL. - WILLIAM S. EVANS, Leechburg, 

BRAKE. _ HUGH MAGEE, Meadville, Miss. This Penn. The bore of the barrel is provided with turns 
successively increasing in sharpness from the breech to 

brake is .0 constructed that it is ont of engagement with tne muzzle. Tbis increase in the sharpness of the 
the wheels when the vehicle is heing drawn ahead, but is 

. pitch, it is claimed, serves greatly to increase the ",volu­
immediately placed in position to check the motion of tion of the projectile in its passage from the breech to 
the vehicle the moment the animal or. animals are caused the muzzle. The rifting-cuts thronghout the bore are 
to move back or are quickly checked. The action of the parallel. As tbe barrel has a choke-bore, the rilling is 
brake is automatic to the extent that it is under tbe con- shallow at the breech. but deeper at the muzzle, thus af­
trol of the draft-animals. fording a greater hold upon the bnllet where the rillmg is 

Mhlcellane o ll s  Inventions. 
HORSE-BLAN1l.ET.-OHRISTOPHER H. CARLI, Still­

water, Min n. Mr. Carli has devised a m�ans for fasten­
iog a blanket in place, 80 tbat it  wlll he prevented from 
being blown off or slipping down around the feet of the 
animal. The forward end of the blanket has overlap­
ping; fiaps. Fastening-Siraps are connected at one end 
witb a surcingle and are adapted to pass over the lIap •. 
Snap-hooks and rings fasten the ends of the straps. 

RAILRO AD-'l'ICE:ET. - GEORG.E W. CRAIG .. Provo 

Oity, Utah. This ticket is available for passage between 
any two of :l nnmber of stations, and enables the ticket­
agent to make the t.icket read via any one of the several 
lines which l ead to the final destination. Henee one 
form of ticket will suffice where hitherto many forms 
have beer. required, thus effecting a considerable saving 
and affording greater convenience. 

CURTA IN-FIXTU RE. - CHARLEY B. TITUS and 
MONTFORD O. McMAINS, Little River. Kano. The in­
vention is an improvement in curtain-fixtures, and par� 
ticularly in fixtures which can he attsched to the win­

dow-sash so that they will raise and lower with the sash. 
A bracket is employed baving an inclined or strut-brace 
and a top plate bracing the upper end of the strut-brace 
and provided with a curtain-supporting section having a 
plate sliding along the strnt-brace and arranged at itB 
edges to embrace it. 

HOOF-PAD. - MIOHAEL HALLANAN, Manhattan, 
New York city. With the view of further improving 
the 'popular boof-pads Introduced by tbis inventor, his 
latest patent shows a new feature for gi ving additional 
strength and wearing qualities. The improvement con­
sists in corrugatIOns or other suitable formations on the 

given the sharpest turns. 
CARBURETING-LAMP.-JOSEPH C. PEDEN, New 

Albany, Ind. A vapor-pipe has communication with 
the burner. Above the burner a heating. tube is ar­
ranged, supported on the burner-ehimney. An air­
drum, receiving heat from the heating·tnbe. has commu­
nication with tbe vapor-pipe. A spreader, supplied with 
gasolene, extends down in the vapor-pipe. The feed of 
gasolene is automatically controlled, so that after once 
igniting tbe gas in the burner no further attentron need 

be paid to the lamp. 
BRICK-KILN. - EDG AR ABER, Jacksonvi lle, Tex. 

The kiln proper requires no lIues or channels beyond 
certain throats and archllt'. All the other channels for 
dIstributing the heat are formed by the green bricks 
tbemselves. The heat is uniformly distribnted through­

out the entire body to be burned, and as a result the 
operation is quickly and effectively conducted. Linings 
protect the kiln-walls from the effects of injurious beat. 
The ·path of the heated gases can be changed, so tbat 
they will first thoronghly dry the green bricks and then 
burn tbem. The entire con�tructJOn is strong, simple, 
inexpensive, and efficient. 

De8i![D8. 
PLATE FOR FOOD-BOILERS. -NELLIE J .  KELLY, 

Victor. N. C. The plate is to be placed in the bottom of 
a pot for preventing food, except cereals and starch, 
from scorching when being boiled. 

NOTE.-Copi"i! of any of these patents can he fur­
nished by Mnnn lit; Co. for ten cent. each. Please state 
the name of the patentee, title of th� im-ention, and date 
of this paper. 
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some answers reqUIre not a httle research, and, 
tbough we endeavor to reply to all eIther by letter 
or in this department, each mnst take his turn. 

Buyers wishing to purcbase allY article not advertised 
in our columns will be furnisbed with addreBses of 
houses manufacturing or carrying the same. 

Special W ritten Inforn.ation on matters of 
per80nal rather than general interest cannot he 
expect€d without remuneration. 

Seie ntific A meriea n SU Pl'lements referred 
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(7990) R. W. C. w rit.es : Bei n g  a con­
stant reader of your paper, I take the liberty to ask a few 
questions, hoping that yon can give me some information 
'on the following subjects : A method to remove ani­
mal, vegetable or mineral oil from iron, both cast and 
malleable. A lso a pickle to remove scale from cast and 
wrought iron to prepare for electro-plating. The iron 
that I am using is a thin sheet iron beut in a V shape 
and is heavily oiled, and also has a scale that I have 
fou nd hard to remove. I would like tn get a pickle that 
will bring it out a clean and brighter surface without 
having to scratch-brush it. A. Sheet iron thnt is to be 
electro-plated should be cleaned free from scale and 
scoured in the sheet hefore working. To remove the 
scale use a bath of muriatic acid 2 parts to 3 parts water 
into wbich dip the work long enough to loosen the scale; 
then wash with hot water and sCOllr wIth brush and 
sand. For line stamp work, polishing in the sheet is found 
the most economical method of producing bright sur­
faces for the electro-plating process. For removing oil 
and grease, boil the work in strong soda lye, wash in hot 
water and dip in hot lime water to prevent rusting. 
Treat cast jroll work in the same manner. 
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all foreign countries may be had on application. and per­
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prices, which are low, in accord ance w ith the times and 
our extensive facilities for conducting the business. 
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" Sf " Foot and ar Power �!ilirs Screw Cutting 

� AU���tiC Lafhes 
FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENECA FALLS �\F(l. CO. 

69S Water Street, 
&'neca falls, N. Y., U. S. A. 

AMERICAN P ATENT::l. - AN INTER-
esttng and valuable tabt� �howing the number of patents 
granted tor the various subject� UPOD whicb petitions 
have been fiJed from the be�inDinQ clown to December 
31� 1894. C('Dtained in SCIENTU'IC AlUERJCAN !::lu P­
PLEMENT, No. 1 002. Prico 10 cents. '1'0 be bad at 
tbiA office and frow all newsdealers. 

II.T Pr,ce List on application to 
W ALWORT H M A N U FACT U R I NG CO. , 

1 28 TO 1 36 FEDERAL STREET, BOSTON, MASS. 

Awa,.ded 
UGRA ND PRIX'" 

{16 West 23d St. 166 Broadway. 504 Fulton St. 169 Tremont St. 
.924 Chestnut St. 74 State st. 

� SAVE ONE-HALF YOUR FUEL I,t:�!i We Tell You How. 
Rochester Radiator Co. 26 furnace St. Rochester,N.Y. 

C U Y E R ' S  PAT E N T  

DE SULPHURIZING FURNACE. 
Latest, Cbeapest and Best. 
�I.'akes tbe place of Heap 

or Sta1l Roasting. 
Saves time and money. 
Write for partIculars. 

Casilla 514, IJIMA. PERU, S. A .  

WO R KS L I K E  A C H A R M .  
Perfect satisfaction i s  experi­

enced using our No. 5, 6 or 9 

�1�t�;��Yi�J:'I�·::.
d

�r�D':c
n
o� 

ratchet power. Gears boused 
from dust. Chasers set by Jlrad­
uatioD to allY size, can be re­
leased from thrend1llg wbiJe in 
motion, opened to permit pi pe 
lJeing cut, and instantly ciosed. or Send jor Pree Cataloglle to 
The llIerrell llrauufactur­
iug Co., 1)01 Cu�·tiss Street, Toledo, 

New Microscope fo r Nature Study �. and for use in t.he Exnlliination of Ol'CS, 
llIetals. Wools, Fibre. etc. 

Queen Acm e No . 6 tfg. Jb���l!� a
it�� 

iug power of about 100 diameters, 1 sel{ of 
12 prepared slic!es of insect pal'!.s and other 
intt!restjn� specimens, all in case, $16.00 lIT Ask yOltr nearest Optician j01' it. 

Q U E E N  & C O . , I N C. 

.. o::5IlIiI.DOPtiC&1 and SCientific Instrument Works. 
W'I'itejOf" Circular. 

101 01)�b�rM,"H�·.', ��!!
a
yo�&:: 

S E N T O N  T R I A L. 
Prepaid to any add,·ess. 

Coggesball Patent Steam Tube Cleaner. 
T H E  C L E A N E R  T H A T  C L E A N S  C L E A N  

NO �i
l��ure, �f:ae;s 1���q

���k{�·end. :o�:'j��t�i
s
:: 

The Coggesha l l Mfg. Co., 1 2 3  Liberty St . ,  New York.  

Want Smno Tool Information ? 
All kinds of Macbinists' and Carpen. 

ters' 'l'oois-riall t up to the minute­
are co::.-rectly described, explained and 
iilustrated in the new and revised 
epition of 

MONTGOMERY & CO . 'S  
TOOL CATALOGUE. 

A veritable '1'001 Encyclopedia. fully 
indexed. Full of solid and useful In­
formation from cover to cover. A 

kinds. �'ree by rii�iffb�t:l'; ���r:.tion about Tools of all 

M O NTGOMERY & CO. ,  1 0 5  Fulton St., New York City. 

SPEGIAL OFFER ! 
American S 1 0 Typewriter ! 

ea�b
e
t;;� fl\Vtt�h8�[t

S
�dP:t:re�.

a
l���r:l\�7d

t
�
t
�p�:l��?� 

fgw������d
t
�;p������

a
��11�:'i�

'
:L����

h
o
e
n °u

n��SS;:l���t� 
tractive terms. Write promptly for catalogue ahd /!1am­
pIe work, and see if our offer does l10t interest you. 
American Typewriter Com pany, 2 6 7  B'way, New York.  

Water Emery 
Tool Crinder 
PI��� ��q�rr�SSio 

n
�u V�I;�t wNg 

water. Always reR(l y ?or use. Rim­
pleat In construction, 11:0st efficlent 
in operation. lIT Sena for catalcQue anUI priCes. 

W. F. & INO.  BARNES CO.  
1 999 Ruby S t . ,  Rockford, I I I .  

J ,ieutifi, �tUe.ti,au. 3 1 .7 
Box. D. J. CampbelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,115 
Box lid bolder, C. Oable ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.035 
Box or receptacle. R. Hoffman .. . . . • . . . . . . . . . . . . . . .  661,050 
Brace. See Universal brace, 
Bracket. See Flasbli�bt bracket. Lamp bracket. 
Brake. See Air brake. Back pedaling brake. 
Bri�:�. ta��':;le.�'���������f.� .b����: . . . . . . . . . . . . . .  661.11S 
Bridle blind. F. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  titil,375 
Briquets, machine for forming pulverized rna-

terial lnto. '1'. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . .  6(;1.238 
Brush, M. RosenthaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.358 
Brusb and soap holder. combined, R. L. Hardy . .  001,176 
Brusb bolders. adjusting, H. G. Reist . . . . . . . . . . . . . . WI.2".18 
Brush, hydraulic. E. A. Rix . . . . . . . . . . . . . . . . . . . . . . . . . 001,277 
Burg-Iar alarm switchboard, electric. S. H. Rick-

ard ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.229 
Butter plate, M. O'Meara . . . . . . . . . • • • • • • • . . .  ' . . . .  , . . .  661,071 
Butter press. J. D. Iteitr .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.:156 
Button.· E. Gebbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001,3;;7 
ButLOn settinJ;t mucbine, G. W. Gwinn . . . . . . . . . . . . .  661,iHO 
Bntton setting machine, Gwinn & Smith . . . . . . . . . 661,301J 
Buttons, dies for making upholsterers', C. S. 

Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G61.2iro 
Cab. bansom. H. C. Sears . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,279 
Calculating' apparatus. Wilkinson & Gibson . . . . . . .  BUl,OtJ6 
Calculat.in!! machIne. D. E. Felt . . . . . . . . . . . . . . . . . . . .  001.1�1 
Call or sig'ual box. electric, Glenn & Sullivan, . . . . . 661.173 
Camera. kineto�mpbic, W. V. Esmond . . . . . . . . . . . . 001,119 
Camera, roll bOldlllg. G. Eastman . . . . . . . . . . . . . . . . . .  00l,4W 
Can. See Oil can. Safety can. 
Can opening key. J. Zimmerman .. . . . . . . . . . . . . . . . . . .  661.253 
Candlestick. electriC. L. F. LewiS . . . . . . . . . . . . . . . . . . .  661.456 
Cnr brake. automatic, H. S. Lawson . . . . . . . . . . . . . . . .  661,345 
Car brakes. automatic regulator for atmospheriC, 

J. Georgotr. . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,262 
Car couplinl<. llcConway & Kelso . . . . . . . . . . . . . . . . . . .  661.15.1 
Car, railway, J. A. Kratz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.402 
Cur step. railway. J. A. Kratz . . . . . . . . . . . . . . . . . . . . . . .  661.45H 
Car turn table. street. O. J .  H.ieske . . . . . . . . . . . . . . . . . 661.U77 
Carbon pencil or �Iectrode for electrlc IIgbts, J. 

�anders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.107 
Carriage, child's reclinin�. C. B. Jones . . . . . . . . . . . . .  661.3�4: 
Carri"a"e door lock, H. I!:. Hirst . . . . . . . . . . . . . . . . . . . . .  661,342 
Case. See Show case. 
Casting hollow cyHnders, apparatus for. C. 

Grasser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G61.14:J 
Cellulose. wasbing spooled tbreads or strips of, 
cen���:"c�

r
ii..

&
B�;\�f�kie: : : : : . : : : : : : : : :  : : : : : : : : : : : : : :  ZlUM 

Cbair, G. M. Smith .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiHl.280 
Chair. Smitb & Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.084 
ChUCk, E. A. Noll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.:l82 
Churn. 'l'umer & Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fitil,(1.12 
Ohurn dasber. E. G. 'I'bomas . . . . . . . . . . . . . . . . . . . . . . . . fitil.109 
Circuit breaker. uutomutic magnetic. W. M. Scott titi1. 1�15 
Clamp. W. H. Ril<jZle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.I:�l 
Clod crusher. Rennett & Moore . . . . . . . . . . . . . . . . . . . . .  6t)],028 
(,Ioset seat and lid, H. 'r. Bush .. . . . . . . . . . . . . . . . . . . . . 661,4:41 
Cloth. treatilllZ'. A. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . titii,261 
Clutcb, electromechanical. R. E. Cryder . . . . . . . . . . . ti61.:W; 
Clutch, friction, F. L. Dyer . . . . . . . . . . . . . . . . . . . . . . . . .  (ita.lIi 
Clntcb mecbanism. R. I!:. OIds. . . . . . . . . . . . . . . . . . . . .  t;(;I.070 
Coal screell, H. B. Sackett . . . . . . . . . . . . . . . . . . . . . . . . . .  WI.OSO 
Cock for mixing water and steam. slide, J. "Veh· 

inger .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(H.200 
Coins and delivering chanJZe. apparatus for indi­

cating, assorting and counting, Hibberd & 
Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fii1 .4it 

Coloring il lustra.t ions, machine for. P. Orsoni . . .  lili4.()72 
CommutntOl' collector. Reist & Aiken . . . . . . . . . . . . . Gti1.2'27 
Compartment box. J. R. Cole... . . . . . . . . . . . .  . . . . . . .  6';],038 
Com pressing' mat.erial into form. machine for, S. 

S. Chisbolm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tifol.Z,16 
Conveyer. S . . r. Sydney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00I,W7 
Cooler. See Bot t Ie cooler. 
Coohng apparatus, Schwerdteger & Kayser . . . . . . .  661.110 
Cop tube. W. J. McCausland . . . . . . . . . . . . . . . . . . . . . . . .  001.151 
Cop tube mnkl llg machine. W. J. McCausland . . . . 6(11.152 
Cnpying' machine, C. F. Muller . . . . . . . . . . . . . . . . . . . . . .  6f;] .I05 
Corset fAstener. A. Shedlock . . . . . . . . . . . . . . . . . . . . .  flfiL082 
Cotton pickel'. automatiC, J. A. Peer . . . . . . . . . . . . . . .  fifil.AA.'1 
Cotton press. C. E. Mallett . . . . . . . . . . . . . . . . . . 661.349. f;6J .:l50 
Cotton waste. trentllllZ'. H.. R. Boyd . . . . . . . . . . . . . . . . .  661,166 
Con piing. 'See Car coupling. Pole or tbill coup- -� 

lin/;{ . ...smokestack coupling. Thill coupling. . 
Cover for pots or kett.les. A. Olson . . . . . . . . . . . . . . . . . .  6(;).100 
Cream separator, H. G. Carter . . . . . . . . . . . . . . . . . . . . . .  &H,2Oi 
Crusher. See Clod crusber. I 
Cultivating implement, land. T. C. Darby et a!. . . . 661.8(f/ 
Cultivator nnd plnnter. E. G. Graves . . . . . . . . . . . . . . . Rti1.047 
Current motor, alternat,ing, Aldrich & Borger . . . .  G61.4H4 
Curtain flxture. G. H. DavIs . . . . . . . . . . . . . . . . . . . . . . . .  f>61.04;; 
Cushion making npparatus, Bernhar-dt & Luelf . .  661.R02 
Cut out or fuse. tbermal, O. Feuerlelll . . . . . . . . . . . . .  661.241 
Cutter guard dotfer. H. E. irwin . . . . . . . . . . . . . . . . . .  661.05.'1 
Oecantation apparatus. J. A. Maignen . . . . . . . . . . . .  661.3lti 
Dental polishing and finishing tool, C. C. Bach-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  661,282 
Despatch systems. draining mechanism for tubu-

lar. W. A. H. BOl<ardus . . . . . . . . . . . . . . . . . . . . . . . . . .  OOI.:lI\.� 
Destructor furnace. J. Wilkie . . . . . . . . . . . . . . . . . . . . .  661.41)8 
Displa.y counter or cabinet, adjustable com part- : 

ment, H. G. Rotb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661 ,�2:; 
DitcbinjZ machine. D. F. Kain . . . . . . . . . . . . . . . . . . . . . .  fj/i).40S 
Doll, rail". M. L. Melld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.18.'> 
Door banger, sliding. H. Wesnidge .. . . . . . . . . . . . . . . .  fiti4.2ll!' 
Door lock. C. E. & J. Arner . . . . . . . . . . . . . . . . . . . . . . . . . .  1l1a.20a 
Door. railway �r8ill. J. Kolb . . . . . . . . . . . . . . . . . . . . . . . .  661,li!l 
Door .top. J. R. �·oley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>6I.441l 
Doubler, silk. J. Dutry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.2il!l 
Douche pan. D. llo1!un . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.402 
Draft book. F. F. Norden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661 Of:!l 
Dred"er, subaqueous. W. W. Priestley . . . . . . . . . . . .  fitil,l�l 
Drinking troullh for bogs or cattle. J. W. Grone- .- ' wold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.](12 
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Dye and making same. black, R. Bohn . . . . . . . . . . . . .  6Ii1A;� 
J)yein� apparatus. J. Hussong . . . . . . . . . . . . . . . . . . . . .  fi61.H4iJ 
tt";arring fastener. l. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . .  f\fih2jl 
Eject.or. W. D. I.abadie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r'H,·ISll 
Electric cable. W. M. lInbirshaw . . . . . . . . . . . . . . . . . . . 6tH.2 .... 
��lectric machine. dynamo. C. C. Chesney . . . . . . . . . tlfilHUIti 
Electric machine. dynamo. J. F. Kelly . . . . . . . . . . . . .  flfil;l:?!r,? 
Electrical switCh, N. Bassett . . . . . . . . . . . . . . . . . . . . . . . 'itil; .. Hi5 
Electrolysis, protecting undel'lZ'round metallic �:::.:. ... 

structures from effects of. J�. 1.  Blake . . . . . . . . .  f16·I ..tH.; 
Elevator. R. ArdelL . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mH):i6 
� :���j�il���\

t
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E� 'E'rtsma'tl : : : : : : : : : : : : :  ti(�Vt�� 
Enameled sheets of fibrous material, muking, R. '-l"  

B. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,26.3 
Eng-ine. See Explosion ellgine. GIIS engine. � 

Rotary engine. Toy engine. Turbine engine. 
Vapor engine. 

Engine, L. E. Kottmeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . f'iH.I04 
��:1�: ���

i
�d

d
��g�l����: �·a�·J.j

i
��I

l
J��;JI·bert·. ·.·.· .

.
.
.
. �\'.(;�\ 

Enrtines. muffier and purifier for gusoJene, G. JJ. � .  
ReeTlstiernll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6Hl.271i 
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Envelop, �'. M. Merridew . . . . . . . . . . . . . . . . . . . . . . . . . . . ))t.1.0H4 
�xhtbitillg apparatus, cOin freed photolZ'rapb, C. 

Wray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f:lll.2!1!l 
Explosion engine, A. & �. Boulier . . . . . . . . . . . . . . . . . .  titil.4:� 
fabric treat111g appllratus, A. Garlllnd . . . . . . . . . . . .  'ilil .2&.) 
�"asteners. mechanism for assembling, forming. 

and settillg garment. J. V. Washburne . . . . . . . .  Glil.2!"I7 
Feed water henter. D. B. Cumming' . . . . . . . . . . . . . . . . .  tifil,042 
Fence tigbtener. Wire, G. H. Cullen . . . . . . . . . . . . . . . .  HHI.Oll 
Filter, A. R. Grever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6HU :ln 
Filter, W. Jundus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  fifol,:l7:l 
Filtering- apparatus, water. Olsen & Whitmore . . . 661.189 
Filtering material and makinlZ' same, M. JolJes et 

0.1 . • • • . . . • • . . • . . . . . • . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . • . . fifil.o.1fi 
Fire esc9.pe. C. Geis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001 .141 
Fire extitlg'uisher. G. W. Coon . . . . . . . . . . . . . . . . . . . . 661 .-142 
F'ire extinl!uisher, T. }1". Handly.. . . . . . . . . . . . . . .  , (ifi1.215 
}i'ire exting!lisbing appliance, J. 'l'ombeur . . . . . . . . .  661.4;ro 
Fittinl!. J. R. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  titil.ai;2 
Fla"staff holder. W. Hart .. . . . . . . . . . . . . . . . . . . . . . . . .  t;()I .048 
�'Iasbligbt bracket. fold in". O. C. Botz.. . . . . . . . . . .  661.:l6� 
�·Iower pot, two· part. H. Lonltz . . . . . . . . . . . . . . . . . . . 661.411 
��Iue scraper. W. B. Stout .. . . . . . . . . . . . . . . . . . . . . . . . .  6fil.088 
�'luid pressure brake. M. W. HIbbard . . . . . . . . . . . . . .  001.311 
(tlushinlZ' and discharging apparatua for sanitary 

or other purposes. automatic, M. Gautier . . . . . 661,171 
Foldinl/ stand or stool, R. P. Clark . . . . . . . . . . . . . . . . .  661,036 
Furnace. See Boiler furnace. nestructor fur-

nace. Smoke consuming furnace. 
Gag'e. See Saw jluge. 
Gnrment stretcher. A. Pieper . . . . . . . . . . . . . . . . . . . . . .  661.274 Garmeut supporter. B. H. Frank . . . . . . . . . . . . . . . . . .  661.04,6 
Gns engine. explosive. T. M. & F. JJ. Anttsell . . . . .  Ml.:iOO 
Gas lZenerator, acetylene. H. E. Brunner . . . . . . . . . .  661.2&i 
Gas generator. acetylene. L. D. Hailsbu.ck .. 661,320. 661.321 
Gas generator. acetyJene. G. L. Wilson . . . . . . . . . .  661.3.'):{ 
Gus producer. E. J. Dutr .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6(;1.445 
Gase�. storing expJosive, E. Fouche . . . . . . . . . . . . . . . .  001.401 
GearinI'. �'. S. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.157 Generator. See Gas jlenerator. 
Glnss letter. hollow. ;\1. Pe.chmann . . . . . . . . . . . . . . . 001.421 
Gluin" press. Eaton & Boland . . . . . . . . . . . . . . . . . . . . . .  001,;;00 
Golf practice apparatus. J. McHardy . . . . . . . . . . . . . .  &i1.381 
Governing prime movers. R. D. Mershon . . . . . . . . . .  66.1.222 
Grader, road, S. D. Reynolds . . . . . . . . . . . . . . . . . . . . . . . .  titi1.2!l4 
Grapple. J. G. Brownfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.0aa 
Grinder, J. McPhail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.348 
Grinder. A. L. Reiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl61.1:l2 
Guard Dnller and DlIller bar, F. R. Johnson . . . . . . . .  661.216 
Gun sll/ht. S. A. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.0:11 
Handles. machine for making shovel. A. R. Feis· 

tel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,400 

(Continued on page 8181 

Don't let tour " angry passions rise " because the hair mat,. 
t��S
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and mattresses bave moved wltb It. We sell on 30 Nights' 
Free Trial, and only ask the small privilege of mailing 
you FREE our handsome, Illust rated, 72·page book " Tbe 
'.rest of 'l'ime " tel1lng about 

The Ostermoor Patent $15 
Elastic· Felt Mattress I 

Express 
Charges 
Prepaid 
Anywhere 

Sleep on it 30 Nights. 
and If It Is not even all yon 
�:�:v':i'ft1tobe �h�

o
e�g.3�� 

cleanliness, durability and 
��::�r;e�

f
r:�le�o�a��n

m
::t 

your money back by return 
maU-" no questions asked." Thf;!re will be no I unpleasantness about it at all. 

Take Care ! Don't be Deceived ! 

OSTERMOOR & CO., 130 Elizabeth St., New York. 
We have cushioned 25,(XX) Ch'llA'ches. Send 101' OUr1' book " Ch1.lh'ch C'llshions." 

"NEW YANKEE" 
D R I LL G R I N D E R .  

A M ECHANICAL TR I U M P H .  
50% of time saved. No calipers, gauges 
or measuring instruments. Any clear­
ance obtained instunLly. Simplflst ma­
chine ever invellted. 

Send [or catalogue of 10 styles. 
WIJ"illARTU .� liORMAN CO .• 

153 Canal St., Grand nn pld�, .M leh., U.S.A. 

ZEPHYR MAGNESIA 
PLAST I C  COVER I N G .  

Unequaled as H non-conductor of beat tOI' use on all 
steam and fire beated surfnces. 

Guaranteed to covel' 40 sqnal'e feet, fiat surface, 1 inch 
thick, and weighs only 60 pounds pel' baj:t. 

Magnesia Asbestos Mou lded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 
Asbestos Cement, and a complete line of insulat­

ing materials of al1 kinds. For prices address 
THE CORIi. FLOOR AND TII;E CO., 139 Congress Street. Boston, ill ass. 

M AXI M U M  POW E R- M I N I M U M  COST. 
If you use a pum p for I 

��
e
t
'
i. �r�·u��i�lSb:;��e��s 

mash, tanner's hquor, 
cottonseed oil or fluids, 
bot or cold. thick or tbin 
you want to get tbe 

TABER ROTARY P U M P  
which doe� the most worlc at. 
the least expense. Simply 
constructed. Cun be ru n at 
u.uy desired speed. Perfect· 

�kifl�d
a
�6

e
�k:��1.p

a
D�r:�t� �i!':;��r��tlb6�w�g�Zed�,.�� 

TABER P U M P  CO. ,  32 We l ls St., Buffalo, N . Y . ,  U . S . A  

The " Wolverine " Three 
Cylinder Gasoline Ma­
rine Engi ne. 
The only reversing a n d  self­
sl�rtilll! gasoline ellgillc 011 
the 1Il1lrket. Lig-htest engine 
for Ihe power huilt. Pmclj· 
cally no vibration. Absolute· 
I y !!-a.fe. Siugle, double :\1)(1 
triple m�rille and stationary 
motors from Ij{ to 30 1-1. P. 
WOLVERINE 

MOTOR WORKS, 
G rand Rapids, M ich .  

TH� �Hls KEROSENE 
and GAS Engine 

bUIIIS Ii. E R 0 S E N  E cbeaper 
and safer than IZRsoline. Auto­

matic. Simple, l'eliable No 
electriC battery or f1ame used 
Perfect regulati01.I.llelted 01' 
1��·e�\!Tct�?��i

l
:gtfl�g?�h��� 

illC" storHge battenes and 
all po,"-el" lHu'.)OSes. t:.tr Send fol' Cat:dogtle. 

A. lI l ETZ, 
128-138 MO'IT ST., NEW YORK. 

l\Iarkt & Co.,London,Hambnrg,Paris 

HI GHEST EFFICIENCY 
attained in the 

STOVER 
GASOLINE  

ENG INE  
'1'be best Is always cheap· 

est. Write j01' prices. 
STOVER E N G I N E  WOR KS, F R E EPORT, I LL. 

Acetylene Gas Burners. 
Schwarz Perfect ion Lava Burner.  

:flFn�e
s�

t �;;.�red�i�na:lpfe��
t�1et!�a�"1�� 

faultless and "1.!try one tested and gua"-
I anteed. lIT Send for Price LA,t. 

NO Blowing. Sole Agents for 
�:��'gl�atlOn. tbe U. S. and 

Perfect Alil<nment. Canaaa. 
lll. Ii.IRCHBERGER & CO. 

SOLD EVERYWHERE. 
Williams' Shaving Stick, 25e. 
Genuine Yankee Shaving Soap, tOc. 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, SOc. 
Williams' Shaving Soap (Barbers'), 6 

Round Cakel, 1 Ib., 40c:. Exquisite abo for toilet. 
Trial cake for 2c. stamp. 

The only firm iSI;�f ViN� &:;!ng a q>tcially 0/ 
THE J. B. WILLIAMS CO., (lIaslonbury, CI. 

LONDON PARIS DRESDEN SYDNEY 

GERE GASOLINE ENGI N E S  -.o""=T""'T'--t:J\'lr"fl SIMPLEST BOAT ENGINES MADE 
"I I CABIN oN·OPEN B OATS - @lNGI Nf CASTINGS. BOAT ,.AAMt:6 "5 __ Gto.H.GERE Y"'"IA"uNcHWk,. 

NfW CAT. FOR 4 STAMPS GRAND RAPIOS,MIC NIGAN. 

GRAND RAPIDS GAS [NGINE & YACHT CD GAAND AA.,DS "" C" 

NOW R EADY. 

A N  AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
QPERATBJ) .B Y  

Steam. Hydro-Carbon. Electric and Pneumatic 
Motors. 

By GARDNER D. H I SCOX, M .  E .  

Author of' " GIU�, GU!iiolene "lid 011 Yllpor Engine!," 

and " Meehuulcn.1 �'o,'ement!ii, Del'lccs 

und A ,)pIlUIICC8." 

P RICE $ 3 . 0 0  POSTPA ID. 

ThiS work is written on a broad basis. and comprises 
in its scope a full iIIustl'ated description witb details of 
the pl'ogress and manufacturing advance of OIle of tbe 
most important innovations of the times, contributing 
to the pleasure alld business conve:r.ience of mankind. liO Warren Street, New YOl·k. 'fhe ruake-upand management of Automobile Vehicles 
of all kinds is Hbernlly treated, and in a way that wi)) be [ appreciated by those who are reacbing out for a better C R E A T  POW E R-S M A L L  COST. 
knowledge of the new era in locomot.tnn. 

? �'be book Is up to date at·d very fully Illustrated wltb 
various types of Horseless rarriages, Automobiles and 
Motor Cycles, witb details of tbe same. 

Large Bvo. About 400 )lages. Very Fully 
Illustrated. or Sena jor circular oj contents. 

MUNN & CO.  36 1 Broadway, New York 
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What The International Cor­
respondence Schools , Scranton , 
Pa . ,  are doing : 

First 

Teaching mechanics the 

theory of their work. 

Second 

Helping misplaced people 

to change their work. 

Thi rd 

Enabling young people to 

support themselves while 

learning professions. 

250.000 students and gradua.tes In 
lUechanlcal, Electrical, Steam, 

Civil anll I'llnlng Engineering! 

Architecture, Plurrabtng; Heating; 

ReCrigeratlon! Pattern DraCUng! 

Dra>Nlng and De8ignlng! CheDl­

lotry; Telegraphy; Telephony! 

Stenography! B o o k - k e e p i n g !  

Engli8h Branche8! Method8 oC 

Teaching. When writing state sub· 
Ject In which illterested. 

INTERNATIONAL CORRESPONDENCE SCHOOLS. 
E.tabll,6ed 18Dl. Capital '1,600,000. 

Box 942. Scranton .  Pa. 

ExpenmentaI Science 
By GEORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 
914 Pages, 820 Illustrations. 

Price $ 4.00 in cloth; $ 5 . 0 0  in half morocco. postpaid 

TH IS is a book full of 
interest and value tor 
T�achers, S t udent s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his splendid 
wOl'k �ives young and 
old something worthy 
of thougbt. It has in­
fl uenced thousands of 
men in the choice of a 
C .. reer. It will give any­
one, young or old, in­
form3.tion t.hat will en­
able him to compre­
hend the great im· 
provements of the day. 
It furnishes sugges­
tions for hours of In· 
structlve recreation. 

Send for large I1lnstrated Ch'cular 
and complete Table of Contents. 

M U N N  & CO. , PUBLISHERS, 
Office o f  the SCIENTIFIC AMERICAN. 

361 BROADWAY , N E W  YORK. 

j C itutttic �tUtritab. NOVEMBER 1 7, 1900. 
-= - - -�ws 

Harness connector, J. E. Elam • . . . . . . . • . . . • . . . . . . . . .  661.288 
Harlless strap extension. acijul:Itable. J. Strohm . . tiOl,;)'27 
Harvester, potato. W. F. �1 J 18 • • . • . • • • • • • • • • • • • • • • •  661.170 
Harvester. self·billding. J. A. Sbarp . . . . . . . . . . . . . . . . t'M,1.Z:H 
liarvester spring ISLl"uil1lng device, '1'. S. Browll . . . 661,204 
Hasp lOCk. U. A. Nulllllg-harn . . . . . . . . . . . . . . . . . . . . . .  t'Mil.l55 
�!!� ����: �: tit:!ll��:�gl�.��: : : : : : . : : : : : : : . : : .  � � : : : : : : : :  �i:�� 
HeudliJ;!bt, automut icnlly adjustable. C. Merry-

weatber.. . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  661.416 
Heater. :::;ee Feed water beHter. Hot water 

heater. 
Ileel. �'. N erl'er. . . . .  . .  . . . . . . . . . . .  . . . . . . . . . . . . .  661.129 
HinJ;!e. sprinl? AI. Lin('oln.. . . .  . . . . . . .  H6.1.341i 
Hioge. spring-. '1'. G. �lol'I'i� . . . . . . . . . . . . . . . . . . . . . . . . . .  661 ,478 
HOist. steadying- device for rope. 'V. 1 1 .  Nelson . .  66J,318 
Humogeneous plates. mall lifacturing thin. L. 

].olubardi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.2.10 

t{����
x

�:�I?)�'�;f�91�����b��'II�ie����elhOOk: " " " "  601. 12S 

Bouk. and eye. V. O. l\·lills . . . . . . . . . . . . . . . . . . . . . . . . fi61,0li5 
1 100ps upon barrels. macbine for placing, \V. 

Curtis. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiH1.3!la 
Horseshoe. I£. 1". Pflueger . . . . . . . . . . . . . . . . . . . . . . . .  601 .424 
Hot water heater. W. L. Dannahower .. . . . . . . . . . . . .  661.1J6 
Ink well. �'. M. Ash ley.. . . . . . . . .  . . . . . . . . . . . . . . . . . .  GfiI.034 
11'011. See �Hd i l ' l ,n.  
J oint . . See :Metal lic flexible juint. Hail juint. 
Ker. See CUll openillL! key. 
Kiln. See Botury kiln.  
I.Jabel gnmminJl mar.h ine. H. H..  Grassmann . . . . . . .  661 ,101 
l.amp. W. R. Whitebeact . . . . . . . . . . . . . . . . . . . . . . . . . . . . 061.3:;2 
Lamp bracket, Bosellbluth &. Carter . . . . . . . . . . . . . . .  f){j1,�24 
Lamp. electriC arc . .  J. A. Heany . . . . . . . . . . . . .  661,12&, 601.126 
I. .. amp guard E. liahlllu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6fi1.243 

1����·. b.�
e
;�;�: : : : . .  . . . . . . . . . . . .  : : : : : : : : : : : : : : : : :  ���:�y� 

Life buoy, G. A.  Lindberg . . . . . . . . . . . . . . . . . . . . . . . . . .  fili l .410 
I.ife preserver. G. Plummer . . . . . . . . . . . . . . . . . . . . . . . . .  6t.i1.45i 
Life savinll and swim ming apparatlls, G. Plum-

mer. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  061 .293 
Life saving- be1t. H. LUlIill!! . . . . . . . . . . . . . . . . . . . . . . .  6fi1.�47 
Linotype machine . .  J. B. ROllers . . . . . Bln.HSH 

tb���
d

Se�e8���i�i�� eJ�gl/;��'I�: II JlD\;�'r �oc
'i�eI��S'p ijtil.a40 

lock. Seal lock. 
Locomotive. mountain. n . �. Fnuts . . . . . . . . . . . . . . . . fiIl1.045 
Loom dl'ivinj,? mechanism. A. A. Gordon. . . . . . . . .  filiJ.21i4 
Iloom piCKer cbecl<. D. \tV Sbirreffs . . . . . . . . . . . . . . . .  661,OS'i 
l oom warp 8tC'P mOlion. C. \,yhitaker . . . . . . . . . . . . . f)fi1. Hil 
Lubricant for fther�. R. H. Hutchinson . . . . . . . . . . . .  661.473 
Lubricator. E. I�. Oavif'l . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f..r.1.:{!lG 
I.unch or other box. folding, .J . J. & Jr.. li'. \Vhite. 6Iil.1li2 
Mail bHl?::l. upon moving trains, menns for hand-

ling, A .  O. CrHVetler. . .  fifil.Rn.t 
Mail box. W . •  J. \Venver.. . . . . .  . . . . . . . . . . . .  . .  . . . . . . . .  I-j(jL�Gl 
Mail poucb catcher and deliverer. Holstein & 

Sieh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi(jI.�14 
Mail receiving and deJiverillj! Ilppal'flLlIs. A. L. 

Henry.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 001 .14(; 
:\13pS. apparatuR for coverin!! irregular snrfaces. 

sucb Ufol relief. F. J. RUl'gi . . . . . . . . . . . . . . . . . . . . . . .  6fi1.20:, 
l\1arker holdpr. H. Richter. . .  fifl1.07Ii 
�1atch strip, flexible. F. A. Rathbun . .  . . . . .  f,(i1.151i 
Mattress machll1e. G. Ii'. MHrti ll . . . . . . . . . . . . . . . . . . . . .  661.()l.'{ 
l\1ea�urinl! il1�t rllment. elertriral. F' .A .  l ... a Hoche Rtil.127 
Mechnnical mnveme:lt. V. 7\1.. M()�small . . . . . . . . . . . . lillIAn 
Metallic flf'xibJe joint. J. C. &. .1. C. Mnrrin. Jr . . . .  661 .877 
Metals from their combirlHtiolls. separating, A.  

Nettl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi6l.188 
Metals. hardening. purifying and tougheninlZ. C. 

L. J,eiby.. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . 001 .406 
Meta1s weldable and malleable. making. C. L. 

JJeiby. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  661 .407 
Meter. See Rotary meter. ''''nter meter. 
Mill. See Holl in!! mill. �raruo mill. 
M irror attachme:1t. bureau .  M. H. Horton.. . . .  HRl.051 
Miter box. J. H. ('Oy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0(;l .444 
)1olr1in!! �and. run.chlllery for t.reatIl1Jt. J. A. 

BOIl!!hton.. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iifil.2M 
Mortisin2' mnchine. G. fj'. Andrews . . . . . . . . . . . . . . . 6ti1.1:iS 
1\:Iotor. :o:.ee Current motor. Pet.roleuTn motor. 
Mower grass cat cher. lawn. M. Robacker . . . . . . . . . . il!i].2:m 
M.ower. 1awn. C. A. Sellst rom. . . . 6/il ,Ofl1 
M llsic hnldpr. C. E. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H61.240 
�fl u!ol;ical illstrument. C. Hogrebe .. . . . . . . . . . . . . . . . . . . tliJ,�12 
Mt\�ical instrument. automatic mechanical, G. A. 

Brach hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.4G6 
Necktie holder and collar and cuff fastener. com· 

binen. \tv. D. Redington . . . . . . . . . . . . . . . . . . . . . . . . . .  661.425 
Numbering machine, typographic. Bates & Spiel-

mnnn . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  M1.437 
Nut for vehicle ax1es. lock. W. Be-1field . . . . . . . . . . .  661.255 
NUL l ockin.J!' device. J. E. J...enhult . . . . . . . . . . f)(H.059. 661,060 
011  can and meaSllrp.r. combined. Mordan & 

Roehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66Ul80 
Oil feedin!! mechanism. W. E. Richardson . . . . . . . .  661.�Z.i 
Ollf'rn.rinz tnhle. J. ').1. Shipley . . . . . . . . . . . . . . . . . . . . . . .  &11.232 
OI"OnllnCp. sight. H. Korrodi .  . . . . . . . . . . . . . . . . . . . . . . . . 661.269 
Ore conrentrntor. A. H. SI.ebbins . . . . . . . . . . . . . . . . . .  661.Cl86 
Packing box, R. ThompsolI .. . . . . . . . . . . . . . . . . . . . . . . . 661.329 
Packing. metnl lic. W. H. Prendergast . . . . . . . . . . . . .  661,:.l&t 
Pail. sap. A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,221 
Pnn. See Baker'� pnn. Doucbe pan. 
Paper bal' mllchine. H. E. Westervelt . . . . . . 6Il1.330. 6IlUlai 
Pavine-. etc . . composition for. H. F. WiJlin.m� . . . . .  661,362 
Paving or flooring constrllct.ion, G. W. Dyar. 

runll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.:l.'1I1 
Pen and pencil holder. Urbncb & Knil'ht. . . . . . . . . .  661.281 
Pellcils. penholders, etc .• attachment for lead, J.  

C.  Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.202 
Petroleum motor. Charon & "Mnnnut . . . . . . . . . . . . . . f16l.nh 
Photogra phic �h ntlerl ,J. V. roats . . . . . . . . . . . . . . . .  661,367 
Physician's tables. adJustable stirrup bar for, W. 

D. A l lison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.433 
Pbysicinns' tnbles. adjusting means for leg rests 

of. W. D. Allison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.4:J4 
Picker. See Cotton picke •. 
Pipe wrench . . T. P. J.avigne .. . . . . . . . . . . . . . . . . . . . . . . . .  6fi1.374 
Pipe wrench. \-Y. A. MOTl'i!lo . .  · . . . . . . . . . . . . . . . . . . . . . . . . 66I.ISi 
Pipes. manllfacturi\le-. A. Schmitz .. . . . . . . . . . . . . . . . .  ()fil.lon 
Planter. chec!) row corn . J. Hillery . . . . . . . . . . . . . . . .  661.148 
Planter convert ible corn. J. Kaylor . . . . . . . . . . . . . . . .  f>fi1.248 
Plnnter, corn. C. H. Hnll . . . . . . . . . . . . . . . . . . . . . . . . . . . 6flJ.449 
Planter, corn . . 1.  E. Porter . . . . . . . . . . . . . . . . . . . . . . . . .  661,019 
Plaster of pariS. revivifying old. W. R. John. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6fil.247 
Pliers. W. A. Bernnrd (reissue) . . . . . . . . . . . . . . . . . . . . .  11.Rf;R 
Plow. M. L. Hobens .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.278 
Plow scraper. di!lok. J. Buchanan . . . . . . . . . . . . . . . . . . • .  6fi1.1:n 
Pocket honk attachment. E. V. Jones .. . . . . . . . . . . . . 661.2fi7 
Pole or tbill coupli1llr. W. A. HilL . . . . . . . . . . . . . . . . .  661.147 
Pork skinning macbine. J .  N. Burno . . . . . . . . . . . . . . .  661.440 
Power press. band. K R. Collins . . . . . . . . . . . . . . . . . . . . 661,:;68 
PreCious metals from tbeir ores, extracting. H. 

J. Phillip ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.074 
Press. See Butter press. Colton press. G1utng 

press. Power press. Printing press. Sauer-
kraut pres�. 

Pressure relZulator. C. \V'. Benedict . . . . . . . . . . . . . . . 661.283 
Prlntmg press, Hnrris & McNutt . . . . . . . . . . . . . . . ... . . . 661.245 
Print i ng press bed motion. H.. Mlehle . . . . . . . . . . .  : . .  661,378 
Printing slll'fnce und prodUCing same, C. Grasser 661.142 
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Pumo. J. K Elam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  661.2.;9 
Pump or pistoll rod lubricator. J. ·McBride . . . . . . . .  661.317 
Puzzle. E. '1': YOutH!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,163 
Rack. See Bicycle rack. Hay racle. - - - - - _. -
Rlli! jOint. W. W. Gtllespie . . . . . . . . . . . . . . . . . . . . . . . .  - 6Il1 .123 
Rnil joint. C. J? Mend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.150 
Rails, electriC traction of trains of vebicles upon, 

L. Genty . . . . . . . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . .  661.148 
Railway current distributer, electric, H. 

Schramm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f.o1 458 
Rnilway or carom�el. plensure. J. A nderson . . . . . . .  fw1.4a5 
Railway switch. D. IRnrd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.054 
Railway tunnel ventilating attachment, J. J. 

S\vaine . .  _ . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 661.387' 
Railways with Automatic correction of the axles. 

workin� device for, J. de Buigne . . . . . . . . . . . . . . 661.305 
Rake. See H n y  rnke. 
nnn�e. T. L. Rnnkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.3.;'') 
Hecnrd blnnk or 'form. C. E. Struble .. . . . . . . . . . . . . . . 661.2!J6 
Refri.llern.tor cHr,-H. F'. �tftnley . . . . . . . . . . . . . . . . . . . . .  f'lfi1.4�1 
Refri.1!e-rntor. knockdown. P. J. Vanderlinda . . . . . .  661 . 112 
Re�lllator. See En�ille Rpeed re2'ulator. Pres-

sure re1!ulntol'. \Vindnlill regulator. 
Re1easin,:r mechnni!'m, time. S. S. Colt. . . . . . . . . . . . .  661.285 
Hheostat nnd circuit breaker. \V. M. Scott . . . . . . . . 661.100 
Ribbon holding- and winding device. W. O. Wil-

Iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gfii.11-t 
RoentlZen rays. apparatus for determinine' po· 

sition Of foreign bodies by means of, C. 
Remy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66UlHa 

Holl�r benc:1in!? m!1rhlne. Htifel & Pritchard . . . . . . 6fi1.45fl 
RollinI' mill . �'''wpi l & Schwab . . . . . . . . . . . . . . . . . . . . . . 661.470 
Roiling screws. etc . •  macbine for. J. P. Wellner-

sten. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  661.4fi2 
Rotary eng-ine. F.. M. Knster. . . . . . . . . . .  G61.1o.'{ 
Hotary kiln. P. O. von Krnttnfturer . . . . . . . . . . . . . . . .  661.217 
Rotary machine, cont.rolling- end play of. E. M. 

Hewlett . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  661.04� 
Rotary mf'ter. f::. FHien . . . . . . . . . . . . . . . . . . . . .  601.120 
Rowlock. C. /). Spates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.�26 
Rnl? (lr C'nrpet fnstener. W. D. Le Fevre . . . . . . . . . . . 661.220 
Sack Hllin� and sewing machine. A. T. Time· 

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;6Um 
Sad iron. 1. Wickland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M1.09.' 
Safe. H. A. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.226 
Safety can for Jletroleum, benzine. or other simi-

lar liquids. F. Henze .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6Il1.1141 
<;aRh fastener. G. M. Hubbard . . . . . . . . . . . . . . . . . . . . .  Ml.J� 
Sash fast.ener. J. �t. Porter . . . . . . . . . . . . . . . . . . . . . . . . . .  661.1�1 
oauer-kraut press. Ong & DOuJllas .. . . . . . . . . . . . . . . . .  &>"1.191 

< Continmd 'on- page' 819) 

The reputation of Ihe J u�('rsoU J)ollur \\r uteh is firmly estahlished t\S an accurate. reliable 
timt'pi!!('e. Its tlplendid perforlU:mces h:n-e gained the faith of the nation. " The test of tim!! "-in 
both senses of the phrase-has demonslr:lted beyond 1\ doubl- t.hal- Iht· wal��h i!l not. a to)" but. a 
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_i�crah�;�n{)����e J F��:�II� �andsome in . (�I;I:rl����13I\t' �I II����e��I��{��* .{ :ne 
nOBT . n. untlt :St • •  �'i ew York. N. Y. 

��o� i��0��!�J�e�2.�!L I PEN "CARBON 
Th;�����t�i��i�ff�r;t�; 

I

COPYING SYSTEM) 
the water will be thorou.ghly purified in The man equipped with our Pen. 
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�"v�;l�!;::;; Carbon Btl! Copytng Book (see mar-

of ."lid matter. F.asy to clenn. Held. a gl llal cut) and our Pen-Carbon Let· 
BERKEFEL-fia\\.'i1,�r.JW�4';'.�

t
�r��d�,',?k'i�.t�s<\V York. ter Book (see lower cut)  works to �greatest ad vantage in time· 

M O RAN flEX IBLE  J O I NT . saving and neatness. 
fOi" Steam. Ai .. 01' ],iqllids, The s i m p  I e act of 

M.g�:s��r:�
1 sizes to stand any deSIred .

_." writing p r o d u c e s a 
Moran Flexible Steam J o i nt Co .• I nc'd perfect copy-147 'I'bird i:itreet. LonsvILr,E. Ky. 

N. Y. CAMERA EXCHANGE. 
5 0% Saved on al l  makes of Cam eras 

1l n�Th�dc�lt���;r�'� �o;m��<i� 1�.'l!�I��f. 
Lnrge assortment alwa�8 on IUlIld. 

Developing, P1�intAnl(1. eie. 
Photo slIPplies of every description 

at lQ1uest l>r·ices. 
C:ir Send 2c. stamp fo)" baraMn 

�.-""'_ list. Address 

N. Y. CAMERA E XCHANGE. 1 1 4  Fu lton St .• NEW YORK 

REVERSING STEAM TURBINE.-PAR-
sonJs recently perfected turbine for boats. IlIu!!trations 
sbowing details. ('ontained in SCIENTlll'lC AMERICAN 
strPPLEMENT

cl 
No. 1 1 1'>8. Price 10 cents. by mail. from 

t�is Office. an from ail newsdealers. _______ _ 

ciIJ�!�!�ru@.�g�m·l. . & 8upp le8. write for catalog, 445 
illustrations, .�ln:E; it gives in­
formation for musicians ".nd Dew 
bands . . . LYON & H EALY, 

III! "-"ams St.. (JJIlOAGO. 
-------

Magneto for Gas or Gaso l i n e  Engine Ig niters 
No batteries used. Self.l\lbrl�l\ting bearing'S. Dust 
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,,'OR 0:\'£ YEA R. Send for circular and price list. 
GIDJ)JNGS '" ST}�VENS. Rockford. 111. 

N I C K E L  
AND 

E lectro· Plat ing  
Apoamus and MateriaL 

TBE 
anson & V an Winkle 

Co .• 
Kcn·nl'li. � • .  J .  

136 LI berty St .• N. Y. 
30 & R2 S. Callal St 

Cblcal'o. ---------------------------
CROOKES TUBES AND ROENTGEN'S 
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about Cr\)okes tube�. SCIENTIFIC AUf:UICAN SUPPLE­
MENT, Nos. 1 S 1 .  1 8". �3�. ·.!4·a. �44.,  7 H�. ' !J.) .  
! I  41;", .  !IUS. I U:>O. 1 11.1 - 1 . 1 05 ;"). J O.:W. 1 41 5 7 .  also 
SCIENTIFIC AmmlCAN. Nos. 7 .  8. 1 II  and 1 'J . Vol. U. 
'llhese profusely illustrated SUPPLEi'lENl.'S contain a 
most exhaustive series of articles on CrooKes tubes and 
tbe experiments performed with the-m. Arnone; tbeul 
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and wbich are now aJlain exciting attention in cODnec� 
tlon wltb Roentgen's pbot"grapby. Price 10 cents eacb 
To be bad at this office and from all newsdealers. 

ElE.C TRICAL BARG�AIN MAC H I N ERY �Aln., ARC L A M P S .  ALL KINDS AND 5 1 � E 5  
OF DYNAMOS.ENGINE.S . MOTOR5 ETC 
CORRESPOND W I T H  US TO B U Y  OR SE.LL 
THOMPSON JON & C!'. /05 LIBERTY Sl N Y. 

Telephones, 
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prices, catalo,2ue, etc., witb testimonials 
and references. Estimates cbeerfuUy 
furnishEd. Agents wanted. 
THE SIMPLEX INTERIOR 
TELEPHONE CO • •  

4 3 1  Main S t  . •  Cincinnati. Ohio. 

M E R ITOR I O U S  I NVENTI O N S  
flnanced or patents sold outright. Capital furnished 
for g-ood pnlerpl'ises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bondR sold. We transact all husiness 011 commission 
strictly. No advan'ce fees. PETER WHI·.rNEY. 100 
Broadway, ."ew York. 

T R Y  O N E 
of our stationary gas or Ilasoline ene-ines on your work 
and if it doesn't do it satisfactorily we 'want it returned. 
1 to SOH.P. Tell us your work and we'll send particulars. 

138" Jefferson Ave., Detroit, Illich., U.S.A. 

COPIES 
BILLS OR LETTERS 

WH#I.E WRIYIlNG-
the clearest carbon copy you ever 
saw. Any paper. any ink, a ny 

fairly firm pen; no press. no water, 
no work. Ollr patented clip holds 
bill or letter firm. Our Pen· 
Carbon never smuts: Bill-book 
copies 1200 half·size bills or in· 
voices.and always lies perfectly flat. 
Papers show no sign of copying. 

/.f your station�r dot!s not kujJ them 
write Jar a /ree sp�cilllen 0/ 'Work. 

Pen·Carbon Manii02S?:ld CO'. 
DEPT. 1 

_ .. _ 145·7-9 Centre St. 'I?'}PJ NEW YORK. b-/ '" 
VOLT=AMMETERS, 

POCKET SIZE. 

For Testln� Batt�ries and Battery Clr • . 
Cnit'itJ't'I

"X�
L"Ii1. 

Faul�b �{.�Bfi. etc. 
C:ir Send for Circula1". 

L. Ill. l' I GNOLET, 
80 Cortlandt Street. New York. N. Y. 

EVERY BOY HIS OWN TOY nAKER. 
frells how to make all Kinds froys, 

Steam Engines. Photo r.ameras, 
Windmills. Microscopes, Electric 
Telegraphs,Telepbooes. Magic Lan­
terus, iEolian Harps, HOMS from a. 
rowboat to a scbooner j also Kites, 
������sbo��:J'Ar:6���� G��l. 
Slinos. Stilts. Fisb'ng Tackle. Rabbit 
and Bird 'rraps. and many others. 
An is made so plain that a boy can 
easil) make them. 200 handsome ill us. This gleat book 
by mllil. IOc .• 3 for 250. C. DEPuy. Pub .• Syracu.e. N. Y. 

" Noth i ng on Earth l i k e  it." "Best G u n  in the World." 

(ThllVs what !lportsmen write us.) 
Spencer Repenting' Shot 01ln­
The Orl.:lnnl l>umv Gun. Six shots in three sec-

D��;lU�I:�� �ft�':l bb:�r:�r��I�� �!��Jed��h $��eF���S:our dealer or 
fromF. BA.NNERMAN, Mfr., 579 B'way, N. Y. Milit.eryGoods. Catalog. 

1l1annfactory Established 1')'61. 
LEAD PENCILS. COLORED PENCILS. SLA'l'E 
PENCILS. WRrT1NG SLATES. STEEL PENS. GOLD 
PENS. INKS. PEJ'oiCIL CASES IN SILI-ER AN n IN 
GO LD. S'l'NI'IONERS' RUBBER GOODS. RULERS. 
COLOHS AND ARTIS'l'S' MATERIALS. 
78 Reade Street. New York. N. Y.  
Paris Exposition. 1 900. G rand Prize. H ighest Award. 

M A T  C.H F ACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN SUP­
PLEMENT I 1 1 :1 . Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 

YOU MAKE $500 A DAY EAS� 
Gold. Silver. Nickel and Metal PI"t1n". 
At home or tr8vt"ling, taktngordera, using, selling 

Prof. Gray's Mathiue!. Plates Wa.tches, 
Jewelry. Tableware, Bicycle8. an metal 
good8. NO EXPERIENCE. Heavy plate. 
Modern methods. No tOy8. WE' do plat. 
ing, make outfit8, all slEes. Complete, 
all tool •• lalhes, materials, etc., ready 

--,,...,---.. " .... ;;;"'ro.rt::�b �:�h!':;;.8}�r��� ���!�s� 
Pamohlet, samol-s, et� .• FREE. Work .. CINOINNATI, O. 

TO HOOD­
SUN. 

Special inducements and 
agency to dealerB. 

�.ulES E. PA.TTON CO., 
Lake Stored, Mlh""ukfle, "I •• 
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ELECTRI CAL E N G I N E E R I N G  
TA U G H T  BY M A I L .  

Write for our Free illustrated Book. 
" CA N  I BECOME AN E LEC. 

TRICAL ENGINEER ? "  'Ve kacb Electrical Engineering, Electric Lighting, 
Electric Railways, �Iechtlnical Engineering, Ste:\m Engi. 

�l::[lt:k ������Ctly ���:S�"x. aid1:O� :::�t��rsl.nall. 
ELECTIHCAL E N G I NEER INSTITUTE, 

Dept. A, 240·24.2 \V. 2Sd St" New York. 

$250.00 A MONTH 
AND EXPENSES MADE. 

Magic 
Lamp 

MAKES ITS 
OWN GAS. 

Tbey Pay for Tbemselves 
Gives 90 to 100 Can­die-power light M a 
cost of only 

1 CENT 
FOR 

1 0  HOURS. 
No danger, no risk, no trouble, no smell. The 
l\fo.r1e Lamp is made a. standard by fi re Insur. ance Underwriters. MADE IN ALL STYLES AND PRICES. 

AGENTS �:�':$�50a!�I�ft; sclling these Lamps. 'I'hey sell on sight to SLOres and families. 0 vcr On e MllUon Now In U.e In U. S. and 
Canada. Write to-day for territory and sample lamp. 

MAC I O  LICHT 00., CHICAGO, ILLS .. U. S. A. 

Acetylene Gas Lighting 
Reduced to the most 

Efficient. Safest, Sinlple 
and l:cullulllical Use. 

We guarantee our machines per­
fectly automatic in action, to ex­
tract all tbe gas from tbe carbid", 
and absolutely no over production 
�roJ�s
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Standard sizes 10 to 150 ligbts. Ex- ' 
elusive territory given to responsi· 
ble agents. CorrAspolld wltb • 

N IAGARA FALLS ACETYLENE GAS MAC H I N E  
Niagara Falls. N.  Y .  and Canada: 

\' u  . •  

A STRONG CONTINGENT, 
Having Ample Capital, 

Is Reaay to Consider Propositions for the Devel­
opment of Enterprises Throughout the 

United States or its Tributaries. 
1'be  butldinJ{ of Railroads, Water Works. GaB Works. 

Electric Trolley Systems, Lle:btlng Plants, Patents and 
all otber legitimate enterprises will be considered upon 
tbeir merits. 

'!'he authors of this advertisement can control ampl� 
cnpiral and only meritorious propositions will be con­
sidered. Address 

P. o. Box 2779, Bosto!1, Mass. 

port�r' S fiuman� 6ridl�. 
No Bit i n  the Horse's Mouth. 

Horsemen indorse this Bridle 
because it is the best for all horses. 
I�g��:����. fr��
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sore mout.hs. r.rbe bardest pullers 
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Retail Best Grade Nickel, - $5.00 
Retail Best Grade Enamel, 4.00 
Second Grade Nickel, - - - 3.50 
Second Grade Enamel, - - 3.00 

If your hardware or harness 
dealers do not bave them write us. 

Sent prepaid on receipt of retail price. 
State if 1/01£ use side-check or o"erdra..v. Agents Wanted. 

PORTER H U lllANE BRIDLE CO •• 
Dept. A, SU<lhul'y Building, Bostou, lllas!!. 

ARTESIAN 
Wells, Oil and Gas WellsdrUled 
by cnntract toanydepth frorn50 
to 3000 feet. We also manufac-
���ie

adl��u��:rl
h :ri�rYc
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same. Port.able Horse Power 
and Mounted Steam Drilling 
Macbines for 100 to 1200 feet. 
Write us stating exact.ly wbat 
Is required and send for illus­
trated catalogue. Address 

,. c.�-:":::",;�o.o,,, _ _ 
E.;..E�TwG yAo'::�. SrY.��.k: 

CO. 

The Pipe of the Century. 
, . .  THE . .  , " MALLINCKRODT " PATENT 

NICOTINE ABSORBENT AND VENTILATED S M O K I N G  
PIPE IS THE O N L Y  P I P E  FIT F O R  A 

GE NTLEMAN'S USE.  
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enjoyment with a dirtv, f('ul-smellill� pipe. thoroucbly 
saturated WiLb poisonous nicotine jujce�, so bitter and 
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size and finisb. Ovel· 100,000 sold in 1899 alone. 
Send for illustrated circular ·'S. A." witb prices. 

T H E  H A R V E Y  & WATTS CO. , 
27&  Canal Street, N. Y. Station E, Philadelphia. 

',itutift, �lUtti'J1t. 
S
u.
u
rr:�b :!

u
:�:ri)��S�h ���.�

i
.�� . . .  �������: . .  ���� 661.073 

Sau6��e
t ������ . .  l�l.

a�.�
i
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ne i�I��.

i.��. ������.���
t
.' .�: 661.436 Saw blades. bam mer for str:.lig-btening. J. \.y. &. 

H. A. rl'hurston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.198 
Saw gage. circular. D. R. Carletoll . . . . . . . . . . . . . . . . . .  061.200 
Saw gUIde. Li. �. Pooler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  om.10ti I Scale bearl llg-. \V. f;'. Stillipson . . . . . . . . . . . . . . . . . . . .  lifil .OS7 
Scraper. w b4.!el. W. P. 'Wurren. . . . . . . . . . .  . . . . . . .  . Hti1,094 
Screen. See Coal screen. ,.yindow screen. 
Seul iock. A. 'V. com n . . . . . . . . . . . .  . 601.4ti7 

�:t�,���
t
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r E. �6�t��1��
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����:� . . . . . . . . . . . . . . . . . .  661.28H 

Sbade roHer support. adjustable. P. J. Doran . . . . .  6m.IUS 
Sbelves. drawers. etc., device for banginll. E. 

Bum ber�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.234 
Ship's dra�, C. J£. Delanoy. . . .  . . . . . . . . . . .  tiO I , lOO 
Shirl. appat'4.!1. J. L. Frobman . . . . .  . . . . . . . . . . . .  661.139 
Shovel guard, C. C. Crago. . . . . . . . . .  . . . . . . .  6fil.28i 
Show case. J. L. Crane. . . . . . . . . . . . . . .  titil.237 
Slf�ve. flour. 5. Ii'. Hul:enbrod.. . . .  . 6lH.251 
SI�n. triple. 1\ P. Heiuemann . . . .  . . . . . . .  661.265. l:itiJ.2H6 
Singlet.ree hook. T. A. Bukken . . .  . . .  lit.i1.:'91 
Sled. Sibley & Newtun. . . . . . . . . . . . . . . . .  . .  . . . .  litiJ.427 
Smoke cunsumer. Jones & PhilbrOOk. .. lil;1,451 
Smoke consumer. 1. C. McCleul.hen . . . . . . . . . . . . . .  661.4i7 
Smoke cOll8uming furnace. \Y. E. �lin8hall . .  . .  GtiJ.:l79 
SmOKe stack coupling. 13. 1\1 itcbel . . . . . . . . . . . . . . . . .  001.186 
Spark arrester, locomotive boiler, T. J. Mar-

sball . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . 661.41a 

���,�:e��'irl.i.I<I��f���i. �� 
.
. �� .. �larShall. .. �U:� Stacker. hay. C. B. Ivens. . . . . . . . . . . . . . .  . . . . .  . .  (iH1,2!lO 

Stacker. st.raw. C. Gillum . . . . .  . . . . . . . . . . . . . . . . . .  . .  661.:>7\ 
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Stand. See Foldinl! �tund. 
Staves of wooden tanks. apparatus for sweJiing, 
Ste�� l\': �i���P)H·.· Gj.ote:::: 

. :::::::::. : ':: : :: :: : : : : :  1�f:J� 
Stone, producinlZ artifiCial. E. Coulon . . . . . . . . . . . . . .  61i1.443 
St.ool. milking. N. M. Jewett . . . . . . . . . . . . . . . . . . . . . . . .  f..ti1.o.15 
Stove. 1. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,257 
Stove. \' . . \V. J. Toussuint . . . . . . . . . . . . . . . . . . . . . . . . . .  G(i l .�iO 
Stove. A . L. yearian . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  ti61.liW 
Stove fire pot. P. J. Coppens . . . . . . . . . . . . . . . . . . . . . . . .  61;1.208 
Stove. heutin�. T. Roderick, . . . . . . . . . . . . . . . . . . . . . . . .  ti01.a57 
Stovepipe bolder. \V. C. \·VilliaOls . . . . . . . . . . . . . . . . . .  &H .38\1 
Stoves or ranges, hood for cooking. C. P. Slowe . .  6l�1.428 
��[l<g�Ie:Sh!�!�� Hc. I�,iej'��·��;11·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ::

. : ..
.
. : �t�i� 

S.uMpender end: A. A. Levi.- . . . . . . . . .  : . . . . . . . . ... . . .  661,4OS 
Switch. See ElectTlcal SWitch. Hll1lway�swltcb. 
Syringe tip. H. P. Cole. . . .  . . . . . . . . . . . . . . . . . . . . . . .  661,167 
'rable. See Operating table. 
'l'ank and heaLer. combined . •  J. C. Tbomsen . . . . . . .  (;61,090 
Tape mt.o edgings. machine for threading. 1\ ��. 

Byrne. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  1 .. 1..365 
'1'elephone arm. H. McDonald . . . . . . . . . . . . . . . . . . .  (1)1.2"24 
'rb l l l  couoliuJ!. E • • 1. S. Un,vis . . . . . . . . . . . . . . . . . . .  G01.208 
Thill couplin�, alitiraLtler. 1<'. W. Mallery . . . . . . . . . titi l .14!l 
Threshing machllle. G. �'. Conner . . . . . . . . . . . . . . . . . .  661.039 
Threshing machine blnst rel!ulator. J. Ernst . . . . . .  661. 138 
'1'ire inflater. automatic. P. };""'. Gillette . . . . . . . . . . . . .  661.172 
'rire inflat in� apparatus. plleumatic. Emrin�er & 

�Iarcballd .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.3mJ 
Tire punctures. self heatinJ.( compound for. W. B. 

Hartley et "I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;61.124 
'rire tightener. �'. A. Terpening . . . . . . . . . . . . . . . . . . . .  6t.iJ.:iSS 
'1'ire. veilicle wheel. J. B. David . . . . . . . . . . . . . . . . . . . .  W1.0U9 
Tobacco. compound tor treating, \-V. A. Pike et 

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � �  
Tobacco steming macbllle, J. B. Underwood . . . . .  filil. l!1n 
'l'ootbin� machine. S. J. Laughlin . . . . . . . . . . . . . . . . .  661.:t18 
'l'op. spinning. G. H. Eyne . . . . . . . . . . . . . . . . . . . . . . . . .  1161,052 
Toy. dancinlZ, C. H. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . .  (i61.032 
'J'ov engine. K W. Sbortrldge . . . . . . . . . . . . . . . . . . . . . . .  661.2;'2 
Toy revolvin� pistol. H. Co BRII . . . . . . . . . . . . . . . . . . . .  6ti1.450 
'l'race fnst.ener. J. A. Parsolls . . . . . . . . . . . . . . . . . . . . . . .  661.420 
.fl'ransmitter. H .. H. Ferguson . . . . . . . . . . . . . . . . . . . . . . . .  661.260 
'l'rap. See Animal trllp. Sleam trap. 
Trap. '1,\ J. �·itzpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.122 
Trough. S4.!e lJrink in/Z trouJ!b. 
Truck and brake. cnr. D. H. Van Dorn . . . . . . . . . . . . .  661.432 
'rrunk, table desk. Rotbschild & Bub . . . . . . . . . . . . . .  661. 194 
Tube. See Cop tube. 
Tubes. manufacture of compound. A. Scbmitz . . .  6fiI,1� 
Tug stOP, O. P. La"",," . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.182 
'l'urbllle ellgme or motor, radial flow sream, S. 

Lount. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.183 
Twister ma.chine. H. G. Heede . . . . . . . . . • . . . . . . . . . . .  661,301 
Type arm beuri

t
U!, It . . J. i1·ishel" . . . . . . . . . . . . . . . . . . . . .  6lH.212 

Typewriter. P. H. Browll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.304 
1'YI}ewriter calculaling device. C. S. J�aboOsh . . . . .  titil.05S 
Typewriters. automat.ic T1bboll reversin)l mecb-

IlniRm for, K W inne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)(J1.098 
Typewriting machine. ft. \-V. Hillurd . . . . . . . . . . . . . 66J,472 
Tyoewritillg machllle for writjng music. F. C. 

'V inn . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .. fj(jl.097 
Umbrella. folding, Carlson & Gardeel.l . . . . . . . . . . . .  001.af,H 
Umbrella. foldlllg-. •  1. A. I£kelund . . . . . . . . . . . . . . . . . . .  661. Hi9 
Universal brace, S. )lcClellulI . . . . . . . . . . . . . . . . . . . . . .  661.419 
UllIversal brace and dl'l l l .  S . . McClel lan . . . . . . . . . . . .  GOI.418 
Un1oadinj? or louding device. Nadler & Le Blanc. 661.154 
V,�\���·S?·d�!?:b
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Vaive attachment. intiat iOIl. J. H. Goss.. . . .  . . . . .  61H.174 
Valve gear. eXp'losive ellJ[ine. l:;'. C. Dyckhotf ... . . .  6111.369 
Valve mechanism. air brake. L. Krimmelbein . . . .  001.474 
Vapor bath cabinet. J. \v. Zinkbann . . . . . . . . . . . . . . .  66l .w.tO 
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Vehicle rnnning gear. motor. J. ,",V. EtRenbuth .. . .  1i(i1.210 
Vending machine. B. ':Y. Pape . . . . . . . . . . . . . . . . . . . . .  titil.l30 
Vessels. air injecting device for lessenin� skin 

friclion of. J. S. Bri�" • . . . . . . . . . . . . . . . . . . . . . . . . . .  661.303 
Violin bass bar. L. Lowent.hal . . . . . . . . . . . . . . . . . .  661.412 
Vulcanization, \Y. G. Hill, Jr . . . . . . . . . . . . . . . . 661.177. 661.1i8 
Wagon body. J. Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.0".19 
WUI<OIl. clumping. '1'. Lee . . . . . . . . . . . . . . . . . . . . . . . . . .  661.219 
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Wasbina macbine. H. Ii'. Carrico . . . . . . . . . . . . . . . . . . .  661,h'9� 
Water closet. I.. D. Lawnin .. . . . . . . . . . . . . . . . . . . . . . . . .  f)61.454 
Water cooling appnr�nus. \.y. Ostendortf . . . . . . . . . .  661.l!12 
Water meter. L. H. Nasb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti61.()f)j 
Weather strip, A. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6H1.040 
Weig-i1er. automatic, \-V. C. Marsh . . . . . . . . . . . . . . . . . .  t)tiJ.Oti2 
Windmill reJlulator, K. K. Lerol. Jr . . . . . . . . . . . . . . . .  661.405 
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Wrench. See Pipe wrencb. 
'York bolder or clamp, J. ltanz . . . . . . . . . . . . . . . . . . . .  661,322 

DESIGNS. 

Badge, J. 1'. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.493 Barrel. G. D. Canfield .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.510 Bedclothes bolder, '1'. W. Hamilton . . . . . . . . .  , . . . . .  �;;.523 
Belt. A. Kiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.1\.% Bicycle saddle sf"in". K. G. Asbley . . . . . . . . . . . . . . . . .  03.519 
Box blunk, C. Engberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.511 
Box for patrol stRliollS, A. Newmnn. . . . . . .  . . . . . . .  :>a.5U 
Box or receptacle, G. A. Kruttschnitt . . . . . . . . il.,'i.512. a.'l.5];{ Caddy, J. B. Lonl< . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,52t to 3.�.527 { 'bair fastener. M. 1. Reynolds . . . . . . . . . . . . . . . . . . . . . .  23.528 
Churn dusber. 'I'. F. Tierlley.. . .  . . . . . . . . . . . . . . . . .  i).'l505 
Cigar protector. ,.y . M. Hnndolpb . . . . . . . . . . . . . . . . . . .  aa.4!J4 
Engines nnd compressors, frame for gas. E. B. 

Gallaher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;��.5t7 
Eyelet dIe, � .. R. W bite. . . . . . . . . . . . . . . . . . . . . .  . . .  3.�.5m 
14�ellce. wire. H. \Vard. . . . . . . . . . . . . . . .  . . . . . . .  M.501J 
J" ire pot. \.y. M. Brinkerhoff . . . . . . . . . . . . . . . . . . .  33.521. M.b22 �"uel briquet. nrtitlcial. J. '1'. Davis. . . . . . . . .  . . .  3".520 
}l'urniture buffer. S. Slllomon. . . . .  . . . . . . . . . . . .  23.4gS 
Game bonrd. C. H. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . :13.5:12 
Gas Argand burner. acet.ylene. n. ::'\1. Steward . . . . .  3;{.503 
Glass draining stand. M .  J. U'Brien.. . ;-{,'UlCH Hat crease reWliner. J. Johnson . . . . . . . . . . . . . . . . . . . . . .  3:1.5,;:1 
Heel cusbion. M. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;),3.5;)4 
Hook. meHt. 'V. SteJ!eman .. . . . . . . . . . . . . . • . . • . . . • . . . . .  33.506 
Hook. pict ure. J. P. \ViIliams. . . . . . . . . . . .  . . • . . . . .  . :{;{.4!)7 
Hook. snap. S. S. Homes . . . . . . . . . . . . . . . . . . . . . . . . . . . . aa.4�)li 
},amb hocly. S. FOsler . . . . . . . . . .  . . . .  . . . .  . . . .  . 3;;.5112 
Mateh lighter. C. O. Follz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'l.490 
Medical trellt.ment. cabinet for. H. A. Schmidt . . . .  :{'1.5.� 
Pump pi�lon bead. D. J3. Smith . . . . . . . . . . . . . . . . . . . . . .  3:{.508 
Heel arm member. A .  B. Probasco . . . . . . . . . . . . . . . . . .  33.507 
Sash bnlallce clamn member. \V. K Norris . . . . . . . . .  a."1.4� 
Sewing machine sland. \V. A. Hnndley . . . . . . . . . . . . .  3.'J.!)29 
SprHyel" bvdy, G. F .. Clnrk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a.'i.500 
Thil l . vehicle. \V. I I .  .. ·yan .. . . . . . . . . . . . . . . . . . . . . . . . .  :i.'i.nUi 
Type. font of printing. J. H. 11 11f.chisoll . . . . . . . . . . . .  aa.5Bl 
'Vngon body. lunch. '1'. l l .  Buckley .. . . . . . . . . . . . . . . . .  �a.515 
\Vheel. vehicle fiftb • .M. L. Ser:�erlillg . . . . . . . . . . . . . .  38,518 

A printc(l copy of the specification and drawing- of 
any patent in the foregoine: list. or any· patent in print 
issued �ince 186.'r wiJI be furnisbed from this office for 
10 cents. In ordering- please state the name and number 
of the patent· deSired. and remit to )1 unn &. Co .. "36] 
Broadway. New York. S-pecial rates will be .given where 
a large number 0 cOPles'arp. desired at. one time. 

Canadian patents ma.y now be obtained by the in· 
ventors fOT allY of tbe inventions named in the fore 
2"oin� list. provHted tbey are simple. at a cost of 140 each. 
[f complicated tbt! CI18t will be a little more. For fuU 
lnstructions address Munn &. (.:0., 361 Broadway, New 
York. Other forel"" paten ... ma)' a1ao be obtained. 

FOR SALE -Macbille sbof, braSSan<l irOn fOUtldrY I P R O POSALS owners not Rcti;e �
l
g; ���rvee�':tn��;I:����P6�sin����e� ___ • 

tboroughly capable man whO wOl] ld know wbat a.nd bow 
OFFICE OF '1'HE ENGINEER, THIRD LIGHT-to manufacture, With

. 
sorue caPItul. can buy tbls plant House District, 'l'ompkins

.
vllle, N. Y. t:ealed pro-on v'tJ'l eas� terms,. Address. posals will be received at tbis office until 12 o'clock noon, WA I En,T° \-V N 'U FG. c.; O., Wate.·towu, Wis • .Ij'riday, November 30th. 1900, and then opened, for fur. nishiug the material and lauor neCeSFUl'Y for buildh·g an exten�ion to tbe Office BuildinJj!; at the Ligbt.Hou�e Depot, Tompkinsville. N. Y. Speciftcation�, forms of A Splendid Opportun ity 
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R. H. FERGUSON, 153G Division St., BaltImore, 1\"1d. 

S 
3 D S Sendu. you" dd .... and we will showyou a ay ure ����:��;;,k::lael;d,�� furni!'h the work and tea.ch you free, yon work in the locality where you live. St:"ud us your address and we will explain the business fully, remember we guarantee adear profit; of,a for every day's work,nbsolutelysure. Write at; once. !lOYAL IIUNUt>A.CTUJUNG CO., 80:r.354, Uetrolt, Mich. 
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invention is probably patentable. Communlca· 
tions strict)v confidential. Handbook on Patents 
sent free. diciest a,e-ency for securing pat.ents. 

PatenLs taken througb MUTln &. Co. receive 
speCiaL 1wtice. without charge. in the Sci�ntific Jlm�rican. 
A handsomely i l lustrated weekly. Lar�est cir· 
culatlOn of any scientific jourlHlJ. 'l'erms. $3 a 
year ; four months. $1. Sold by all newsdealers. MUNN & CO , 3 6 1  Broadway, New York 

Brancb Office. Ii2i> F St .. Wa.bil1�ton. D. c. 

A perfect burglar alarm and win­
dow fastener. ]\tever out of or­
der. Perfectly simple and safe. 
No trouble. Trifling expense. 

Cooley's Universal 
BURGLAR ALARM and 

WINDOW LOCK. 
If your dealer does not keep them. 

we will mail sample alarm at special 
sample price of lOC. Write for circular. 

PAL lU E n, �tation.ry 
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TYPE WHEELS. MODELS J.... E X PERIMENTAL WORK. 6MALL IMtHIMERY NOVElTIES !t.. E.TC. NEW ': O  STENCIL �QR"S IDO NASSAU 8! N.Y. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bidg .. Fra n k l i n  Square, New York, 

D 'AMO U R  & LI TLEDALE MACHINE CO. 1 3 0  W O R T H S T  . •  N E.W Y O R K .  
PATT E R N  A N D  M O D E L  M A K E R S .  

AUTO M O B I L E  T R A N SM I SS I O N .  
Best. variable speed device. Write for catalogue. 

E1UPI ltE ll10TOR WORKS, 
898 Washington St., Buffalo. N. V. 

WH O M A N U FACT U R E S  
C HAIN-llIACH INES which bend, cut oft" and con­
nect tbe Jinks automatically ' (Anchor chams.) Please address replies to 

F. O. L., 1.43. care SCIENTIFIC AAtERIC.A...". 

WE ft FA B R I Z I E RT 

F O R  SA L E .  
Adju.table bicycle saddle post. Sometbing new. Great 
adv

X'J��:8' �'&� f�1J,P����i�':i 8�L�;An�
i
:l�s�'3�r.

d. 

A SP LEN 0 I 0 sir:Jil�nn
edf�ia�:�;��� t�g�:!s�

or prtnt-
Address L. C. LONG & SON, MagnOlia, Minn. 

C O L D ! C O L D ! C O L  D !  
Partner wanted to construct ODd build macbineqr to 

extract gold from lar�e ri ver beds and ocean shores m a 
���C!�a?��ctical rur,I. c��lJ�a,n;3, ;1'::' ����. is 

and �larine Gasoline En- H. C. HINCHCI,IFF. . Iotines and Launches. :Motor 
D' & A . M h·  

P A LlllER BROS., 

Walron Engines, Pumping ' 1 Models, les utomatlc ac mery F.ngines. ar Send for Catalog, Manufacturer of SPECIAL HARDWARE & WIRE GOODS 
• lUIANUS, CONN. 110 R n d  1 7 2  Centre Street, NEW YORK. . 

d U ST P U B L I S H E D  
T H E  

Progress of Invention 
I N  T H E  

Nineteenth Century 
By EDWARD W. BYRN, A. M. 

LARGE OCTAVO. 4BO PAGES, 300 ILLUSTRATIONS. PRICE $ 3 .00 BY MAIL POSTPAID TO ANY 

CO UNTRY I N  THE WORLD. HALF RED MOROCCO, G I LT TOP, $4.00. 

Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more 
than half a century to chronicling the great inventions and discoveries of the present century j and 
to worthily commemorate the completion of the nineteenth century its publishers are about to 
bring out a scholarly and interesting volume which will present in con· 
crete form the great !-icientific and engineering achievements of the cen­
tury. The chapters give a lllost comprehensive and coherent account of 
the progress which distinguishes this as the " golden age of invention," 
resulting in industrial and cOlUlnercial developlnent which is without 
precedent. A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the iuventions and discoveries of any particular year. The book 
is printed with large lype, on fine paper, and is elaborately illustrated by 
300 engravings and is attractively bound. 

Every reader of the SCIENTIFIC Ar.·I E R ICAN should possess a copy of this 
unique and timely publication. 

Tbe following is a brief Table of Contents. Chapter 1-'1'he Perspective 
View. II-Chronology of Leading Inventions of the Nlneteentb Century. 
ill-Tbe Electric Telegrapb. IV-The Atlantic Cable. V-Tbe Dvnamo and 
Its Applications. VI · The Electric Motor. V[l-The Electric Ligbt. VllI-
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mobile. XXII-·�be Pbonograpb. XXIlI-Optlcs. XX1V-PbotoJlraphy. XXV-Tbe Roelltaen or 
X-Rays. XXVI-GIls Lighting. XX  VII-Civil EUj!lneerlnl<. XXVIII-Woodworking. XXIX-Metal 
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A full Table of ContllnU, with samples of illustrations, is 'WW ready and .vill be Bent tree to an1/ address. 

M U N N  & Co. , P U B L I S H E RS, 
SCIENTIFIC A M E R ICAN OFFICE, 361 BROADWAY , N EW YORK. 
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-M A D E  AT KEY W E.STJ-
1 These Cigars are manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particu1ars. 

CORTEZ CIGAR CO., KE� WEST. 
�� 

AND 
INSU RANCB AGAINST· LOSS 

OR DAMAGe 
TO 

PROPIlRTY 
AND 

LOSS· OJ>· IJI'B AND 

Safe aild 
Speedy Riding 
with the acme of economy jn operation and power, c o m b i n e d  with 

�:tfJITDCg� �se
a �'� 

aured to all owners 
of a 
WI NTON 

MOTOR ���!���(f CARRIAGE 
Simple but strong in its construction 

PI'ice $1,200. ::�te�
n
���am�

e
�� 

finish. Classed a. tbe highest standard of Ilntomobile construction. Costs � cent a mile to operate. Hydro­
Carbon System. 
T H E  WINTON MOTOR CARRIAGE CO . . Cleve land .  O h i o .  

Eastem Department. 120 Broadway. New York City. 

More Pleasant than 
Driving a Horse. 
You sbould own a 

HAYNES·APPERSON 
AUTOMOBILE.  

'l'hese fine autumn 
oays will pass swiftly by if you are 
���f�������; 
pleasure car­
ri.ges. S e I I 
Y O U l' bO"1'8e8 
and stOI) 
p e n s e .  a ut om o b i l e  costs you l1oth· 
��::ori�����t��I�t���: g::r�

l
����h���r' ���:�:�L;neg

i
bDu

e
:: 

erSt send for our descriptive matter. Innuediate d'e­
livery. No agents. 
THE HAYN ES·APPERSON C O  • • • KOKOMO,  IN DIANA. 

A U TO M O B I LE 
E X P LO I T A T I O N  

PATE NTS 
C O M P A N Y. 

u � nEn'J'AI{ ES :-Tht: manufacture of Automobiles and Motor­Cycles. The examination of Autolllobil£' llatents. '1'0 enlist capital for the dt!\'eJopment of in'·entions. 
F U ItN lSIlES :-Specialists to make thorough examinations of patents. F;xperts to test motors and automobiles. Opportunities to lOventors to present properly their propositIOns to concerns Willing to consid£'r and to undertake the Mme. j.-UROJIASES :-All meritorious patents, licenses and inventions relating to motor...cycles, motors, gears, autoinobiles and their parts. 
F. B. HYDE, Secretary. 2Z \V III(u1I1 St., New York. 

Computing Figures 
ment ally is probably the 

hardest kind of toil known. 
The Comptometer m!,kes. it 
easy is tWice as qUlck, tn­
sure� accuracy and relie�es 
all mental and nervous stram. 
'Why don 't you get one ?  

Write fo, Pamphlet. 
FELT " TARRANT MFG CO. 

52-58 ILLINOIS ST .• CHIOAGO. 

CHARTER ENGINE 
USED ::YA:;Ag,�E F'OR ANY PURPOSE 

Fu �L-Gasoline. Gas, Distillate 
Stationaries. Portables, Engi nes and 

Pumps, Holsters 
lIT State Your Power Needs 

CHARTER GAS E N G I N E  CO. ,  Box 148, STERLING, ILL. 

Factory to Family by mai I post.paid. 

�rllt�
e
v�

t
8 '�i �� ��1t,. f��D� :��t��gel��eMo�hd���dMR�j�� deer gloves unlined and silk l i ned $1. 60 to $2.00; many 

�tr�� �WL�s��t�Job��kl�� ��It;;�e8;�i;����.�p
d
N:�:�<!:' 

Black G a l l o \vny, (Ja.ftjkin, and other fur COHta; Galloway whole hide robes. Ta.xidermy and HeAd Mount­ing in booklet "Moth-Proof." Doyou want hides or skins tanned for rugs or robes ? get our ' 'Oustom Tan Folder.n 
We also buy raw furs. THE C R OSBY FRI S I A N  FUR COlll PANY, 

1 16 11lil l  Street, RocheBter, N. Y. 

$ ( itutifi( �lUttiiau. 

WALTHAM WATCH ES 
The best and most reliable 

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

of interesting information 
free upon request. 

Watch", an illustrated book 
about watches, will be sen! 

American Waltham Watch Company, 
Waltham, Mass. 

The New Eng-land Watch Co. 
A RTISTIC SPECI A LTIES 

for the Season are shown 
In Our Blue Book for Ladies' 

In Our Red Book for M�n's 

Watches. 
Either or both sent on application. 

37 "l1aiden Lane. 149 State Street, 
New York, N. Y. Chicago, III. 
Spreckels Building. San Francisco. Cal . 

RESTFUL SLEEP In Camp, on the Yacht and a t  Home. 

"Perfection" Air Mattresses, 

Style 61. Caa,:g��������t'r���tJ�lg�:J�ached. Also 

Clean and Odorless. will not absorb moisture. 

(b� (yp�writ�r €xtbang� Can b:;a���: ;;r:�::t�:�:
c
�:;::u:

ot in use. 

1 �  Barclay St.. NEW YORK MECHANICAL FABRIC CO.,  PROVIDENCE, R.  I .  

1 2 4 La Sal le  St., CH ICAGO 
3 8  Bromfield St.,  BOSTON A C E T Y L E N  E 8 1 7  Wyandoite St. ,  

KANSAS CITY , M O . D O  YOU KNOW that the most Iigbt, least trouble. 
2 0 9  North 9th St. . /irentest comfort can be secured by using 1'<000 bnrners. 

ST.
·
LOUIS, MO.  "be hest burner is D. lIl . S'l'F.W ARD'S WOND�'R. 

432 o iam�rM�'iJRGH PA. �"�;rltf,�I\�l�lf"fl'�Ltllt"o�oCI�:�t��oga, Tenn .• U. S. A. 

3 West Baltimore St . ,  
' 

--------. --.-.---------­

. BA�T l MORE, MD.  I S I All varieties at 10wesL prlces. Kest Railroad 536 Cal iforn ia St., ca OS Track and Wagon or :;tock Scales mad,', 
SAN FRANCISCO. CAL. Also 1000 useful artICles. including Sates. 

We will save you from 10 Sewing �Iachines, Bicycle • •  Tools. etc. Sav" to 50% ou 'l'ypewriters of all makes. Send fOl' Catalogue. Money. Lists Free. CH I C' AGO St A LE Co .. Chicago. III.  

Do You Know That Your Razor Has Teeth 
Its edge Is not a straight, but a serrated line and the Hner 
the teeth the better the razor. Ordinary �having lathers in­jure these teeth by invisible corroslon. Thjs is what puts a 
razOr outof order, compel1ing frequent stropping and boning. 

ELECTRO SH AVING LATHER 

l� �r�:�:�da�aie�;���n�mlb�vdee'ft��ie ire:t�h�lin�e ����: 
�e�fge:t�tf�J :::.ie�e�°rl����:�: f����'r �h�i�::l p�rt%t�:r:.nd 
F. G. FOW LER & CO., Uridgcport, Conll., U.S.A. 

I NVENTORS' MERCANTILE BUREAU �"N�}�i����riri'tii�s���vn:c�1t��
t
�0��r;:iY���1;J:u:'; 

and Introdnction of Patent Novelties. Send Model and Plans and we will make you an offer. 

LA U G H LI N  
FOUNTAIN PEN. 

THE BEST AT ANY PRICE 
A Holiday Suggestion-A gift of 

never ending usefulness and a 
constant pleasant reminder of tbe 
giver. Your Choice of these pop­
ular styles, superior to tbe 

$3.00 STYLES 
of other makes, for only $I� 

Try It a Week. If not sufted, 
we buy it back. Finest quality 
hard rubber holder . 14k. Diamond 
Point Gold Pen, any desired flexi­
bility in fine. medi u m or stub . and 
the only perfect ink feed. By  mail, 
postpa id on receipt of $1.00, (re�· 
lStration 8c. extra.) 

Ask your dealer to show you this 
pen. If he has not or won't get it 
for ¥ou (do not let him substitute 
an Imitation. on whicb he can 
make more p rofi t) . send his name 
and your order to us, and receive, 
free of charge, one of our Safety 
Pocket Pen Holders. 

Remember; there is no "jU!t as 
!l:ood" as tbe Laughlin. Insist on 
It; take no chances. 

(Illustration" tWO-tl,il'd8 81 ••. ) 

LAUOHLIN MFO. CO., 
3&0 Laui'hlln Block. 

DETROIT. MICH. 

have a tone quality and a volume tbat place them 
��rtO� 

c
��g��:�tie .?l�g}���� r�c���e�:titE�r�lgft� Edison Records ONLY are for t�e critical one, or for 

tne enthusiast. lIT Reco1'd Lists EVe1'l/1Vhere. 
C E N U I N E E D ISON P H O N OC R A P H S ,  

Nine Styles, from $10.00 t o  $ 1 00.00. 
'!'he Edison Gem (Improvel1) is new on sale at all 

dealers in talking macbines. 'l'be N EW MODEL, ;s mounted on a pnlisbed hardwood base. 'l'be price, $10, includes It dustproof carrying' case, a ' separate 
re

£�<l���l��,�sa 
���:����:::,;;,{�!!r'nealers. 

None genuine � Trade 
without this a� a td�cn.. Mark. 

National Co., 135 Fifth Ave., New York. 

JESSOP 'S  STEEL ��n����.2 Par.s, 1 900, for Excellence In Q u ality and Workmansh'j). 
NEW YORK OFFICE, 91 J O H N  STREET. 

The " N E W GEM "  ����1Y ,!��e�! :��!!� ���!� �p.O$I!lon. I:�! . Razor, with 2 blades, in Handsome Morocco Case, 3.50 shaves the lnildest as well as tbe 8tron�est Razor, with 3 blades, in Handsome :Morocco CllSe, 4.50 
�heeaf':t�:. jtt�8°�e

t
�i�,Nf�

t
::.t g�%:�,Of�l�dl r!�i1 AlILOC;����P�1 c����i�te ��� S�d:llcd jree.1 .50 

Perfect shaving device ever invented. !'lo Satl@t"uctloJl gunr(lJlte�d 0", l�loncy r�t·!I .. ded 
practice required to �et the best shaves and WIth At. the Cutlery and Gent's ..Fnrmslalllg storel lllslst lIpon . 
the Automatic �tro))ping Machine the getting �he II New Gem," with a guarantee tICket. • 
Blades are always kept In keen cutting order. The Gem Cutlery Co.,.3 3  R e.ade_SI., N . . Y �- .... ��-,-= 

GhOillistry of Mannfactnrin[. 
Waste Products nnd Unapplied Substances are pro­

duced in almost every mnnuiacture. Experimenta.l Re­
Search has shown ways to utilize many wastes and con­
vert losses into profits. 1 make a preliminary examina­
tion of a waste free of cbarge. For instructions abont 
samplinJl. forwarding. etc., address 

PEl ER T. AUSTEN.  62 Beaver Street, New York. 

THE LIGHTN ING  C 
On ly $3.00. 

The New and only Perft:ct Adding 1\lII .. ' .n�� .. s {rNY 
tst�\i!;i��thRSeturn 

We Wi l l  Refund Your Money. The i JustratiOIl shows one-third size of the Lightning . I 
��I':;:llllll:�t l��i�1����i�'�;l�:f�co����1111�a��.figI¥�iv��1�in�;�:rre��l�! arc imm�(li:lte, always reliable nnd correct. Economy' of mone)', trouble and brain labor �iE�Ded']�i'I�S.?ngenious lI1ncliinc. 

'OFFICE PENNSYLVANIA RAILROAD CO., 
NEW YORK CITV, June 20, 1900. 

Tht.: Book-Kpeper Pllbhshin� Co., Ud., 
l)I�!:d'��nb�b-;�:s�,Pt:I�fl�b�oli���eei�:��J���te��K ��tl j��a�rf���� me again in-the near tuture. Yours truly, JOHN B. POST. Don't miss this opportunity Lo procure 01iE' of these machines at tbtl special price of only eS.OO. 
Tm: Boon:·KEI':PER PUBLISIiING Co., Ltd., Dept. B, Det.roit, l\'lich. 

AGliNTS WANTED. 

--AT--
The Paris Exposition. 
This award was made by an INTER­
N ATIONAL JURY OF TWENTY�FIV E M EM­
BERS, AND IN COMPETITION WITH 

TWENTY OTHER TYPEWRITERS. 

The Smith Premier Typewriter Co., 
SYR"C�SE, N. v .• U. S. A. 

'�LI(jHT OF ASIA" LAMP 
T h e  Smallest Porta-

ble Electric Light. 
Unlike all otber portable 
U���ttt�i �!r:,t;i�a�pt�eo 
not dCI eriorRte un1ess used. 
Fn��r:arsoOrhl�g��m�O�s ���r.:-
celled. The " Light of Asi a "  Lamp is made with a. view to beauty. and iR mounted in an 
aluminum sbell covered with fine 
leather. Price $3.00, postpaid. 

Every One Guaranteed. 
E LECTRI C  CONTRACT CO. 

61 ELM STREET, NEW YORK. 

T H E  DANDY S INK CLEANER  
A Perfect and Complete 

HOllsehold Specialty. 

A S I N K  CLEANER & 
SHOVEL COMBI N E D .  

Tidy Housekeepers wHl 
t���� :;.rbuthrb�1>tIJW� 
SINK CLEA'&ER on si�ht. 

TRY IT A N D  BE 
CONVINCED. 

For sale by all Wholesale Hardware Dealers and by 
the.patentee and manuf'r. 

JOHN W. SUDLOW, 
986 Balsey St .• Brooklyn.N.Ir. 

• • • 




