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THE ARMOR PLATE FIASCO. 
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utmost importance to scientists, mu�trate how pains
taking is the work of the modern scientific investigator 
and how delicate are the methods which he em ploys. 

Sir Will iam Crookes described his experiments in the 
analysis of the compounds of uranium,  an exceed ingly 
rare metal, which,  BecquerE'1 fou nd, emitted rays that 
affected a photographic plate, even though an opaque 
object intervened. This  relllarkable property is even 
llJore prono unced in other metals, notably i n  radium 
and poloniulIl, for which reason it was suggested that 
uranium rays wel'e d ue to the presen.:le of minute 
quan tities of these more acti ve metals in uranium. It 
was the object of the experi ments made by S i r  Wi l i iam 
Cl'Ookes to  ascertain whether urani um was in itself cap
able of emi tting light- rays, or whE'ther its strange prop
erty was to be attributed to some otller body pl'esent 
in the form of an impurity. His investigations proved 
that uranium is inacti ve when pure, that polonium,  
at IE'ast, is  not the energetic substance, and that the. 
rays are sent forth by an unknown element, not iden-

Once again,  after many days of wearisome and profit- tical with rad i um, but so closely re�embling it, that its 
less dE'bate, the curtain has been rung down in Con- detection is a matter of  extreme d ifficulty. 
gress npon that perennial farce known as the armol'- In h is  analysis, Sir  Wil l iam Crookes used pi tchblende 
plate controversy. Were the issues invol ved less vital (uraniu m  oxide) ; for h e  found that i t  was more h ighly 
to the highest i nterests of the n ation, this annual dis- radiant than any other u ranium compound ; and should, 
cussion would be, to the impartial and unprE'j ud iced consequently, contain the  bod y sough t in the largest 
onlooker, simply a diverti n g  spectacle-so curiously quantity. He endeavored first to ascertain whether 
com pounded is i t  of pol itics and prejudice, persistent the property was most noticeable in  any particular 
m isstatement, and unpardonable ignorance of funda- salt of u ranium. But his  expE'riments showed that al l 
mental and easi ly ascertained facts. salts were active ; that as the sal t incrE'ased in purity 

Uufortunately, thE' question of the supply of armor the phenomenon was not so marked , and that ex
for our battleships, with which Congress has trifled 80 tremely pure urani u m  did not, alIect a photograph ic  
long, is of the  most vi tal i m portance to  a nation which plate. The natural i n ference was that u ranium han 
is ra pid ly  enlarging- the field of its i mperial i nterests, not the property, and that the rl1Ys were emitted by 
and assum ing responsibil ities which cal l for a vast in- some impurit·y in pitch blende. Poloniu m ,  CI'ookes de
(,I'ease in i ts naval and m il itary strength. Every term ined, could not be the metal which he was seeking. 
AlIlerican that appreciates the momentous changes i n  Radium is  more nearly coi ncident with the energetic 
o u r  international policy which both involved�nd grew substance; but the fiue di fferences which he detected 
out of our war with Spain, realizes that the posses-' .,led h i m  to conclude that the radiant property of pi tch
sion of a powerful  and growing n avy is now more than blende and other urani um com pounds is to be atrri b
ever an absol ute necessi ty. To such people the  spec- uted to the very sl ight ad m ixt ure of an element sti l l  
tacle  of the w hole work of bui lding up the na�y being undiscovered, which can not yet be cri tical ly exami ned, 
held up by the vociferous oratory of a small handful of because it. cannot be obtained in q uantit ies large 
congressmen is painful and alarm ing to the last de- enough for experiment. 
gree--parti cularly when it  is borne in mind that these The nicety of the method of i ll\-estigation employed 
very gentle men who refuse to provide the weapons of by Crookes, and the i m portance of the conclusions 
war wi l l  probably be the most eager for blood-letting which he drew from his i n  vestigations, can be fu l ly ap
in any international quarrel that may arise. preciated only by chE'mists. The ·sign ificance of the 

Now that the  Senate has given way, and the COll- work of Sir  W. Roberts-Austen, on the other h and,  
struction of our warshi ps is  to proceed, i t  is  well to wi l l  be more readily u nderstood. Four years ago, S ir  
poim out just how much delay h as been occasioned Roberts-Austen stated that if a col ullln of lead be 
by a controversy that has been altogethel' barren of reo placed u pon a col u m n  of gold,  and the two metals  
suits. In the first place, until a week ago, when the heated below the fusing-point of l ead, the gold evapor
dE'adlpck was broken, the construction of no less than aies, 'so that even after a. pE;!riod so short as twenty
nin e  first-class battleships and three armored cruisers fou r  hours, traces of gold call be detected in the lower 
was prohi bited, and if  the obstructionists had gained portion of the leaden col umn. In order to prove that 
their point, the embargo would have lasted fOI' yet an- at common tem peratu res also, the nobler metal gives 
other year. The first vessels to be affected were the  off vapors w hich penetrate the baser body, he sub
" Alabama, " ..  Illinois, " and" Wisconsin," which were jected the superposed metals to the ordinary heat of 
authorized i n  1896, and, but for interference, would 65° F. for a period of four years. At the end of that 
ha\'e been com pleted during the sUlllmer of 1899. 

'
As t ime he  found that the gold had d iffused itse l f  i n  the 

it  was, an im possi bl e limit of $300 per ton was put lead, and that thE' amount of gold thus diffused dimin
upon the price of the armor, the u lti mate result of w h ich ished as the distance between the t wo col u mns in
was that thE' war Congress of 1898 was confl'onted w ith crE'ased.  He has not proven that gold evaporates with
the spectacle of these three shi ps, ready for launching, out the presence of another metal; but he has cer
but absolute ly  devoid of armor. Permission was now tainly demonstrated that two metals may m ingle with
instantly givE'n for the clOSing of contracts for armor, out the application of extraordinary heat. 
IlO price whatever being stipulated. Armor-plate, 
however, takes m uch time to fabricate, and Congress 
was presented with the fi rst fmits of i ts folly in the  
shape of three costl y but unfinished ships that cou ld  
not  by any possibi lity be  avai lable, even i f  the war 
were protracted beyond al l reasonable poss ibi l ity. 

And thereby hangs a tale, the moral of which is so 
obvious as to warrant a recital, i n  the vai n hope that 
sOllie recalcitrant obstructiouist may profit thereby_ 
When the certainty of a war was upon us, instructions 
were given to a sh i pbuilding firm that had onE' of the 
unfinished battlesh ips in  hand to d raw up plans for 
placing wooden armor u pon t he sides, barbettes and 
turrets, with a vie w to filling i n  the yawning gaps, for 
w h ich, thanks to Congress, there was no plating avail
able. The guns were to be placed aboard, and our 
gunners, snugly ensconced behind this painted sham, 
were to be sent out under the protectio�, at least, let 
us hope, of a merciful Providence. If  it  were not so 
painful, this incident would be posit ively [unny ; and 
the least we can hope is that the contem plation of 
that humiliating episode wi l l  E'ffeetually prevent its 
recurrence in a future emergency. 

The total delay on the three ships un der discussion 
has been eighteen months; on the th ree vessels of  the 
.. Maine" ciass, twelve months ; wh i le  the clOSing of 
the eon tracts for the six vessels of the . .  Georgia " and 
" Cal i fornia " classes has been delayed for at least a 
year. 

TWO REMARKABLE ACHIEVEMENTS IN CHEMICAL 
PHYSICS. 

Before the London Royal Society two papers were 
recently read, the one by Sir William Crookes, the 
other by SiI- 'V. Roberts-Austen, which, apart from 
"he fact that they dealt with acnievements of the 

....... 
OUR PHENOMENAL EXPORTS. 

An exportation of $40,000,000 worth of manufactures 
in th i l·ty days is a record u nparalleled for American 
manufacturers. That is  the record for the month of 
Apri l ,  1900. The detai ls of the April exportations, j ust 
completed by the Treasury Bureau of Statistics, show 
that the exportation of manufactures during that month 
was by far the greatest of any month i n  our history, and 
within a fraction of $40,000,000. This gives assurance 
that the exports of the fiscal year, wh ich ends with 
June, will considerably exceed $400,000,000, and be 
nearly three times as m uch as a decade ago. This  
phenomenal increase i n  exportation of manufactures 
is especially striking when compared with the progress 
made by European nations, our rivals in the attem pt 
to supply the world's markE't with manufactured goods. 
Great. Britain's exports of manufactures show but sl ight 
increase siuce 1890, and an exa�ination of the export 
record of the princi pal European countries fai ls to dis
close an i nstance in w h i ch the  increase has been as 
much as 25 pel' cent, while that of the United States, 
meanwhile, has been more than 150 per cent. 

An examin ation of the detai ls  of our o wn exportation 
of llJanufactures shows that i t  is in  the prod uction, 
manufactu re aud exportation of metals that we seem to 
excel. The h istory of nations and peoples shows that, 
great groups of people frequently excel i n  certain in
dustr\es, and the growth of our exportation, as well as 
our domestic p rod uction of manufactures, I'eems to 
point to metals as our most sU6cE'ssful l ine  of work, es
pE'ci al ly  at  the present time. In 1889. manufactures of 
llJetals formed less than 20 per cpnt of  our total exporta
tion of manufactures, and in 1900 wi l l  be about 45 per 
cent of our exports of manufactul·E'S. The increase i n  
exportation o f  metals and man ufactures thereof i n  
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the decade 1889-1898 was 339 per cent, while the in
crease in the exportatiOll of all  man u factures i n  that 
time was but 110 per cent, and the increase in manu
factures other than those of metal d uring that time 
was but 55 pel' cent. In this statement of the exporta· 
tion of manufactures of metals, only  those articles COIll
posed exclusively of metals are incl uded; those made 
up in part of metals, such as railway cars, agricultural 
machinery, etc., being included in the other manufac
tures. The rapid increase in the exportation of manu
factures of metals is shown by the fact that the exports 
of brass and manufactures thereof in 1889 were but 
$321,137, and i n  1900 will  reach $1,700,000; instrum ents 
for scieutific purposes increased from $1,033,338 to 
$2,270,803, and in the  year about to end will reach 
nearly $6,000,000 ; copper and its manufactures, which 
amounted i n  1889 to $2,348,954, will  be more than $50,-
000,000 in 1900; i ron and steel increased frolll $21,156,-
077 i n  1889 to $70,406,885 in 1898, while i n  the fiscal year 
1900 they w ill exceE'd $100,000,000. 

Another i nteresting fact developed by the exami
nation of the figures is that the European cOllntries, 
in which man ufactures hl1,'e been long established, 
furnish as satisfactory a market for our manufactured 
goods as do the countries where manufacturing has not 
yet been largely developed. In reapE'rs and mowers, 
clocks and watches, sewing mach ines. b icycles, and the 
various manufactures of iron and steel, and many 
other articles of the h igher grades of manufacture, the 
E uropean countries, in which manufacturing plants 
and machi nery and skilled workmen abound, furnish 
a market for a large share of our exports, thus fai l ing 
to  j ustify the expressed fear that a development of  
manufactures i n  cOllntries where w e  are now seeking a 
foothold for our commerce would destroy their value 
as a permanent market. 

In this attempt to show the growth of the exporta
tion of each article in every direction, it has only beE'n 
practicable to measure the growt h by values, as the 
varying value of the  units of quantity dE'signated by a 
com mon name would prove confusing and misleading. 
A statement of the n umber of watches, clocks, sewing 
machines, typewriters, electrical instrumen ts, mowers 
and reapers, carriages, articles of glass and china ware, 
builders' hal'd ware, and miscellaneous articlE'S of cot
ton and wool An goods, for instance, in which the val ue 
of units ranges from a fe w dollars to h undl'eds i n  a sin
gle class, would convey no information for com para-

, tive purposes and does, not supply any facil ity for 
measuring the real gro wth of the industry or the com
merce in it, as does the s illlple statelllent of total values 
by classes. On the other hand, the well-known fact 
that prices of nearly all classes of manufactured goods 
have greatly increased by reason of cheapened and i m
proved methods of production renders a mere state
ment, of values somewhat m isleading in an attempt to 
determine the actual increase in the exportation of 
numbers or quantity of nearly all articles. 

As already indicated, the largest growth in our ex
port of manufa,.ctures is  in that of meta,}s. The largest 
class of manufacturE's of m etals exported is that of 
il'On and steel. In 1880 the export of man ufactures of 
i ron iwd steel was $ 14,716,524, and in 1900 wil l  exceed 
$100,000,000, or more than se\'en times that of 1880. 

In no feature of our export trade has there been a 
more remarkable gl'owth during the decade than i n  
rails for rail ways, especial ly those o f  steel. T h e  total 
exportation of iron rails in 1889 was but 7 tons, and i n  
1898, 2,769 tons, the val u e  rising from $240 i n  1889 to 
$37,150 in 1898. In steel rails, however, the growth 
was even more remarkable, the n u m ber of tons ex
ported i n  1889 being 7,398, and in 1898, 229,782, while 
the val ue increased from $235,387 i n  1889 to $4,613,376 in 
1898 aud in  the fiscal year 1900 is  l ikely to reach $8,000.000. 
This increase has been especially marked during the  
past three years. the exports of steel rails in the  fiscal 
year 1896 being $540,797; those of 1897, $2.482,208; those 
of 1898, $4,613,376; and those 1899. $5,298,125; while the 
first' ten mon ths of the presen t fiscal year show a gai n  
of abou t  $2,000,000 over the corresponding months of 
last yeal·. Wh ile this rapid increase is due to a gen
eral ly  iucreased demand, the countries showing the 
most marked growth in  t heir purchases of steel rails 
from the United States are Russia, Canada, and Japan. 

• 'e • 
THE RAILROAD SYSTEMS OF ASIA. 

The total length of the rai lroads in Asia is 30,COO 
m i l es, of wh ich t w o-thirds are represented by British 
India. The Trans-S iberian alone has 5,800 kilometers. 
In China the different European and American syndi
cates have obtained concessions for about 3,000 
m iles of railroad, and these are for the most part in con
struction. The Chinese govern ment possesses also 
about 300 m iles of l ines whose operation is now 
being carried out under good conditions, especially for 
the l ines uniting' Pekin to the port of Tientsin. Japan 
has no less than 3,100 m i les of railroad, and the 
French colonies, w h ich now possess but 250 m ilE'S, 
have more than 2,500 miles in construction i n  
Cochin-Ch ina, Annam and Tonki·n. The Dutch East 
Ind ies have a well devE'loped systE'm. Java alon e hav
ing 1,000 IIti les. -- Th-esa fi-iu-resare fl'.r surpassed by 
those for British India, whose system has a total 
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length of !1,100 m ile!!'. Persia has as yet no rail
road systems, but the Russian syndicates appear to be 
ready to profit by the monopoly which they have 
secured for the construction of railroads in that coun
try. Turkey i� adding a number of i m portant l ines of 
road to the 1,600 miles al ready possessed in Asia ; 
the Franco-German line, of Bagdad, is one of the larg
est of these systems. 

. ·e • 
E LECTRICAL SUPPL� BY GAS COMPANIES. 

BY AL!rON D. ADAJI(S. 
That the essential equipment in gas service is well 

su ited to serve an im portant pu rpose i n  electrical sup
ply has become apparent wit h t he development of the 
gas·engine. A gas works ready to deUver a large sup
ply of gas at any point in a wide and . th ic kly settled 
area can opera.te in  that area a n u m ber of gas-driven 
e lec tric sta tions at a m i n i m u m  cost. There are t wo 
very good ·reasons  why such gas-driven stations can 
be . operated wi th  decided adv.llntage by gas com
pan ies. One of these reasons l ies in the fact that elec
tric energy from these small stations can be sold for 
several ti mes the price of the gas consumed in its opera
t ion. The other reason is due to con ditions that make 
it possi ble to generate electric energy at such stations 
at a less sum per unit than w ith most other systems. 

�'irst consider the se i l i ng-price of gas consumed to 
drive dynamos and the wa rke t va lue of t he electric 
output. For gas-engines of not les s  t.han 100 ho rse 
po we r, s uch as wou ld be used at these s lllall electric 
stations, a consumption of 18 cubic f eet o f  gas ,  con tain 
in g 700 heat units per cubic foo t, is sufficien t, per b rake 
horse-power hour developed, at ne arly fu l l  load . Di
rect-current dynamos, i n  sizes to com pare wit h the en
gi nes j ust named, easily show a fu l l  load efficiency 
of 90 per cent. Each electrical horse-po wer output 
at the dy'nalllo termi nals requires, therefore, the 
consum ption of 18 +0'90 = 20 cubic feet of gas in the 
engi nes. As the electrical horse-power hour, o r  746 
watt-hours, is very close to three-fourths of the kilo 
watt-hour, t he latter requires 20 + 0·75 = 26'7 cubic 
fe et of gas at the engine. In the l ar gest cities, the 
aver age price pe r ki lo w att-ho ur is about ten cents. 
Under siwilar conditions the average price of gas con
tain ing 76Q; heat-units per cubic foot is  about one dol
lar per thousa.nd' cubic feet. At this ra te , t he 26·7 cu bi c 
feet of gas necessary to produce one ki lowatt-hour at 
the dynamo terminals have a sel ling price of 2·67 
cen ts. 1.' he  product of the electric plant is, therefore, 
10+2'67=3'75 ti mes as valuab le as the gas consumed i n  
its engines. T he 26'7 cubic o f  gas should supply five 
or s ix sixteen-cand le power bu rne rs du ring one hour. 
The most common efficiency for incandescent electric 
la mps i s  3·5 watts per cand le, or 56 watts per lamp, so 
that one lamp-hour corresponds to 56 watt-hours. The 
gas-engine and dynamo deliver 1, 000 watt-hours on a 
consu m ption of 26'7 cubic feet of gas per hour, so that 
this amount of gas, through the mediu m  of the elec 
tric plant, supplies energy for 1000+56=18 incandescent 
lam p-hours nearly. In other wo rds , gas , us ed in an 
engine to drive a dynamo, wi l l  operate three t imes as 
rnany incandescent electric la mps as gas ·burners of 
equal candle-power. If the electric energy from the 
gas-driven dynamo be used i n  arc lamps, the i l lu mi 
nating effect prod uced from a given q uantity of 
gas is still  further increased. The actual average 
cand le-powers of arc-lam ps is about one-fourth of the 
nominal cand le- powers. On a bas is of their actual 
average i l luminating powers, a rc-larnp s  consume 1 
watt of electrical work per candle· power. O ne kilo
watt-hour of electrical energy thus produces 1 ,000 
candle-po wer hours at the arc-lamp, w hile the  26 7 
cubic feet of gas consumed to generate 1 ki lowatt-hour 
gi ve about 16X6=96 cand le -po we r hours at the gas
burners. Gas used to drive an engine and dynamo 
supplies about ten times as m uch ill umination at arc 
la lllPs . as it could give off if b urned directly f or Ji gh t
iug purposes. 

It may now be considered whether the firs t  cost an d 
operating expenses of small e lectric pl ants,  as pa r t of a 
j!"as system, would be such as to offset the h igher re
turn on· a given amount of gas. MallY a gas sys tem 
would, probably, supply a n u mber of smal! electric 
generating stations along its main pipe l ines, w ith 
increase of the latter or additions to the p lant for gas 
prod uction. This opinion i s  balOed on the f ac t  that 
gas·prod ucing equipment is not usual ly worked to i ts 
full  capacity dUI' ing all hours of the day, and that 
gas- mains have a very s mall flo w during the ·greater 
part of each twenty-four hours. Moreover, an increase 
from the pressures of a. few ounces per square inch, 
now common, to pressures o f  several pounds will ma
terially multiply the possible deli very from preseut 
mains. Neglecting then, fo r the moment, any poss ible 
outlay for the i ncrease of gas plants and mai ns, the 
first cost of electric stations suppl ied by these mains 
lDay be considered. There are some very obvious ad van 
tages of gas-driven O\'er ste am-dr iven elect ric st at ions. 
With gas-engines no boilers and no high chim neys are 
necessary ; the handling of coal and ashes is avoided; 
on ly sufficient water is n ecessary to ma ke good th e 
evaporation due to cooling ; and a generating e qui p
Uleot of relatively large capacity requires but a swall 
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sp ace. These features of gas-driven electric plants re
d uce to a miniwum. the charges that must be made 
against them for real estate. The installed cost of gas 
engines and d ynamos, wi th al l connections and acces
sol"ies, should not exceed one hundred dollars per ki lo 
watt of electric output capacity. During ten hours 
operation at full  load, the v alue of the output from this 
gas and electric machinery would amount to one per 
cent of its cost, and four months of such operation, 
averaging ten hou rs. per day, would give a gross return 
equal to the entire i n vestment. It wou ld probably 
prove desirable to install storage batteries with capa 
cities of, perhaps, twenty per cent of the max im u m  
rates o f  output a t  these �as-driven electric stations, to 
steady the s tation volt age, ke ep wor king engines fully 
lo aded and supply the entire demand at ti mes of mini
mum loads. These batteries, however, would reduce 
the necessary engine and dynarno equipment by an 
amount equal to the battery capaci ty, be cause al l  
would work together during t he s ho rt periods of max
i m u w  loads. The weight of the electrical conductors 
for a given electric pressure, rate of energy transmis
sion, and per cent of loss wust vary as the s quares of 
the distances between stations and consumers. One 
distinctive feature of the plan here proposed is that 
these distances are short-much shorter than those 
over which presen t  electric systems usual l y  extend
and the cost of conductors wi l l, therefore, be compara
tively light. As an apprOXImate figure, it may be said 
that the total outlay for the distribution system be
tween these gas�d riven stations and their customers 
should be about fi fty dollars per kilowatt capacity of 
conductors at their m aximum loads, on an average, or 
about one-half the expense for plant equipment. In  
order th us to i ncrease the  gro ss return on gas about 
3'75· ti mes, there m ust be added to fi xed i nvestment 
about $150 for each 26'7 cubic feet of gas consumed, 
for the increased return, per hour. The electric eu
ergy produced from these 26'7 cubic feet of gas hourly 
has a mar ke t value of 10-2'67=7'33 ce nts more than 
that of the gas, and, allo wing a,ooo wo r ki ng- hours at 
f u l l  capacity per year, the increase of revenue from· 
the gas used in  the electric generating and distributing 
eq uipment, at the esti mated cost of $150, amounts to 
$0·0733)C 3,000=$219.90. Labor i n  an electric plant 
driven by. gas-engines i� a comparatively sma ll ite m, 
and m uch below the necessary amount of work to 
operate a steam and electric station of equivalent capa
city. Whether these mai n facts, and the many m inor 
ones beari ng on the su bject, warrant the supply of 
electric energy from numerous, comparatively small 
gas-driven plants m ust depend, in some measure, on 
the relative first cost and operating e xpenses of steam 
and elect rie p lants for the same service. 

The economical transmission of electric energy is a 
very real and pressing problem in the design and opera
tion of extensive electric systems. The necessary sub
stations for a high-pressure electric system re qui re 
fully as much room and more equipment than would 
gas-dri ven electric generating stations' of e q  ual capacity. 
In batteries, the most expensive eleUlent  of equipment, 
the electric sub-station requires more than the gas
driven plant of the same output, in order to lessen the 
load on the main station during times of ma xi mu m de
mand. Aside f !"Om the battery· capacity and output, 
the electric sub-station must contain, per unit ra.te of 
delivery, unit  capacity i n  rota ry converters and a little 
more t han unit capacity in transformers, making fully 
two units of electric m achine capacity per one of out
put. Rotary con ve rte rs a re more expensive per unit 
of out put than direct-current dynamos, while trans
formers are less so, making the machi nery e qu ip ment 
for electric sub-stations about twice as e xpenswe as the 
dynamosof·a gas-driven plant for equal output. 

Considering the additional requirement for batteries 
at electric sub-stations over that at gas-dr iven plants, 
and the double charge for electrical machinery, the 
total internal equipment of electric su b-stations and of 
gas-driven plants may be taken as about equal in cost 
for the same output. The local d istribution systew 
from each kind of station should cost substantially the 
same. 'fh e  electric generating station w ith stea m
boilers, high grade engi nes, dyna mos, transformers, 
and high-pressure transmission l ines, delivers not more 
than ten per cent of the energy contai ned i n  coal to 
the sub-stations, and deri ves a return only on what the 
sub-stations send out to consumers. In cont rast, on 
the ot her hand , is t he gas-plant and pi pe syst em, d is
tributing in water· gas ful ly 60 per cent of the con 
tained energy i n  coal and mo re t han 90 per cent of the 
energy in  t he oil consumed. Consideri ng on ly  the 
efficiency i n  transforming the energy of coal for each 
la�e. th e  gas-driven electric plant delive rs 0'60 X 0'20 X 

0·90 = 10'8 per cent of the energy of coal as electric 
cu rrent ,  while the electric sub· station at i ts best can 
i nclude in i ts output not more than 0'75 X 0'15 X 0'90 X 
95 X 90 = 8·6 per cent of the energy in coal con
sumed i n  the boil er-furnaces. Theile figurel;' are based 
on efficiencies o f  0'60 for the water-gas process, 0'20 for 
gas engines, 0'75 for steam- boilers, 0'15 fo r stea m-en 
gines. 0'90 each fo r dynamos and rotary converters, and 
0-95 fo r large-st ation step-down transformers. No ac
,oun t is taken of the small losses tn gas-wains aud 

high-pressure electric lines from main to electric sub 
stations. A m uch larger portion of the energy of coal 
can be transmitted through a gas pipe than through an 
electric cable, and. the best locations for the generation 
of electric currents are close to the areas to be served. 

• I ••• 
PARIS EXPOSITION NOTES. 

T he wor k I)f instal ling the different exhibits in the 
annex to the Paris Exposition, at Vincennes Par k, has 
been somewhat behindhan�, but at the . present ti me 
the p ar k contains a series of buildings in which a num
ber of exhibits· of d ifferent kinds. are being prepared. 
One of the most im portant of these is the building de
votel} to the Transportation section, this being an 
annex to the main building in the Exposition grounds. 
It contains the exhibits of locomotives, railway mate
rial and electric traction, and a considerable space has 
been allotted to each of the principal n a tions ; France, 
Germany , England, the Un ited f;tates , Russia, etc., 
have important exhibits which i nclude locomotives o f  
d ifferent types, electric cars and trucks, air b rakes, 
etc. In the Austrian section the Ganz Company has 
an electric car truc k with t wo 25 horse po wer motors, 
and the Societe Electrique of Winterthur, S witzerland, 
has an electric motor car of the type used on the in
clined rail way of Lyons. An electric locomotive of 
considerable size is th at constructed by the Ateliers 
d u  Nord de France, the electric material being furn
ished by the General Electric and T ho ms on -Hous ton 
Co mpan ies. In the Ame�ican section, the J. G. Bri ll 
Co mp any, are putting in an exhibit of car tru cks with 
and without car· bodies. The American Air BI'a ke 
Co mp any h as a large exhibit showing its system, and 
a n u mber of other exhibits are now being i nstalled. 
When Ilomplete, this building will contain one of t he 

. most i nteresting collections of the Exposition. Near 
by is the section of ground allotted to the United States 
-in which several buildings and pavil ions have been 
erected. T he largest of these is the Mach inery Hall, 
a long b uilding with a main ais le and t wo side pas
sages, giving a considerable floor-space fo r the diffe�ent 
exhibits. The motive power for the machines was t l)  
have been furnished by a Ball engine and a dynamo 
of American make; the engine is now in place, but the 
dynamo is  lacking, as it was sent on  the" Pau i I lac." In 
pl ace of t his se t. a Willans engine of the upright type 
and a Bul lock dynamo of 150 ho rse power were brought 
over from England and rapidly set up. The d i fferent 
machine tools are run by small electric motors of differ
eut makes averaging 15 horse power. A large col lec tio n 
of American machine -too ls is to be seen here, i nclud. 
ing lathes, planers, drill· presses, etc. , of improved 
models ; the Brown & S harp Company has an i nte r
esting ·exhibit of tools, dies and gauges, and the Inger
soll-Sergeant Dril l Co. show a number of air-compressors 
and dril ls. An overhead electric crane of the Shaw 
pattern has been i nstalled in the build ing. N ea!' b y  
is  a fine pavilion erected by the McCormick Com pan y 
for its exhi bits of agricultural i mplements, an d another 
handsome structure has been built for the American 
bicycle exhi bits; a number of these are al ready . i n  
place, b ut the bu i lding is not yet open t o  visitors. A 
n u m ber of windmills of American types have been 
erected in the section, and one of the interesting features 
is an oi l  derrick. Not far from the United States sec
tion is a building erected for various types of smail 
engines, and here have been instlilled a n umber of gas 
and steam engines of various makes. Another build
ing contains the Acetylene exhibits, and a few of these 
are a lre ad y ·in place. In this part of the grounds is 
the Automobile building, which is  to contain the vehi 
cles of  different countries, and in the neighborhood is 
a vast bicycle track of oval shape with an extensive 
series of tribunes ; i t  is called the Velodrome Munici
pal, and will  be used for the numerous bicycle events 
which will ta ke place during the season, in which the 
champions of various countries are to be represented. 
In t he section allotted to the Army and Marine, special 
provision has been made for an exh ibition of carrier 
pigeons. Near t his  is the Aerostatic park, which will  
have th e necess ary buildings for the balloons; h ere a 
number of ascensions and contests have been arran ged 
for, and the most recent i mprovements in the art of 
ballooning wi l l  be shown. A space has been set apart 
for an extensive collect ion of agricu ltural machines, 
for w hic h su fficient roo m  could not be provided in the 
C hamp de Mars. The gl"Oups of horticulture, avicul
ture, athletic sports, etc. ,. have spaces assigned them. 
On an island in the center of the Lake lJ'aumesni l  is 
situated the Forestry bui ldin g, which is an annex to 
th at of the Exposition. A large tract of ground has 
been devoted to the agricultural and stock ex hibits, 
whi ch are in charge of the Minister of Agricultu re. 

·An in te res tin g feature is a nu mber of grou ps of work
men's houses, which occupy a con siderable space; they 
are built after various models by France, Germany, 
A ust ria, Swi t.zerl an d ,  etc. , and show the most approved 
construction in wood, brick and other materials. On 
the mai n automobile track around the lake has been 
erected a line of iron poles supporting a 'double over· 
head wire fo r the use of the ne w system of electric 
mot or wa gons constructed by the Trolley Autolu )teur 
Company. 
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FELLING TALL CIU:M:NEYS. 

The demolition of a loft.y chimney. when accom
pl ished in the same manner as it was e rected, that 
is,  brick by brick, is a tedious, protracted, and 
expensive process. But in England. a much more 
effective. quicker, and cheaper method of bring
ing a chimney to the ground is in vogue. By this 
process, a chimney two or three hundred feet in 
height, that occu pied several months in  its erection, 
and which may weigh several thousand tons, 
is t h rown down in a fe� days at an in
significant expenditure of labor and money. 
Yet nothing could ' be s impler than tbi!! 
special process of demolition. It briefly 
consists of removing the greater portion of 
the base of the chim ney; lSubstituting thick 
wooden underpinning for the masonry, and 
then firing the propR, which in time burn 
through, with the result that the chimney 
col lapses en bloc. 

Tbis method of chi mney fel l ing was devised 
by a Mr. James Smith, resid ing at Rochdale, 
a suburb of Manchestel', who has over
thrown nearl y  a huudred chimneys in this 
manner in  various parts of England and 
the Contiuent of Europe, and in  every case 
without the sl ightest mishap. Some of 
these chimneys were among the largest in 
existence. 

J,ientifi, !lUeri,au. 
The underpinning was'a most laborious process, since 
it occupied no less than a fortnight's hard work. To 
perform the same operation on an ord inary chimney is 
a matter of only a few hou rs, so a very adequate idea 
may be formed of the strength and solidity of the 
structure. The masons experienced exceptional diffi
culty i n  removing one or two of the' stones, which 
weighed no less than 2� tons each, while 16 tons of 
.llIasonry in all were removed and fifty props inserted 
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insure that they all col lapse simultaneously. If the 
operation is successful, the chimney does not topple 
over, but telescopes perpendicularly into a large heap 
over its original fou ndations. 

••••• 
U'aek DlalDonds. 

The only two regions from which black diamonds 
are taken seem to be the Cape of Good Hope and the 

.province of Bahia ill Brazil. The black d iamonds are 

In fell ing a chimney, the stack is first 
thorough l y  exami ned and careful notes made 
as to its heigh t, weight, and con dition. 'A 
sUr\'ey of the surroundings is t hen made 
to ascertain which is the best direction 
in . which to 'overthrow the structure, and 
so long as the available area wh ich is to 
receive the m ass is a l ittle more than the 
l ength and breadth of the stack, it is  
sufficient. Having detern:iined upon the 
direction of the fal l and the available area 
to receive the stack, an incision is made in 
the center of the chimney at a height of 
five or s ix fee t from the ground, facing 
the direction in which it  is to fal l, and 
corresponding cuts are made ' on each of 
the sides. As the bricks are removed, 

FELLING A 200-FOOT STACK BY Ull'DERPINNING AND BURNING, 

divided into two varieties, known as carbons 
and borts. The first of these is a variety of 
diamond which occurs in irregular cryst.als, 
having a somewhat granu lar structure with
out possessing a distinct cleavage. Its 
hardness is at least as great as that of the 
diamond, although its density is inferior on 
account of a slight porosity ; it has a 
resi nous luster and is grayish or black in  
coIOl'. The " bort," on the  contrary, i s  
s()lllewhat spherical and does not present 
the irregumrities shown by the "carbons ;" 
it is grayish or black and somewhat translu
cent, taking the form of round masses with 
a rough surface or one presenting a confused 
crystall ine str ucture. It is only within the 
last ten years that the black diamond 
industry in  Brazil has assumed any con
siderable importance; it is utilized in the 
manufacture of rock-drills, etc. The de
mand is constantly increasing, and for this 
reason the price reIllains high. The region 
where the black diamonds are found is 
about one day's journey from Bahia, by 
boat to Sa.n Fel ix  and by railroad to Ban
deira do Mello: this is also a diamond
producing district. 'fhe most prod ueti ve 
region is found beyond the river Paragason, 
abont two days' journey by mule. It is  
probable the black diamond is to be found 
i n  all this region, but  on account of the 
primitive methods of extraction the only 
places from which they are taken are the 
bed of the river and its  tri butary the San 
Antonio, and from the sides of the Sierra 
des Levras. The carbons are found in a 

an underpinning of 6 X 6 tim bers is inserted, the 
work being carried on unti l  about two· thirds of 
the base of the stack has been so treated. By �this 
t i me the stack usually is listing over sligh tly iu,the 
d irection in  which it is to fall ,  the list being a n  in
dication that the chimney is resting almost entirely 
upon the underpin ning'. At the same time on the 
reverse side of the chimney there will  appear a slight 
crack in the masonry. The underpinning is car
ried on unt i l  this fracture appears, for unless the 
greater part of the structure rests upon the sup
porting posts, the direction of the fall can by no 
/Ileans be predicted wi t h cer
tainty. 

in their place. This chimney came down vel'y q uickly 
after the props were l ighted, the fal l  taking place in 
10)1' minutes, whereas it  usually takes half an hour to 
burn out the su pports. Our  photograph was secured 
as the chim ney fell over, and it shows the shaft in the 
act of telescoping. 

'fhe largest. stack ever brought down by this method 
was one at a large paper mi l l  at Manchester. It was 
no less than 270 feet in h eight, was octagonal in shape, 
and measu red 90 feet in circumference at the base. 
More than 1, 000, 000 bricks were employed in its con
struction, 100.000 of which constituted the foundations. 

kind of gravel consisting mainly of quartz 
pebbles mixed with ferruginous clay and resting on a 
clay st.ratum. 

A spot is chosen in  the bed of the river where it 
is not more than 20 feet deep and where the current 
is not too rapid ;  a long pole is planted, down 
which the native descends, being provided with 
a sack whose mouth is stretched open by an iron 
ring. The clay is scraped from the bed of the stream 
and the sack filled with gravel; it is brought up 
and taken to the shore, the sacks being stored out of 
reach of high water. This operation is carried on each 
day for the six months ·of the dry season. At the com-

mencement of the rainy season, 
when the search is suspended on 
account of the current and the 
great depth of the ri ver, the gravel 
is washed and examined for car
bons. The divers are quite ski l l fu l  
and can remain under water for 
more than a minute and a half. 
The parts of the river having a 
great depth are not worked; here 
dredges or diving apparatus could 
be used to advantage. ,ABother 
method of extraction consists in 
perforating the sides of the moun
tain /llong the shore, and a number 
of tunnels have thus been m ade 
for the extraction of gravel contain
ing d iamonds and car bOils. The 
work is carried on d uring the dry 
season, and in the rainy season the 
gravel is washed in  cradles or by 
similar methods. The carbons are 
found in dimensions varying from a 
grain of sand to crystals weigh ing 

The gap made in the base of the 
stack m ust be of sufficient width 
to cause the structure to drop and 
telescope when fal ling. I f  only 
a narrow gap were made, the 
stack would simply pivot on i ts 
base and come down intact, measur
ing  i ts length on the ground ; but 
as i t  is  desired to concentrate the 
debris, a sufficient gap is llIade at 
the base to insnre that as the stack 
leans to its fall  it will  drop a few 
feet vertically en masse, the jar 
thus given to it  causing the mass 
to crumble upon . itself. As soon 
as the underpinning is complete, a 
fire of highly i nflam mable combus
tibles i s  bui lt  up, and the props are 
thoroughly saturated with oil and 
covered with pitch and tar. On 
the occasion of the fel l ing of a stack 
at Preston, which was 250 feet in  
height and weighed over 3,500 tons, 
t.here was commmed in burning 
out the underpi nning 6)1' tons of 
(/.oal, 4 tons of pitch, 40 sacks of 
shavi ngs, 108 gal lons of tar, and 126 
gallons of paraffine. The burning 
of the props has to be most care
ful ly watched, s ince it is necessary 
that they all col lapse at the sallie 
time to insure that the chi mney 
wi l l  fall in  the desired direction. 

BASE OF THE STACK UNDERPINNED, AND FUEL LAID READY FOB. BURNING. 

. 
975 carats : the largest was d is
covered in 1894 and sold at Paris 
for 100,000 francs. The size pre
ferred is that weighing from one 
to three carats, as the large masses 
m ust be broken, with considerable 
loss. The carbons are used princi
pal ly  i n  the const.ruction of rock 
dri l ls, being disposed on a steel 
crown in circles or rows; their price 
is naturally h igh,  this resulting in 

We present illustrations of the felling of a shaft 
at Mythol lllroyd in Lancashire, which was erected 
in 1833 at a cost of $5,000 and was 200 feet in 
height. It had been sadly damaged by the agencies 
of wind and weather, and sooner than repair the 
chimney it was decided to bring it down. It would 
have am ply repaid any expense devoted to its renova
tion, however, si nce it proved to be one of the most 
solidly constructed shafts in the country. The base 
was square in section and measured 11 feet each way. 

The total weight of the structure was nearly 4,000 
tons. 

The process above described is that which is always 
employed when the stack has a large space into which 
to fall, be it circular, square, or octagonal in shape. 
When, however, it has to fall into a more l imited space, 
it is a much more difficult operation, since the whole 
of the stack has to be subverted and has to rest en
tirely on the wooden props. Then again the burning 
of the fire necessitates aisiduous watchin� in order to 

part from the imperfect methods of extraction em
ployed. The buyers are found chiefly at Bahia, and 
have representatives in the min ing region ; the price 
is variable, and averages $22 per carat. 

... .ea .. 
IN Vien na, telephone booths are furnished with 

napkin�beai-ing the i nscription, " Wi pe, if you please." 
The napkins are changed frequent.ly, and this Ull
dou btedly serves to keep the mouthpieces of the 
transmitters· in good sanitary condition. 



JUNE 1 6, 1 900. 
THE HERRE SHOFF 70-FOOT YACHT " MINEOLA. " 

Although t here will  be no race this season for the 
A merica c u p, the enterprise of a few of our leading 
yachtsmen will be respon s i b l e  for a remarkably inter
esti n g  series of races, wh ich will form a connecting 
l i nk between the America cup races of the season of 
1899 and those 
which are destin
ed to take place 
in 1901. 

T h e  7 0 - f o o t  
yacht " Mi n eola 'I 
is the first of four 
identical s loops 
wh ich have been 
con stru cted this 
spring by the:Her
reshoffs at their 
Bristol yard. She 
was also the first 
of the four  to 
spread her can
vas, and the ac
companying i l l us
tration shows this 
beautifu l  craft as 
s h e  appeared dur  
ing  her trial tri p. 
The other three 
yachts are •. Rain
bow, " owned by 
Cornel i u s  Vander
bi l t ; " Virgi nia,"  
bu i lt for W. K.  
Vanderbilt, Jr. ; 
and a yacht for 
H.  P. Wh itney, 
w h ich has yet to 
be named. The 
four yachts are so 
com pletely ident i 
cal that the i l lus
t I' a t i o n of t.he 
" Mineola " will  
stand eq ual ly well 
for any one of Ithe 
other th ree. 

Phot.ograllh lJy Fl Unk n. Child, Newport, R. I. 

� titutifit �tUtritau 
the bowsprit and main boom do not project relatively so 
far outboard. The four vessels afford an excellent 
school for practIce, and will serve 1.0 keep our sk ippers 
and crews, both professional and alli ateur, in trim 
for the international season of 1901, which promises 
to be most exciting in the history of the All1erica cup. 
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II." making a much bolder bid for the cup than the 
lighter and more costly Fife creation. It w i l l  be inter
esting to see what the designer of the " Val kyries " can 
do when he is given a free h and as to mater ials and 
cost. That he can match the best efforts of Herreshoff 
we do not believe ; but that he can come m uch nearer 

to it than Fife is 
q u ite probable. 

ELECTRIC HEAD 
LIGHT EFFECTS. 

BY D.  ALLEN WILLEY. 
The e I e c t I' i c 

head light, w hose 
bri l l i ant  i l l umina
tion is well por
trayed in the re
markable gro u p  
o f photographs 
herewith repro
duced , i s  in  exten
s ive use in  some 
of the Southf'rn 
S tates, and is  be
ing freely adopted 
i n  t h e  W e s t .  
Among the rai l
I' 0 a d com pan ies 
which have fayor
ed it are the Cen
tml of Georgia 
and the. Cinc in
nati, New Orl eans 
and Texas Pacifie. 
In many portions 
of the Sou th ern 
a n d  W e s t e r n 

States the rail
road tracks are 
not s e p a I' a t e  d 
from the adjoin
ing fi e I d s  and 

grazing lands by 
fences, and it is  a 
com mon pract ice 
for the farmers to 
al low t h e i r  l i ve 
stock to ru n at 
large. As a res ult  
the rai lroad com-

T h e  general di
mensions of the 
, . Mineola " are : 
length on water 
line, 7 0  f e e t :  

One of Four Identical Boats Built by Herreshoff for the Season of 1 900. panies are com
pelled to pay large 
sums annu al ly for length over all, THE 70-FOOT lACHT ..  MINEOLA," OWNED BY AUGUST BELMONT. 

106 feet ; beam, 
19 feet 8 inches ; and draught. 14 feet. Although 
she so greatly resem bles the American champion of last 
season that she might well be m istaken at a distance 

for the larger yacht, her construction is nei ther so 

l ight nor so costly, and there al'e d ifferences in sail 

plan wh ich w i ll read i ly be noticed by the yachting 
. . sharp. " As a matter of fact., she is  a com pro m ise be

t.ween the raci ng cruiser and th e out-and-out racer, 
possessing the comfort an d hand i n ess of the one with 

someth ing  of the speed of the other. Hence we do 
not find the extreme fea-
tures of the hollow mast 
and spars. metal plating or 
exaggerated sai l plan of 
the h ighly developed rac
ing m achine. The vessel 
i s  of com posite build, the 
frames and deck beams 
bei n g  formed of n ickel
steel bulb angles, and the 
deck planking and sheath
ing being of wood. The 
m ast is 78 feet long ; top
mast. 47 feet ; main boom , 
75 feet : gaff, 42 feet 9 
i nches ; spinnaker pole, 58 

feet : while the bowsprit 
measu res 18 feet outboard. 
T he sail area, as measured 
for racing. will total some 
6, 000 square feet. It wi l l  
be noticed from t h e  i l l us
tration that the sai ls  are to 

be of the cross-cut pattern, 
which has been used al-
1lI0s t exclusively of late 
years on American yachts . 

The latest information from Glasgow is to the effect 
that Watson , the designer of the " Thistle " and the 
" Valkyries," wiII  he gi ven the next opportunity to 
draw the' l ines of an America cup·chal lenger. The 
. .  Shamrock " is to be' somewhat remodeled and used as 
a trial boat for the new boat, perform ing in this 
respect the d uties wh ich were so wel l carried out by 
" Defender " during the preliminary tuning u p .  of 
" Co lumbia." All th i ngs con sidered , the 'Watson boats 
were wore successful than the " Shamrock," " Valkyrie 

cat t le and hogs 
which have been killed by passenger and frei ght tra i n s, 
and a n u mber of serious accidents have occ u rred, due to 
derailment. The Cen tral of Georgia Ra i l  way traverses 
a very large area of low-level coun try, and until the 
adoption of the electric headligh t the engi neers were 
obl iged to use the greatest cau tion i .n run n i n g  at night, 
and on some occasions it has been necessary to stop 
the trains and send men ahead to drive l ive stock from 
the track. Engi neers were under orders to run trains 
slowly through the graz ing d istricts, as on a dark n i !:ht 

they could see but a few 
hundred feet of the track 
ahead, the oil head light 
being of very limited 
range. 

By ming the electric 
head l ight the length of 
v ision has been greatly i n-· 
creased, objects bf'ing 

plain ly percept ible  at a 
distance of o ver h a lf a m i le 
under favorab le con ditions 
of the atmosphere . As w i l l  
be  noted by t h e  accom pa
nying photographs, such 
slllall objects as br idge 
warn ings, p o  s t s ,  etc. , 
along the right of way are 
dist inctly vis ible at a dis
tance of several h u n dred 
yards, so inten se is the i I l u
nJ i nation ; whi le  a broken 
rai l or a displaced sw i tc h  
would b e  visi ble i n  t i m e  to 
mitigate, if not ent i re ly  
avert disaster. The ph oto
graphs reproduced were 
taken oy the light of the 
electric headlight along the 
l ine of the Peoria, Decat U l' 
and Evansville Rai l way. 
The n egatives were ex pos
ed for about forty m inutes. 

These photograpbs were taken with locomotive at 1,000 aod 2,500 feet from bridge. 

As compared with the 
" Colu mb i a, "  the . .  Mine
o la " has the same long 
overhangs, graceful shear, 
rising' to a somewhat lofty 
bow, and characteristic 
beauty of l ines. Under 
water the lateral plane has 
not been cut into q u i te so 
far, &nd the body is some
w hat ful ler. The mast 
also is set further a.ft, a.nd lilLlilCTIUO Xlil4PIoIGJll l'KOTOGR41'KS-lilXPOSlJU, 40 lIINUTlilB. 

The light furnished is of 
the arc type. requiring car
bon burners. The elec
tr icity is generated by an 
ordinary dynamo, oper
ated by a Pyle compound 
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steam turbine of 1�-horse power. '),he li�ht with 
a good reflector equals about 8,000 candle-power. 
The dynamo and turbine are attached to the top of 
the boiler between the headli�ht and the smokestack. 
Steam is introduced i nto the turbine frolll the main 
boi ler at. the will of the engineer, the mechanism of 
course be i n g  operated from the cab. A carbon can be 
1)sed cont in uously for about eight hours, so that it is  
!l Il n ecessary to feed the lamp for that lengt h  of time. 
In connection with the burner an ordinary locomotive 
reflector is used, the combination producing the bril
liant i l lumination shown in the i l lustrations. 

• • • 
SOME UNIQUE ATTRACTIONS OF THE PARIS 

EXPOSITION. 
The Paris Exposition is now practically com p leted, 

w ith the exception of a few m inor details, and visitors 
are be�inning to flock to it in large numbers. Its vast 
size is accentuated by being divided up i nto five or six 
different sections which requ i l'e the v isitor to make 
long journeys, but this has fortunately been obviated 
as far as possible by excel lent means of intramural 
transportation. The great palaces devoted to the 
more important subjects may wel l take up all the time 
of the visi tor for months. but there are many interest
ing exhibits in the smal ler and less wel l -known build
ings, and the amusement features, which are already 
attracting large numbers, are not to be neglected. We 
wil l  I!: lance briefly at a few of the less wel l-known 
bui ld ings and some of the concessions. 

The Palace of Navigation is  const.ructed on the 
banks of. the Seine at the left of the Pont d'Iena, facing 
the Trocadero, and forms a pendant to the Palace of 
Forestry, Fisheries, etc. Both buildings are the work 
of the same arch itects, MM. Tronchet and Rey. The 
lower story is composed of a series of horseshoe arches 
w h ich form a colonnade, and above is a story composed 
of somewhat extraordinary architectural detai ls. 
Parts of the decoration leave no doubt as to the pur
pose to which the building is to be put, one side end
ing in a prow of a galley, and above the bui lding, i n  
the center, may b e  seen a l ighthouse, which, w hile i t  
really belongs t o  the Pavi lion o f  Navigation , i s  on an 
annex contain ing the German exhibit. The interior of 
the Palace of Navigation consists of a grand hall sur
rounded by galleries. The exhibits are models of ves
sels of all kinds, small boats, canoes, motors, anchors, 
chains-in fact everything which has to do w ith the 
navigating of either steam or sailing ships, including 
instruments of precision for mak
ing calculations, devices for sav
ing l i fe, etc. 

J t itutifit �tUtritau, 
Another interesting amusement o r  concession is the 

" Tour de Monde, ,. w h ich is  situated near the Eiffel 
Towel', and a little way back fro m the Seine. The i n
terior is com posed of bits of architecture of various 
peoples, and here we see speci mens of pagodas, towers, 
minarets, etc. , and yet the whole is blended with such 
skil l  that the effect is  not displeasing. The bizarre 
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A LUMBER·HOISTING PULLEY. 

and grandiose architect.ure of Indo- China is particu
lar ly noticeable. In the i nterior there i s  a small theater 
w here scenes of var ioll S  countries are represented by 
exotic actors, and there is  also an immense panorama 
forming an ell ipse, picturing scenes of various cou n
tries served by the Messageries Maritimes, including 
Greece, Turkey, Egypt, the Indies, Chilla, .Japan, 
South America, etc. 

The section of the Exposition on the ri�ht bank of 
the Seine, between the Trocadero and the river, is de
voted to various colonies,  incl uding Algeria, Tunis , 
Senegal. the Soudan, French Guiana, Dahomey, Ivory 
Coast, the Congo, Indo-Chi na, New Caledonia, Mada
gascar, etc. The FI'ench colonies occupy half of the 
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structed on the grounds of the Trocauero. It is a 
picturesque assem blage of pa:v ilions, and it is filled 
with exh i bits from the territory served by the Tram\
Siberian Rai lway. It  comprises pavilions of Central 

A�ia, the Caucasus and the Siberia of the extreme 
north. There are alsq panoramas showing scenes 011 
the Trans-Siberian Rai lway and a panorama of the 
coronation of the present Czar, by M. Gervex. The 
Compagnie Internationale des Wagons -Lits exhibits a 
series of sleep ing cars, restaurants, and luxurious ser
vice on the Trans- Siberian Railway. The exhibits of 
Russian goods are most important. 

. · e . ..  

AN :ADJ'USTAllLE HOISTING PULLEY. 

The subject of the i l lustration wh ich we present here
with is an improved pul ley arranged for convenient at
taclJment to the side of a pile of lum ber, to guide the 
hoisting-rope and to hold it i n  proper position. The 
pulley w as devised by its invent.or, Mr. John A. 
McGarry, of 1100 South Li ncoln Street, Ch icago, I l l . ,  
to be used in  connection w ith  a hoist of  h i s  invention . 

The device comprises a bracket - p late h aving at each 
end elongated slots which receive bolts, the ends of 
which are hooked to engage the inner edges of the 
corresponding pieces of lumber, as sho wn in Fig. 2. 
From the front of the p late bracket-arms project. A 
grooved pu l ley has trunnions mounted to turn in the 
bracket-arms. The pulley, it is evident, has a swivel 
conn�ction w i t h  the bracket, so that the hoistin g-rope 
can readily turn the pulley, according to the sidewisil 
pull  exerted by t he horse or other power employed to 
raise the lumber to the top of the pi l e. 

The bracket can be easily attached to any part of 
the pile of lumber. The elongated s lots and hooked 
bolts enable the device to be vertica l ly  adj usted to 
bring the lower or horizontal part of the rope in proper 
position relatively to the ani maL The device, although 
pri mari ly designed for hoisting lumber, is evidently ca
pable of being otherwise em ployed . 

• I . . ..  
Plague In San Francisco. 

San Francisco has just  been suffering from a panic on 
account of an al leged outbreak of bubonic plague. 'rhe 
local Board of Health , reinforced b y  United States 
quarantine officials, besides other experts of the d is
ease, clai med that ten well authenticated cases occurred, 
and that all  were fatal in  their results. All of these 
were among the Ch inese of the lowest class, j ust those 

among whom the d isease, on ac
count of their filthy habits and 
the squal id s ll l'l"oundill gs under 
which they l ived, was certain to 
appear. 

It is  denied by many that the 
conclusions of the board were in  
any degree j u stified, or that any 
( a,es of the p lague have real l y  
occurred a t  all. 

In any event the belief that 
San Fran c'isco is a plague
infested ci t y  has circu late d 
t h rou gh the coun try and is rap
idly and seriously affecting busi
ness. 

Chinatown, comprising twen ty 
block�, in  wh ich more than 20, 000 
of the Orientals Ii ve, for the most 
part, i n  crowded and fi l thy  tene
ments, is now surrounded by 

guards, and Ilone are allowed to 
enter 01'  depart. 

Ropes were st retched across the 
streets and the  attem pt was made 
to close al l com m ll·n ication wi th  
the ou ts ide. The  streets were de
serted, and the Chinaman, un
able to work at h is nsual avo
cations, spent his  time at the 
opium pi pe, or in gambl i n g  away 
the hours. At least 10, 000 Chiua
Ul en were in danger of destitu
tion.  'r his  contingency the city 
stood prepared to meet. 

The Celestial Globe is prob
ably the most imposin� frOID 
outward appearances of any of 
the concessions. It is on the 
banks of the Seine, near the 
Champ de Mars, and occupies a 
corner between two rai lroad sta
tions. It is not i n  the grounds 
proper, but is  connected wit.h 
them by a bridge which crosses 
t h e  Avenue de Suffren, and i t  
was this brid�e wh ich collapsed 
a fe w weeks a�o, resulting in sev
eral deaths. The sphere is 151 
feet in diameter and rests on four 
stone p i l lars. It is surmounte(i 
by a terrace 197 feet from the 
ground.  The exterior is decorat
ed with large astronomical and 
m y thological figures which are 
i l l u minated at n ight. In the 
interior electrical elevators and 
staircases con vey visitors to a 
second sphere, the diameter of 
which is 115 feet, and i n  i t  is the 
center of this artificial planetary 

system.  Here visitors wi l l  see 
the sun shining in the fil'ma
ment., moving on the ecl iptic, 
the stars, planets and even com
ets moving through space. The 
lattel' are represented by electric 

bal l s  of d ifferent shape and size 
and changeable colors. In  the 
center is the earth, 26 feet i n  
diameter, revolv ing o n  its axis. 
There is seating room for a h u n
dred spectators at a time, t and 
they wil l  be carried from west to 
east. The moon turns around ONE OF THE ENTRANCES TO THE UNITED STATES EXHIllIT. 

It  is not bel ieved that a 
serious epidemic is possible H I  
a climate so cold as that of  
the San Francisco peninsula, 
where the temperature rarely 
ranges above 70°, and the sur
rounding water is so chilled 
that sea bathing i s  i mpossible 

I he earth. accomplishing the 
phases of its monthly revolution. At certain times 
the phenomena of an eclipse will  be visible. All the 
celestial movements are effected with scientific pre
cision, and a grand organ is played mechani cally, spe
cial lll usic having been written for the occasion by M. 
Saint-Sa1!ns. The staircase in the interior l eads up from 
the terrace on w hich the Globe rests by a double track, 
forming an obl iq ue circle and representing the zod i ac. 
There are, of course, restaurants and m inor attrac t i ons 

connected wit.h the affair. 

garden of the Trocadilro, while the other half is given 
up to buildings of other powers. The grounds of the 
Indo-Chinese section comprise four d istinct pavilions 
--Ton kin with an Annamite theater, a Cambodian 
pagoda, a pav i l ion devoted to the products of the 
colony, and also a bui lding for the display of forest 
products and the rare essences of this country. In the 
grounds is a heroic Chines� god with the banyan tree, 
as shown in our engraving. 

The Siberian building is of imposing size, and is con-

to the average person. 
Every precaution was taken to prevent the con

tagion from extending to the i nterior, where conditions 
are more favorable for i ts spread . Were it not for the 
icrnorance and utter ind ifference of the Chinese in mat
t�rs cal ling for the interference of the whites, the task 
of stamping out plague germs would be com paratively 
easy. 

The disposition of these people to conceal ISUS
picious cases' of sickness constitutes the most i8riouw 
difficulty to be overcome. 
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The " Shadow Bands " of the Solar Eclipse. 

To the Editor of the SCIENTIFIC AMERICAN : 
I went to Pinehu rst, N. C.,  to view the solar eclipse 

on the 28th ult. Our position was close to the central 
l ine of the shadow path, and we saw all  the phe
nomena successfu lly, the sky bei ng perfectly clear. 

I was particu larly i nterested in the " shadow bands," 
those curious l i ttle undulations of light and shade 
w h ich appear for a few moments j ust before and after 
total ity, and whose cause does no·t appear to be very 
well  understood as yet.  It may interest some of your 
readers to know j ust how they appeared, and perhaps 
I may be allowed to suggest a possible explanation of 
them . 

Iwmediately in "  front of the house from . which we 
w ere watch ing the eclipse, there was a broad level walk  
of wh itish sand.  About five  min utes before total ity, 
we began to notice on this walk a pecul iar appearance 
as of very fine wavy lines moving in the di rection of 
the ecl i pse. at the rate of perhaps ten or t weh'e feet a 
second. The l ines or shadows were at right angles to 
the direction of the eclipse, and did not seem to be 
continuons, but broken and somewhat irregular, with 
an uneven, ri ppl ing motion; If you will imagine a 
shal lo w  pool of c lear water, perhaps a foot deep, with 
a white san d y  bottom ; and further i m agine the sur
face of th is pool to he rufHed by a .fresh breeze, caus
ing a progression of ri pples six or eight inches apart, 
then the shadows of these ri pples on the bottom of 
the pool wou ld be more similar to t he appearance of 
ihe • •  shadow bands " than anything else I can t h i n k  
of. They differed considerably from the representa
tions I had seen of them in previous ecl ipses, when 
they are general ly figured as broad alternate bands of 
ligh t and sh ade. I shou ld say that " shadow lines " 
would be a more appropriate designation than "shad o w  
bands. " 

As to the cause of the phenomenon, the fineness and 
closeness of the l iues makes i t  evident that i t  m ust be 
sought for close to the earth's s urface. S uch delieate 
shadows could not be cast by any object very far away. 
As I watched the wotion of these curious l ines, I cou ld 
hardly resist the impression that they were caused by 
the undulations of a stratulll of heated air pass i ng 
d irectly above our heads. In point of fact, it was get
t ing so cold at this time that we had to put our wraps 
on. After totali ty the same appearances were noted. 

The governmental ecli pse party at Pinehurst had at 
their o bservatory a large wh ite sheet stretched at a n  
angle w i t h  t h e  earth's surface a n d  directly facing the 
sun.  One or two observers were detailed to watch the 
"shadow bands" on this, but  they were only. faintly seen, 
not as weli as on the level grou nd, and I was told by some 
that they saw them distinctl y on qui te rough ground. 
This  would indicate that whatever caused thelll , they 
1lI0ved on a level with the earth 's su rface rather than 
on a l ine with the 1lI00n's 1lI0tion across the sun.  

The concl usion I arrived at was that the passage of 
the moon shadow caused an undulatory 1lI0tion in the 
atmosphere .close to the eart h , whether thermal, or 
electrical. or llIechanical, I alll not prepared to say. 
'I'h is w ave motion would naturally be slower than t.he 
speed of the shadow, J ust as waves upon w ater are 
slo wer than the wind wh ich prod uces them, and the  
s len der crescen t of  the almost eclipsed s u n  would 
throw llIueh finer shadows of these undulations than 
if  h is d isk were wholly u n obscured . 

Morr istQwn, N . •  r. , Ju n e  7, 1900. 
,A. W. COLGATE. 

The J u ne Building EdUlo n. 
The SCIENTIFIC AMERICAN BUILDING EDI'l'ION for 

J u n e  has lllany i n t eresti n g  articles and engravi n gs. 
.. Arch itecture and C itizensh ip " is  by Prof, A.  D. F. 
H a m l i n .  A summer residence and casino at Sonnd 
Beach , Conn . , are very attractively show n. The great 
d i ning h al l  of the " Breakers, " at Newport. R. I. , is i l l us
trated by a ful l -page engraving. " An Artist's Home i n  
Oakland. Ca!. , "  i l lustrates " the unique dwell ing house 
which was built by Mr. Peano, instrnctor of sculpture i n  
the Lick School o f  Mechanica l AI·ts a t  San Francisco, 
and 1lI0st of the details  are the handiwork of his stud
ents. There are as usual a n u mber of moderate-pr iced 
houses, and in each case the floor plans are given and 
t here are some interiors. 

. I . , . 

TARDY j ustice i s  at length to be done to another of 
the llIany martyrs of science i n  the person of Prisse 
d'Avennes, the discoverer of the famous m axims of 
Ptah Hotep, w hich has been clai med as the oldest 
book in the world, says B i bl ia. Prisse d'Avennes was 
a munificent donor in h is time to the mu:eums of 
Paris, and most patriotically refused all offers from 
other nations to work for them as an archreologist 
when the trade of exploring was more h ighly paid and 
less crowded than it i s  to-day. He died in poverty at 
the age of seventy-two, and his gratefu l  country h M  
now named a street in  Paris after h im a n d  proposes to 
place his bust in th" Egyptian Museum 01. the Louvre. 

J e it.tifie Imtrie'l. 
setenee N otes. 

In the SCIENTIFIC AMERICAN for February 24, 1900, 
we i llustrated the  remarkable twins Rosalina and 
Maria, who were born joined together in  lll uch the 
same manner as the Siamese twins. An operat ion was 
recently successful ly perforilled upon . them at Rio 
Janeiro, and they were cut apart. 

The Brooklyn Institute of Arts and Sciences has 
broken ground for the central section of the Museum 
o n  thl! Eastern Park way . The new section wil l  have 
a fronta ge of 140 feet on  the Parkway and a depth of 
122 feet . It w i ll be four stories in height, and the 
ground floor wi l l  ha ve an auditorium capable of seat
ing 1, 250 persons. 

A new species of petrel has been discovered on t h e  
island o f  � Kauai (Sandwich Islands) by a S tan ford 
University graduate, Mr. A. Searle. H e  has also found 
on the sallie island a new spt'cies of sea  gu l l .  H e  i s  
goi n g  t o  Guam to  explore that island and to  make a 
col lection of birds and fishes for the famuus Bishop 
Museum of HonQlu lu .  

A section of  the  tree w hich was over  David Living
stone's grave h as been received by the Royal Geo
graphical Society of Londun, and p laced with the other 
J"ivingstone rel ics  in its possession. An iron telpgraph 
pole now marks the spot w here the great A frican ex
plorer breathed his last. The h uge block of wood was 
carried on the shoulders of the nati ves from the heart 
of Africa to the coast. 

The cu rved pages of an ordinary book are inj urious 
to the eyes. Mr. F. G. Murph y shows that the curved 
page causes a constant change of the focus of t he eye 
as it reads from one side to the other, necessitating a 
continued effort on the  part of the ciliary m u scles 
The l ight ·also falls u neqnally u pon both shIes, further 
interfering with a contin ued clear field of vision. He, 
therefore. suggests th at the printed l i nes run paral lel 
to the binding instead of at right angles to it, so that 
all parts of the line would be at an equal d istance from 
the eye and be equally lighted. 

The Nationai AcadelllY of Sciences of the United 
States has recommended to the trustees of Col ullIbia 
University that the Barnard medal for meritorious 
service to science be given to Prof. Roentgen fOI' 
the discovery of the X-rays. The award wi l l  be made 
at the Commencement of the Uni versity on June  UJ. 
The gold  medal was establ ished by the pro\'isions of 
the will of the former President of the .Univcrsity, the 
late Prof. F. A. P. Barnard. It is awarded every quin
q nennial period to any person who shall have lll a.de 

! ,  such discovery in physical or astronomical science as 
in the j udgement of the National Academy of Sciences 
shall be esteemed most worthy of the honor. 

For several months past experiments have been 
conducted at Sassari , i n  Sard i n ia, by Dr. Ferlll i, Dr. 
Cossu l - Rocca, and Dr. Lumbau, for the purpose of 
ridd ing t h at town of the pests of mOt!q uitoes with 
w hich i t  is  overrun. · The doctors effect ually de
st royed the larVal by distri buting vast quantities of 
pet roleum in t h e  swamps and other spots w h ere the in
sects bred , and the 1lI0squ itoes were exterminated by 
chlorins and other powerfu l destructi ve  chemicals. 
'rhe doctors in their report consider i t  possi ble to free 
any town in fee.ted with mosquitoes by t h i s  mean8, 
provided it is n�t too unfM'orably situ ated. It is  an 
econom ical remed y, costing only about $250 per 
an n u lll for a town possessing a popu lation of about 
50, 000 i n habitants. 

T h e  N lI ova Ci lllento contains an i nteresting article 
by P. Ga lli Oil.; !Civinv the result of his experiments u pon 
the elast icity of marble. Plates of . marble were im
pregnated with d ifferent l i q u ids, and the effect Ill eas
ured. The experiments are best carried out with water, 
as by drying, the m arble llIay be s lowly brought back to 
its origi nal condit ion,  the cu rves of deformation being 
the same before and after the acti o n ;  The deforma
tion is greater for the wet p late, and the resid ual ef
fect is also greater ; t here is  th us a cons iderabie in
crease in  the flex i b i l i ty of the w e t  m arble. O i l ,  gl ycer

in ,  and sol utions of paratqu give sim i lar resu l ts, al
though the marble cannot be forced from the l iquid 
and brought back to i ts origi na l state as with water. 

Petroleu m ,  however, causes no difference in the fiexi
b ility. · 

Gl ycerin gives the greatest effect. 

Every soldier in the British Army oarries in his  hav
ersack w hat is known as the • .  Emergency Ration . "  
T h i s  consists o f  a small t i n  cyl inder, s im i�ar to a pocket 
spirit fiask, di vided i nto two compartments. One of 
these is filled with 4 O Il lI ces of cocoa paste ; and the 
other contains a s imilar quantity of concentrated beef 
(pemmican). As its title i m pl ies the ration is not to 
be used except in the cases of d i rest necessity, and i f  
consullled in  smal l  quantities i t  wi l l  maintain strength 
for 36 hours. The tin has to be prod uced at parades 
and daily inspections, and the soldier who does not 
display his ration is  severely dealt w ith. The t i n  
must n o t  be opened on a n y  account, except b y  order 
of an officer. The ingredients m ay be either spread 
upon a biscuit  l i ke butter, or boiled up as cocoa or 
soup. Each tin contains sufficient quantities of the 
foodstuffs to wake four pints of each. 
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The Baldwin Locomotive Works, of Philadelphia, 
have received an order from the Egyptian govern ment 
for twenty locomoti ves for t he Egyptian Rai lway. 

25,816 vessels passed through the Baltic Canal during 
the year ending March 31, 1899, the aggregate tonnage 
being 3, 117,840 ; the total receipts amounted to $388, -
000. 

Work on the remodeling of the Grand Central Sta 
tion, New York, is being carried on steadily. The ne w 
wait ing-room will be 70 to 190 feet, and a wide concourse 
w i l l  be built across both train sheds between the wait
ing-room and the southern end of all the tracks. The 
regular train service has  not been interfered with 
during the a lterations. 

One of the express train s  runn ing between New 
York and Boston has twin headlights. They focus on 
the rails  a h u ndred yards or so ah ead of the engine at 
the points where the greatest mumination is  desirable, 
and diverge beyond over the surrounding fields and 
farm hollses, and enab l ing the engineer to see along the 
curves. With the new twin lanterns one arm or the 
other of the X of l i ght  reaches along the curving track. 

A Philadelphia. bridge b u ildi n g  company has ob
tained a contra.ct for the new steel br idge across the 
St. Lawrence River at. Quebec. The bridge will be 
4, 000 feet long and 150 feet above the r iver, thus en
abl ing the largeet ship to pass under. It wi l l  consist 
of three spans, two of 500 feet each and the cente l' one 
of 1, 800 feet. The bridge wi l l  be 60 feet w ide, contai n
ing a road way, four rai l way tracks and walks on each 
side. 

A plan is now before the Italian Parl iament for pro
viding the three southeastern provinces of Foggia. 
Bari and Lecce with water from Caposele i n  the Apen
nines by bui lding an aqueduct 163 miles long w i t h  
branches that wil l  bring up the total length t o  8GU 
miles. The land is very prod nct ive, � but su ffers i l l  
summer frolll drought and malaria. The present watel' 
supply of the district is drawn largely frOID swam p�. 
The projec ted aqueduct would cost $32,000,000 and 
would supply 288 towns and villages having a popu
lation of 1 ,800,000. 

The special trains on the Siberian railroad certainly 
possess everyt h ing (01' the comfort of travelers. There 
is a l ibrary, piano, writing conveniences. barber shop, 
gymnasium, ice water, hot water, dials which indi
cate the n ext station and the length of the stop, 
double windows to protect the passengers from dust 
and the extreme S iberian cold, and an observation 
car at the rear. T h ere is no charge for medical attend
anC,e, but baths cost one dollar. There are attendants 
on the train speaki ng English, French and Gel·man . 

. The time from St. Petersburg to Irk utsk is seven days. 

United States Consul-General H un ter, at Cairo, 
Egy pt, sends to the State Department statistics of the 
Suez Canal traffic i n  1899, which show that 3, 480 steam
ers, of 9,893, 022 tons aggregate, passed through the 
canal last year. as compared with a total of 3,464 ves
sels and 9, 186,912  tons in 1898. Of the vessels passing 
through in 1899, 2,207, of an aggregate tonnage of 6, 628 ,-
767 tons. were British ; 378, of 1,051. 149 ton�,  were Gel'
llIan ; 223, of 591, 142 tons, were French ; 205, of 438, 175 
tons, Dutch ; and 102, of 255,281 tons, A ustrian. T wenty 
steamers, oT an aggregate tonnage of 64, 801, fiew the 
flag of the United States. 

T h e  British Navy are experimenting with two new 
va rieties of fuel in place of Welsh steam coal. One is 
a m ixture of anth racite coal with some other llIa
terials, the nature of which is not divulged, compressed 
into small blocks, and the other consi�ts largely of 
Welsh coal res i d ue . Fou r  first-class battles hips have 
sh i pped several hundred tons of this fuel. The reae.on 
for this act ion is probably due to the fact that the Ad
miraltv sometimes experience great difficulty in  ob
ta ining sufficient quanti ties of the Welsh coal . A short 
time ago the stock of this coal at Portsmouth was ex
ceptional ly low and the question was raised in Parl ia
ment as to whether some other fuel  could not be dis
covered that wouid fu lfi l l the exigencies of the navy 
with equal satisfaction. 

Mr. O.  Guttmann has r�cently made a series of ex
peri ments  relating tu the eff�ct of explosions upon the 
surround ing air. It has been previously observed that 
as the air is greatly com pressed under the  ci l'cum
stances. its temperature should be raised to a con
siderable degree ; thu s  a compression of 200 atmos
pheres would cause an elevation of temperature of 
1 , 060° C. As the explosi ves u sed i n  mines gi ves pres
sures of 6, 000 to 8, 000 atmospheres, the heat thus pm
duced should be su fficient to infiame the gaseous 
mixtures found in the neighborhood . The experi
ments m ade by Mr. Gu ttmann confirm this h ypothesis : 
Two cartridges of an explosive containing ammonium 
n itrate were suspended near each other, and the  ex
plosion made, a photograp h  of the phenomenon being 
taken. The plate shows a lumi nous appearan"e at 
the meeting poin t  of the two waves of explosion , and 
this may be attrib uted to the fact that at this  point 
the 'compression caused the tem perature to be raised 
high enough to inflame the surrounding gaaes. 



A PHOTOGR &'PH OF THE SOLAR ECLIPSE. 
In our last issue we descr iued sowe of the  eclipsE' 

stations, and briefly out l ined the results o btained on 
t h e  occasion of the total ecli pse of tbe sun on May 28. 
We now presen t  an engraving made froUl a photo
graph taken at Wadesboro, N. C., by Paul A. D raper, 
who was one of the party on duty during the period of 
t h e  ec\ i p�E', at the  S uithson ian Institution observatory. 
The iustal lation included three large cameras for pho
tograph ing the eclipse ; they were placed upon an 
eq u atorial axis, and Mr. Draper's i nstrument was 
placed on this axis, next to one of the largest instru
ments.  The exposure was 82 seconds. the lens being a 
Bausch & Lomb symmetrical l ens, 5 X 7, rear com bina
tion ; focus, 13� inches ; stop, F-1 1.  The plate used 
was of the dnuble-coated, non-halation variety made 
by Seed. The cap was removed 5 seconds after totality 
began and was replaced about 5 seconds before it 
ended. 'I'hf: entire duration of total ity at th is  station 
was 90 seconds. The photograph was submi tted at a 
meeting of the Smi �hsonian party held at Washington, 
D. C. , and was pronounced to be an excellent repre
eentation of the ecl ipse. The composite pictu re w h ich 
wi l l  be prepared by the scientific parties will  not be 
fin i shed for several months. 

W h i le the corona was a beauti ful  sight, it was con
sidered by some observers not to be eq uli.! to its prede
cessors. It is saitl to be fainter than th at of 1878 and 
dimmer than usual ; the prominent white places were 
entirelv missing, and the streamers were n ot qui te  as 
active 

"
as formerly. Th is, however, is vig01'Ously de

nied by other observers. 
. '  . . .  

ROLLING·LIFT BRIDGE OVER FORT POINT 
CHANNEL, BOSTON. 

The roll ing-lift bridge sho w n  in the i l l ustration forms 
part of th e extensive works which have been necessary 
i u  connection with the approaches of the various roads 
w hich enter the great South Terminal S tation at Bos
ton. It serves to connect the Plymouth D i vision of 
the New York, :N ew Haven and Hartford Rai l road 
with  the tel'minal yard tracks, several of which are 
seen in the foregroun d  of the picture. 'I'he  Plymouth 
D i vision tracks cross the chan nel at an angle of forty· 
t w o  degrees, 
aud the cross
i n g  is mad e  u p  
o f  three sepa-

J Citu tifie jtnttielU. 
The segmental beari ngs on which the span revolves 

are struck to a radius of 26 feet and cover a circular 
arc of 80·. Their faces are provided w ith segmental 
cast·steel tracks with rectangular pockets formed in 
them, i nto w hich mesh the teeth ·of a heavy rack which 
is  carried on the horizontal tracks. 'r/Je purpose of 
the rack is to preven t  any sl ipping m otion during the 
openi n g  or closi ng of the span . The counter-weighting 
is so adj usted with reference to the center of gravity 

. Photograph taken by a Smithsonian observer at Wadesboro. N. C. 
Expo8ure, 82 seconds. 

TOTAL SOLAR ECLIPSE OF MAY 28. 

that the span will open or close by gravity through 
the first 40' of its travel, leavi ng the  operat in!? machin
ery to complete the closure 01' opening. 'r hus, i f  the 
locking mechanism is released when the span is closed. 
the latter will rise through 40· and t hen come to a rest. 
Similarly, if the locking devices are released when the 
span is in a raised posi Uon, as shown in our engeav
jng, the span wi l l  fal l  throu gh 40· , leaving the other 40· 
of tra\'el to be operated by the closure mechanism. 

The opening and closi ng is accomplished by means 

JUNE 1 6, 1 <)00 
A.n A.utomatic Coherer. 

An automatic coherer has been ' devised by M. TOIll
masina, which w ill, no doubt, render great service in  
wireless telegraph y. . 'rhe experimenter, w ho has been 
working for some time in this direction, described h is 
method at a recent meeting of the Acad�mie des 
Sciences, h is idea being to devise a coherer in which 
the agglomeration of the particles ceases immediately 
after the action of the electric wave, without any out
side action, even that of breaking the current. He 
COUl menced his expel'i lllents by using powdered carbon, 
which was placed between two carbon cylinders of 5 
mil l imeters in diameter, passing by friction in It glaes 
t u be. After a few trials h e  obtained an automatic de
coheri ng action, but this was somewhat irregular, and 
he found that the inel·tia of tho relay interfered with 
the action. When this  was remov:ed and sim ply a 
bat tery and telephone was contained in the circuit of 
the coherer, a m uch better result was obtain ed, but in 
some cases the carbon refused to return to the normal 
cond ition instantaneously, this r�uiring sometimes as 
much as several seconds. 

The form of coherer w hich was finally arri ved at 
8eems to work very well ,  and the decohering action is 
instan taneou� . It is small enough to be contai ned in 
an ordinary telephone receiver, and is made by cutting 
out of a st l'i p of ebonite 2� llI i l l i rJ)eters thick a rect
angle 12 X 15 mil l imeters ; this is pierced with a hole 2 
mi llimeters in diameter, and a groove is filed in each 
face of the piece. A Gertuan-sih'er wire, silk·covel·ed, 
is passed through the hole and along the  groove�, and 
t wisted together on the outside, forming a loop, and a 
second wire is similarly disposed opposite to t his, the 
two wires being face to face in the open ing', and the 
s i lk covering is here removed . The hole is closed on 
one side by II- sheet of llI ica fastened to the block and 
the opening is filled with powdered cal'bon ; a second 
plate covers this, form ing a coherer whose electrodes 
are constituted by the two wi l'es , these being about a 
mil l i llleter apart. The cover of a telephone reeei \'er is  
unscrewed, the c ircuit of the coil is cut  and the coh erer 
inserted, placing it so as not to touc h the diaphragm . 

On trial, th is arrangelllent works well with a si ngle 
dry pile in the circuit of the telephone and coherer, and 

i t. s sensi tive· 
n ess is equal to 
t hat of a co
herer III a d  e 
with metal fi l
ings. A shock 
is hl'ard in the 
telephone u p· 
on the pas8age 
of each spark 
of the osci l la
tor, no matter 
h o w  rapidly 
these f o l l o w  
e a c h other ; 
the action is 
entirely auto
m a t i c ,  sup
pressing t h e  
stri king device 
n ecessary with 
the usual form 
of coherer, and 
the 1l 8e of car
bon gives it 
increased sta· 
bil ity. The ex
p e r i m e n t e r  
hopes to suc
ceed in adapt
ing the coherer 
directly to It 
Morse registel'
i n  g receiver, 
and considers 
that this wi l l  
solve the pro
blem of rapid 
t r a n  s m ission 
in aerial tele-
graphy. 
--+--

rate I i f t i n  g 
trusses, placed 
side by s i d e  
with  a distance 
of 29 f e e t  6 
i n c  h e s from 
center to cen
ter, the total 
width of the 
triple b r i d  g e 
as t h u s ar
ranged being a 
trifle over 88 
f e e t .  E a c h  
bridge is raised 
a n d  lo wered 
i ndepend ently 
by a 60 horse 
power electric 
m o t o r , t h e  
movement 0 f 
a l l  t h r e e  
uridges Leiug 
c o n t r o l l e d 
from the oper
a t  i n g towel', 
wh ich wi l l  be 
noticed i n  the 
en!?raving It t 
the rear of the 
bridges. 0 n e 
of the spans is 
shown i n  the 
f ni l  y raised po
si tion, w h i I e 
the other two 
are down. T11e 
uridge is of the 
�tandard lat
tice truss type, 
with inclined 
posts and ver" 
T ical hangers. 
O wing to the 

ROLLING-LIFT BRIDGE OVER THE FORT POINT CHANNEL, BOSTON. 

I N Brook
l y n ,  N e w  
York, a Ulodi
fied pile driver 
i s  u s e d  t o  
break up the 

fact that the bridge is on the skew, each !Opan contains 
one long and one short truss, which are I'espectively 
113 feet 10 i n c hes and 83 feet 8 i nches long. 

'.l'he count.er- weighting of the bridge i s  accomplished 
by provid ing  two cou nter-weight frames, one for each 
truss, and loading each frame, 99 weights being 
placed in each frame, those for t h e  h eavier truss 
weigh ing 1,800 pounds apiece, and T hose for the lighter 
t ru ss 1 ,llOO pounds. The total ·weight in  the one cl\se is 
G44.050 pou nds, and in the othel' 499, 300 pounds : w hile 
the total weight of the three lifts is 1. 143,350 pounds. 

of a trussed operating-strut, provided on its under side 
with a rack which is  E'ngaged b y  a cast-steel pinion 
driven b y  the 60 horse power electric Ulotor above re
ferred to. Two speeds are provided, the faster allow
ing the bridge to be opened in cal lll weather in thirty 
seconds, while the slow speed, which is thrown in dur
ing the prevalence of high winds, wil l  close or open 
the bridge in ninety seconds. 

• ' e ,  • 
SIGNOR MARCONI has ardved in New York. 

comes on a short business trip. 
He 

asphalt pavement of Bedford Avenue. This  pave
ment was put down llIany years ago, and was in such 
bad cOlldition that an entirely new pavemen t had to 
be substituted. Thr. pile driver is mou nted on a h eavy 
cart which can be moved about easily. A hoisti ng en
gine . raises the hammer, which weighs abou t 15 hun
dredweight and has a 14- inch chisel edge. The action 
of the. hammer is to break up the pavement in to sq uare 
blocks, and water and gas pi pes freq uently suffer if 
they are near the snrface. There is l i ttle question 
that this contrivance is a great time saver. 



JUNE 16, 1900. 

MANUFACTURE OF CARBORUNDUM AT NIAGARA 
FALLS. 

The method of making carborundum was discov
ered after careful research and a IOD/;t 8eries of experi
ments, in which the inventor, E. G. Ache
son, found that carbon and sIlicon could 
be made to combine to form the remark
able abradant which during the last ten 
years has entered so largely into the in
dustrial arts. The earliest experiments 
consisted in forming a mixture of carbon 
and clay and subjecting it to a high tem
perature produced by the electric current. 
An examination of the mass after it had 

cooled disclosed some minute crystals of 
a dark blue color, and of extreme hard

ness, and in a test of these particles it 
was found that their abrading action was 

very marked. Early in t.he investigation 
it was found that the silicon of the clay 
was the important factor in the formation 
of the crystals, and subsequent investiga
tions led to the development of the pro-

Sulphuric Acid and Settling Tanks. 

Kiln in Ww.ch the Wheels are Baked. 

J ,{eutii!, jmeri,au. 
cess of manufacture which forms the subject of the 

present article. 
As to the efficiency of carborundum compared with 

other abradants, it has been difficult to carry out ex-

Part Sectional View of Oarborundum Furnace. 

Shaking Soreens on Which the Oarborundum is Graded. 

377 
haustive comparative tests; but it is stated by the 
manufacturers that it possesses eight ti m es the efficiency 
of emery, weight for weight. Tllat is to say, that one 
pound of carborundulll will polish eight times as much 

surface as the same weight of emery, and 
will do it in about half the time. The 
diamond is the only material which ex
ceeds it in hardness. Its specific gravity 

is 3'12. 
It is not fusible at the highest at

tainable beat; and it is insoluble in any 
of the ordinary solvents. It is com
posed of carbon and silicon in equal 
atomic proportions, and by weight thirty 
parts carbon to seventy parts silicon. 
Pure carbon is white in color, although 
in the commercial manufacture the crys
tals a,:e produced in many shades and 
colors, the prevai l i n g colors being green, 

black, and blue. Crude carborundum, as 
taken from the electric furnace, usually 
consists of large masses or aggregations 
of crystals. Grain carborundulIl is pro-

1,600-Ton Hydraulic Pless for Forming the Large WheelE. 

Mixing Ground Orystals with·· Bond and Moulding the Wheels. 

Making Oarborundum Paper. 

MANUFACTURE OF CARBORUNDUM. 



duced by crush ing and grinding crude carbornndum, 
treating it with acid. and separating it by sieves i nto 
grai ns of various sizes. 

The crude materials for the manufacture of car
borundum are sand, coke and sawdust. Part of the 
coke is reduced to kernels of a certain size to be used 
as the " core " of the electric furnace, while part of it 
is gro u n d  to a fine powder to be used in  making the 
l I I ixture or  charge of the fumace. The m i x t u re is  
m ade up of 60 per cent of gritty pure sand containing 

99 per cent of sil ica, to 40 per cent of coke . A certain 
alllount of coarse salt is added, and sawdust· in sufficient 
quantity to make the mixture porous as soon as the 
sawd ust shall have burnt out in the operation of the 
furnace. The furnaces are built  of loose brick in the 
form of an oblong box, measuring 22 feet by 
7 feet by 5� feet. The ends, as shown in the 
engraving, are b uilt  up very sol id ly with a. 
th ickness of about 2 feet, wh i le  i n  the  center 
of each end is a terlIl inal which is bui lt  up of 
twenty -five carbons, measuring 4 inch es square 
in sect ion and 30 inches in leugth. The outer 
ends of the carbons are i n closed i n  a square 
i ron frame, to w h ich is screwed a plate bored 
w i th holes. through which are passed short 
len g-t.hs of .%-inch copper rods, o ne of which fits 
t ight ly in holes dri lled i n  the ends of the carbon. 
Each end plate is  provided with four  laterally pro
jecting copper bars % of an inch thick by 4 inches 
w ide, to wh ich the cables conveying the current 
are bolted. The side walls  of the furn ace are first 
built u p  to a heig-ht of about 4 feet, and it  is  t hen 
fi lled with the mixture of coke, sand, salt and sawd ust 
umi! it ill rather more than half full. A semicircular 
trench with a radius of 10� inches, reach ing from end 
t.o end of the furnace, is now hollowed out in  the mix
t il l''', and in this trench is placed a core of the grains 
of coke, which measure. by the way� from M to .% of 
an inch i n  diameter, the bottom of the core being a 
l i ttle above the level of the bottom row of car bons. A 
new core requ ires about 1. 100 pounds of coke. and after 
this amount has been placed in the trench, the top is 
rounded off so as to give the core a cylindrical shape. 
When it is finished we have extending from terminal 
to terminal, through the center of the furnace, a 
cyl inder of coke 21 inches in diameter and 14 feet long. 
The brick walls are then carried u p  to their full height 
of about 5 feet, and the mixt u re is packed in around 
t.he core and heaped u p  to a heigh t of about 8 feet . 
above the floor of the furnace ro om . 

From this  poi n t  on the work of turning the mixture 
i nto carborundum is performed entirely by the electric 
current,  which is su pp l ied frolll the Niag-ara Falls 
Power Company, and h as a pressure of 2;200 volts. 
Th is, of 'course , is too high for the purpose, 'an d  the 
curren t  is first transformed at the  carborund li m works 
by a tran!;fonner of about 1 , 100 horse power w hich 
brings the current  down from 2, 200 to 185 volts. By 
llJeans . of ' a regulator it  is  po�si ble to vary t he 
pressure of t.he curr e n t  as th us transformed bet ween 
250 and 100 vo lts. C urrent is con veyed to the furnace 
by t wo copper eonductors having a sectional area of 
8 squ are i nches each , w h i le heavy cables 'connect the 
l lI a i n  con d u ctors with the plates o n  tho terminals of 
the fu rnace. Th is arrangement is  clearly shown i n  
one o f  t h e  accolllpan ying en gravings. Par t h e  first 
h alf hour 110 apparent change occurs i n  the furnace ; 
b u t  when t.he cu rrent has been on for three or fou r  
hour� ,  t h e  s i d e  wal ls a n d  t o p  o f  t h e  furl�n,ee al'e en vel
oped by b u rning carbon m onoxide gas. At the end of 
fou r  or fi ve h o u rs the t.op of the furnace su bsides, and 
fissu res form,  frolll which pour out tho yellow vapors of 
sodium.  At the end of thirty·six hours the current is 
cut off and the fu rn ace. whose te llJ perature is supposed 
to be bet ween 6. 000 d eg'rees and 7. 000 degrees, is  allo wed 
to cool. The side walls are taken do w n , and the outer 
mixture, which has not been changed by the fierce heat, 
is raked off, u n til the outel' C 1'Ust  of amorphous carbo· 
rundum is reached . This  i:< b roken away, exposing an 
iuner cnlst of amorphous carborundu lll ; and after this 
has been taken off, the crystal l ine carboruudulu is ex
posed . 

The cross section of a carborundum furnace now 
prese n t s  a re markab le appearance. In  the center is  
the core of coke, which has lost its crystalline appear
ance and is  now a pure carbon , the i m purities : having 
been all d ri ven off by the fierce heat engendered i n  the 
furnace. Around the core is a cyli ndrical shell 10 or 
12 inches in thickness composed of beautifully colored 
carborundum crystals, the y ield from a singie furnace 
bei ng about 4, 000 pounds. O utside of this is a com
paratively ' th i n  shel l, 3 inches in t hickness, w hich con
stitu tes the inner crust of amorphous carborundum,  
and beyond th is  is an outer crust of amorphoqs 
carboru ndum, which latter ends abruptly in  the un
changed m ixture. The unit  consists of several fur
n aces, but only one fu rn ace is operated at a ' time, 
taking the whole 1 ,000 horse power of electric current 
for thirty-six hours. 

The carborundum crystals are lJext taken to the 
crush ing m i lls. after w h ich the material is p u t  into 
large lead·l ined t.an ks, and treated for three days with 
diluted sulphuric acid to remove impurities. From 

� titutifit �mttitJI. 
the circular tanks it passes to a long trough where it is 
washed with water t.o remove the finely powdered car
bornnd u m , which is carried by the water down through 
the settl i ng tanks. Here the fine powders are col lected, 
and from these are made the so-called " flowers " and 
t he hand-washed powders. After the water has been 
drained off from the sulphuric acid tanks above men
t ioned, t.he crystals are shoveled out, dried. and graded 
on the long, inclined, shaking screens, which are shown 
in  one of our i l lustrations. There arc twenty grades 
of crystals from No. 8 to No. 220, t he n u mbel's indicat
ing the meshes to the l inear inch of the screen through 
which the crystals have passed. 

In the greater part of the carborundum goods p ut on 
the market the vitrified bond is used. The carborun-

THE TOMLINSON GUN-CLEANER. 

dum is mixed with a certain proportion of kaolin and 
feldspar, and the m i x t uore is then p laced in moulds and 
subjected to h yd rau l i c pressurt'. 1' he  mou l ded wheels, 
d isks, stones, e tc .• al'e taken from the pre�s and placed 
on supports known as " bats , "  which are made of 
baked clay. T h e  bats are placed in clay " saggars," 
which are bui l t u p  i n  columns wi thin the k i ln  
u nti l they reach i ts roof. Here they are baked 
for abo ut six days, d u ring which time the feldspar 
fuses and serves to b ind t.he carborundum into a so l id 
mass. When wheels are removed from the kiln they 
are too rough for service, and they have to be placed in 
lathes, trued up with rotat ing. chil led·steel disks, and 
the central hole bushed to the  proper size. 

The wheels are tested to 50 per cent over their work
ing speed. The operator who does this testin g  makes 
a sworn statement to this effect, a certificate of which 
is pasted on each wheel. The wheels range from tiny 
dental wheels 17i of an inch thick and Va of an inch in 
diameter up to w heels 6 inches in t h ickness and 36 
i nllhes in d iameter ; and j nst here it may be noted that 
to obtai n the cutt ing material i n  a il6· inch wh eel i n ·  
vol ves the expenditure of energy a lllounting t o  1 ,2.''iO 
horse power hours. 

One of our illustrations shows the method of mak i n g  

carborundum paper. The paper, which is carried at 
the front en d  of the machine near the operator, is first 
printed on t. h e  reverse side with the maker's name and 

A VENDING-MACHINE OF NOVEL CONSTRUCTION. 

other data. From the printinlr roll it passes to a bath 
of l iqu id gl ue, and then  beneath a V -shaped hopper, 
from the bottom of wh ich a fine stream of powdered 
carborundum fal ls  upon the glued surface. It is then 
looped up onto a series o f  racks where it  is h ung to 
dry . When the d rying is complete, it  is wound i nto 
rolls  or cut up i nto sheets ready for the market. 

The uses of carborund um are as numerous as the in
d ustries which call for the use of powerful abradants. 
Watchmakers h ave fou nd that it may be used in place 
of diamond, as it  perform!; equ ally good worb.. at less 
cost. Mou nted on cloth or paper it  is used in finishing 
the sales of shoes. It is used i n  the plate glass indus
try and i n  the manu facture of pottery and porcelain, 
w hile in the heavier work of roll and car- wheel grind
inlr it has proved that the greater cost of the material 
as compared with emery is more than offset by its su
perior abrading qualities. 

JUNE 1 6, 1900. 
EFFICIENT SHOT-GUN CLEANER. 

'I'he accompanying ill ustration represents a simple 
and effective shot-�un cleaner made by the G. T. Tom
linson Company, Syracuse, N. Y. 

The Tomlinson cleaner is composed essentially of a 
nickeled-brass frame carrying two n ickeled-brass caps, 
one of which is  soldered rigidly in p lace, and the otht'r 
of wh ich screws on a threaded stud. Between the 
caps, pads are held, which are pressed outward ly by 
flat �prings. The pads are composed of wood covered 
w ith brass-wire gauze. So soft is the brass wire that 
the finest polish cannot be inj ured . 'fhe cleaner can 
be applied to any standard rod. It is so designed 
as to fit the entire length of the shot-gun barrel, not
withstanding the various ch okes adopted by different 

makers. The cleaner wi l l ,  therefore, remove all 
lead, rust, and foreign matter from b reech to 
lll uzzle. 

The bearin� surface on the i nside of th e bar
rel is fo nr square i nches. Old  pads can be 
readily renewed by u n scre w i u g the end cap, 
remov i ng the worn pads, inserting new ones, 
and replacing the cap. 

. . . . ..  
THE Eng l i s h  Pate nt' Office has j ust  i�slled its 

report fOI' 1899. and i t  appears that th ere has 
been a fal l ing off during the past twelve mont.hs, as 
there is  a d iminut ion of about 1 .000 in the n um ber of 
the year's compl ete specifications. The outbreak of t h e  
w a r  occasioned the invention of several shields and 
cuirasses for soldiers ; the abnormal heat d uring the 
summer resulted in  many applications for patents for 
headgear for horses ; and the passing of the " Shop 
Assistants' Seats Act, " by which every employer lllUst 
provide ' his assistants with seats during their work, 
resu l ted in the granting of patents for over fifty various 
kinds of seats. The largest n u mber of appl i cations 
in  one day was 127, and the smal l est 50. Wo men 
were r esponsible for 574 spec ifications, 149 of wh ich 
were in , connection with articles of dress, and 42 re
lated to cycling. The general diminution is attributed 
to t.he great decline of invention i n  connection w ith 
the cycl ing industry . 

• • • 

IMPROVED VENDING-MACHINE. 
Letters patent have been granted to James E. Mar

tin, of Braddock , N. D. ,  for an invention wh ich pro
vides a coin-control led machine for dispensing cigars 
and other articles. The machine is so constructed that 
articles of various prices can be sold, the coins of d if
ferent value finding their way to compartments especi
al ly  designed t.o receive them. 

The cigars and other articles to be sold are carried on 
revolving d ru ms eompris i ng each an inner circular sec
tion provided with pins, an intermediate con ical sec
t ion , and an outer circular section provided w i t h  teet h. 

T h e  d r u m s  are d riven by weights. A tri p-lever, as 
� h own in  Fig. 2. ext ends below the coin-conductor of 
each drum com partment, beneat h the toothed port ion 
of the drum, and actuates a pawl wh ich controls the  
movement of· t.he dru m .  I n  order that  the  cigars .may 
not drop o ut of the d rum , a guard i s  provided w h i ch 

partial ly surrounds the drulll . 
The coins which drop on the trip-levers are con

ducted by a ch ute of novel construction. The chute i s  
provided with a series of  openings of vary i ng size to 
recei ve coins of d iffereut denominations (Pig. 3). The 
u pper open ings receive the smal ler coi n s  and the lower 
open i u gs th ose of l arger size. Conductors extend down
w ard ly from these openings to the several trip-levers 
which act. uate th� various dru ms. Before each opening 
a somewhat smaller orifice is located, which is designed 
to rece i ve a coin of smal ler s ize, so t h at the mechanism 
cannot be fraud u lently actuated . 

When a drum has been emptied , a p in on the tooth ed 
face engages a lever (Fig. 2). wh ich , through the mediullJ 
of a rear ward ly-extending arm , actuates a rod pro
vi ded at its u pper end w ith a fork which operates a 
non-magnetic retarding device i n  the  coi n·chute . The 
retard i n g  device is  h ouked , to engage washers which 
l lJay be i nserted i n  the ch ute. A magnet is l ikewise 
provill e d ,  wh ich wi ll reta in  t h e  i ron d isks and pl ugged 
coins  that pass the  retard i ng device. W hen a coin 
slides down the chute, it comp letes an electric circui t , 
which rings a bel l, but the t i llle of its travel is so short 
that the c ircuit is com p leted for an instant on l y. 

A good coin dropped in the chute finds i ts proper 
opening. falls u pon the proper trip· lever, releases the 
pawl and causes the corresponding drums to be dri ven 
by the weight. When one-half of the drum is empty, the 
other half wi l l  rotate the shaft by gravity, rendering 
the weight for the t.ime being unnecessary. The d rum 
is allowed to turn by the pawl on l y for a certain inter
val . The cigars are d ischarged on the usual tray. 
When a drum is entirely e mpty, the pi n  on the outer, 
toothed face engages its lever, so as to operate the re

tard ing device, complete the electric circuit and ring a 
bell. Washers, pieces of metal and steel disks which 
cannot pass down the chute l ikewise complete the cir
cuit and sound the alarm. Pet'haps the most attrac
tive feature of the invention is th e preca.ution which 
has been take!} to prevent the operation of the mechan
ism by none but good coins. 
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A CURIOUS HISTORIC WEAPON. 

BY ROBERT WILSON, D.D. 
In the year of grace 1691 ,  the Lords' Proprietors of 

Carol ina conferred upon 'thomas Swith, Esq. , the 
patent of Provincial Nobility, which made him hered
itary Landgrave of Carolina, and proprietor of foUl' 
baronitos, consisting each of 12,000 acres of virgin land. 
His  eldest son, heir to his father's title and most of his 
acres, was the owner of the curious and interesting his
toric weapon which is the subject of this sketch. In 
view of the fact that this gentleman possessed an estate 
of some 60,000 a:cres, and a family of no less than twenty 
sons and daughters,it is l ittle wonder that his wi l l  should 
be one of the most voluminous of the ancient docu
ments that are of record in the probate archives of 
Charles Town. The' fol lowing is the only item in the 
will which concerns this paper ; .. I give and bequeath 
unto my son Henry Smith my large silver Tankard 
and my double barrill Pi&tols, and such a gun as he  
shall chuse out  of my Gunns, and my silver , hilted 
S word and two si lver Spoons. " 

One of these pistols is still preserved by a descendant, 
and is the remarkable weapon here figured, its special 
interest consisting in the fact that it is a revolver, and 
one of the few existing examples of the application of 
the princi ple to fire-arms operated by flint and steel. 
Although it is wel l known that revolving weapons were 
invented certainly as early as the llIiddle of the fifteenth 
century, there is no evidence of such fire-arms' having 
ever been in  general use. 

The revolver, as will be seen froUl the cut, is a hand
some, well-made and not unwieldly weapon, some six
teen inches long, smooth-bored, and carrying a half- ' 
ounce ball. A reference to the cuts will readily explain 
its working. 'l'he barrels are placed vertically, being 
bound firmly together by two grooves of mahogany 
presenting a V-shaped sectioll, giving the possible waxi
m u m  of lightness, and strongly clamped at the base by 
a brass-faced steel breech-plate, fitting closely to a 
similar plate on the stock. Between the barrels on 
one side the wood is grooved and fitted with a spring
clamped steel scabbard for hold i llg  the ram-rod secure. 
Each barrel is provided with the ordinary priming-pan 
and spring steel-faced cover for the impact of the 
fli nt. These springs are strong enough to-day to secure 
the priming from falling out while the barrel is re
versed, and indeed, after nearly two centuries of disuse, 
the pistol is in perfect working order, and might be 
loaded and fired as readily as when it  left the maker's 
hands, the original flint being stil l  in place and strik
ing its shower of sparks at the touch of the trigger. 
There are no sigh ts, as these would be ulln.ecessal·y at 
the  close· quarter range for which the pistol was i n
tended. 

The stock is of mahogany, s imply carved, but rich ly  
mounted with s i lver filigree 
work, the heavy si l ver cap 
on the butt bearin�  the land·  
grave's crest, a greyhound se' 
jant guo collared and chained 
or. The lock is of the best 
workmans h i p, the ham mer
spring st i l l  strong and reli
able. The re\'olving mechan
ism is of t h e  s im plest charac· 
tel'. A short cylinder 01' pill 
projects from the center of the 
breech-plate, passing throu�h 
the corresponding plate 011 
the front of the stock, the two 
plates fitting with perfect ac· 
cu racy. The upper barrel 
h aving been fired by a light 
t.ouch of the trigger, the 
weapon is a gain cocked, thp  
forefinger pressed on the mov· 
able spur on the outside of 
the tr i g-ger-guard, releasing a 
spring clamp, and the barrels, 
grasppd by the left hiu,d, are 
qnickly revolved, bringing the 
u nder pan i nto position before 
t h e  hammer, whel'e it snaps 
firmly into place. All this 
IlIay be done in a fe w seconds, 
the whole device being a won
derful improvement on the 
awkward bl'Oad- breeched ar
rangement of the ordinary 
flint-locked horizontal dou-
ble-barrel. One cut repre-
sents the pistol ready for use, and the other shows the 
barrels half revol ved. T he m aker's name, , .  E. 'rilley," 
may still  be deciphered on the lock-plate, but there is 
no date and no hall-mark on the silver work. The 
weapon, h owever, is certainly one hundred and seventy
five years old and more, probably two hundred, for the 
colonial nobleman who owned it had need of its pro
tection before the eighteenth century began. It may 
well have been a part of hii> epui pment as a captain in 
the Provincial militia in 1696, for gentlemen officers i l l  
those days provided their own mounts, arms a n d  lI u i 
forms, and enough i s  known o f  the personal character-

istics of .. the little Englishman," as he was familiarly 
called, to make it certain that in his C8.!!e all these would 
be of the best. 

These pistols have been a cherished heirloom in the 
family-or rather in one of its innumerable branches
for more than a hundred and fifty years, and hung 
together on the walls of Yeamans Hall until the close 

View Showing Barrels Half Revolved. 

Barrels in the Firing Position. 

COLONIAL FLINT-AND-STEEL REVOLVER, AGE, 
175 TO 200 YEARS. 

of the war between the States, when they formed part 
of the loot carried off by a guerrilla band. The weapon 
shown in our engravings was recovered, but the· other 
has never been heard of since that day. 

• 1 • • •  
ETRUSCAN TOMBS AT ORVIETO. 

The Etruscan remains in Italy vie in interest with 
the later Roman remains. In man y  cases they are 
more i nterest ing, for they are h idden away in the small 
ci t ies and towns, and are not seen by the tourist un ·  
less special journeys are made to obtai n a comprehen
sive view of the subject. Orvieto ' with  its superb 
cathed ral l ies on the northeast of, and on the extreme 

ETRUSCAN TOMBS AT ORVIETO, ITALY. 

verge of the great Etruscan plain . The s i t uation is 
one of the most com manding of a l l  the hi l l  towns of 
Italy, and i t  is l i ttle wondel' that the old Etruscans 
and the medireval Italians hall the sallie views about 
its being an ideal position for the b u i ld i ng of a town 
and its fortress. The antiquity of Orvieto is very great 
and its history can be traced back several h undred 
years before Christ. U n l i ke most Etruscan sites, Or
vieto does not retain a vestige of i ts ancient wall, 
which forms so marked a feature of all important 
Etruscan towns, the great blocks of masonry bei ng put 
together without mortar or cement of any kind. That 

379 
Orvieto was Etruscan was proved only within this 
century by the discovery of the tombs in the immedi
ate neighborhood. 

In 1874 the IlIost important find of all was made ; this 
was the Necropolis at the foot of the cliffs beneath the 
city to the north. 'l'h is  is probably the most attract ive 
collection of tombs to be found anywhere in Etruria. 
They are not hollo wed out in the rocks as is t'he case 
with most Etruscan burial s ites, but they are con
structed of massive m asonry and arranged side by s ide 
aud back by back, exactly like houses in a town, form
in� insulre, or blocks of tombs instead of residences ; 
each tomb having its doorway closed by a slab of stone 
and the  name of its occupant engraved in large 
Etmscan characters on its l i ntel. These blocks of 
tombs are separated by streets crossing each other at 
right angles, so we have here truly a " city of the 
dead." According to Dennis, the masonry is of local red 
tufa, cut iu large rectangular masses, and always laid 
without celUent. The tombs are 11 ' or 12 feet deep, 
6 or 7 feet w ide and 9 feet high, constructed of vel'y 
neat masonry. For the last three courses the walls are 
upright, but above that the courses project on either 
side and grad ually converge until they meet in the 
center of a flat course forming a primitive sor t  of vault. 
The faces of the blocks within the tom b  are not hewn 
to a cn rve to resemble a Gothic arch., as in  t.he Re
guli ll i · Ga lassi tOlllb at Cervetri, but the angles of the 
projecti ng ulocks are simply beveled off. These tombs 
are considered by the archreologists to date from before 
the i uvent ion of the arch of Etru ria and are therefore, 
in all probabi l ity, earlier than the foundation of Rome. 
W hile SOllie of them are quite empty, others contai u 
a rude bench formed of slabs on wh ich the corpse was 
laid.  Each sepulcher can be removed without disturb
ing i ts neigh bors. Each termi nates above in a high wal l 
of slabs, which face i t  in ,  and i nclose the roof. Across 
this inclosure stretches the masonry which roofs in the  
tom b, i n  a dou ble flight o f  stone steps, meeting in  tbe  
m idd le i n  a narrow ridge which tops the  whole. O n  
this ridge or by its side stood a stela o r  cippus o f  stone, 
shaped in  general like a pointed cone or the finial of 
a cupola. Some of them bore inscriptions, and it was 
observed that when this was the case, the epitaph over 
the doorway was always wanting. According to Den
nis, whose extensive researches upon Etruria are of 
the greatest i mportance, the doors of the tombs are 
tal l ,  narrow and w ithout architectural decoration, 
not having even the Egyptian or Doric form so com
mon ·in othel' Et.ruscan cemeteries. The inscriptions 
are very pecul iar, not so much in  the form of the char
acters as in the epi taphs themsel ves, which are written 
without the usual division into words. They all have 
the pec ul iarity of com mencing with t h e  word " mi. " 
Thus i n  the street shown i n  our engraving, which has 

been sadly ,overgrown since 
i rs  discovery, there are fou r  
epitaphs : " Mimamarkestee
thelies," .. Mi lauch usieslati
n i e s ," " Mi lllamarkestrias
nas," " Milarthiasru pi uas." 

---.0"'.0---
The C u rre nt S U 1,p)ement. 

The cllnent SUPPLEMENT, 
No. 1276, has many articles of 
unusual in terest. . . The Pow
er Generat ing Plant at tlw 
Paris Exposition " is  elabor
ately illustrated. • .  A n  Out
line of the Development of 
American Locomoti ves " is il
' lustrated by five engravings, 
made from larlle drawings 
wh ich were made for the Paris 
Exposition . • .  Recen t Devel
opments in N ernst Lamps " 
describes t h e commercial 
forms of lamps which have 
been used. " On Krypton " 
is a valuable chemical article. 
. .  The Tapir �' forms the sub
ject of a full-page engraving • 

.. Means of Defpnse in Ani
mals, II.," by Phil ip Calvert, 
Ph.D., of the U n iversity of 
Pennsyl vania, appears in this 
issue. " T he Prl)tection of the 
Young " is  dealt with in thitl 
section. 'fhe article is of great 
interest and importance. 
" The Wind Cave of South 

Dakota " is by E. O. Hovey. " T he Pol itical Organi
zation of the Fi l i pinos " is by R. L. Packard. 

Con tentfll . 
( J Hm�trated articles are marked with an a.8tertek:.) 
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RECENTLY PATENTED INVENTIONS. 

Elect rical Apparatus. 

INSULATOR:--EMILIO ZERTUCHE, Puebla, Mexico. 
The insulator consists of a body having a Z-shaped pas
sage, tbe end portions of which extend in opposite side 
surfaces; while the central or diagonal member exteuds 
througb one of the end surfaces of the insnlator. The 
wire is held securely in position hy the grooves, withont 
being bent. After having been placed in position in' the 
insulator, the wire can be readily stretched. 

the side at the slats to close the space between the lixed 
slats. Posts are attached to the frame and have vertical 
and transverse motion in �ides. The car can bv the�e 
me.ms be readily transformed to carry either box:freight 
or Iive..stock. 

ing It to be forced by a rnller agalnet a convex breast- \ find their way to the body while the cover or stopper is 
plate and broken, thus producing the consistency and iu place, thns avoiding the nnclean and unsightly accu
texture in the dou!;h requisite in the making of beaten mulation of material often seen at the neck and aperture. 
biscuit. Dongh treated by this machine becomes liaky In the cover a chamber is provided to receive the ' handle 
and requires no bakiug-powder, soda, or the ferment- of a spoou, when the cover is on the bottle. 
ing materials usually employ�d. S'rRAINER. _ SYLVANUS ROBERTS, Chester, N. Y. 

Miscellaneou s  Inventio ns. HYPODERMIC SYRINGE.-ALBERT S. J. STOVALL. The device is a strainer w hich receives dirt or other for-

SIGNALING SYSTEM.-LESTER C. SMITH, 'I'orring_ 
ton , Conn. The object of tbe invention is to provide a 
telephone signaling system for factories, shops, and the 
like, which is ananged to enable a person at one .tation 
to call up another at any other station. Each local 
smtion contains a receiver, a transmitter, a call-bell, 
and a shunt bridging the terminals of the call-bell. 
A series-line contaius batteries and includes the 

PICTURE-CABINET.-LAFAYETTE J. SANBORN. Da- Elberton, Ga. Tbe invention provides a new and im- eign matter contained in milk when poured into the 
venport, Wash. The inventor has devised a dnst-proof proved hypodermic syringe, which is simply and dura_ strainer. Tbe dirt is therefore prevented from entering 
cabinet for photographs and 'other pictnres, which consists bly ' constructed, is not liable to get out. of order, is tbe can with the milk. The strainer consists of a funnel
of an outer casing can mining a picture-carrying frame. readily manipulated, and is so grad uated as to iusnre the like body witb sieve-covered openings in its lower part, 
By operatiug a pair of angle-levers throJ1gh the �edinm admini�tering of an accurate predetermined dose. Tbe a cup removably attached to the lower end of tbe body 
of a pu.h-rod, the pictures are successively thrust up- syringe is composed of rew parts, which cal'. be quickly and provided with sieve-covered ou" ets, and a lioat
wardly so that they can be readily removed. Tbe re- separated to permit its thorough sterilization to render valve in the cup engaged in a vc1ve-seat at tbe outlet of 
mainine; pictures are pressed forward into position to be and keep it perfectly aseptic. the body portion. The outlets of the cup are of leRs dis-
acted upon by the angle-levers, by It sprine; carried in one WHEEL.-WILLIAM F. Moss. Fitzpatrick, A la. This charging capacity than the other _cutlets, so thJ.t tbe liow 
of the side-walls of the frame. wheel can be u8ed for various purposes, but more par- will be quicker through the cup outlets than through the 

THILL-COUPLIN G .  _ RICHARD ECCLES, Aubnrn, ticularly for power-transmitting pulleys. To a certain body outlets, whereby the valve' will be lioated nntil the 

call-bells. One of two parallel lines is concected with 
one end of the seri€s-line ; and the second is connected 
with the other end of the line. Switch-levers in the 
series-line are adapted to hold the receivers and to break 
tbe circuit in the series- line in order to separate the 
parallel lines with respect to the cali-bells. 

extent it is resilient or eompressible. It is also designed milk bas beeu strained. 'I'he strainer can also be used 
N. Y. Tbe coupliug bas a thill-iron with a slotted eye. for use as a friction or belt-pulley in commnnicating for emulsions and similar liquids. 
rearwardly from which a projection extends. An axle-
clip carries a pivot-pin for the eye ; and a link engage. power to various machines wbere a rigid pulley does NOTE.-Copies of any (f these patents will  he furn-
the project.ion . A hand-lever is connected with the Imk, not work satisfactorily, i. e. , in places where the variation ished by Munn & Co. for ten cent. each. Please state 
and is fulcrumed on a spring forming part of the tie-bar in the amount of power needed is liable to liuctuate be- the name of the patentee, title of the invention, and date 
of the axle-clip. The device is arranged to prevent rat- tween wid� limits. The spokes are not rigidly secured .O 
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tling, to permit removing the sbafts, and to assist in to the rim, but are connected therewith by yielding � 

supporting them when in use, and to relieve the animal springs, so that the belt cannot be thrown off. 
E ngiueering Improvements. of the undue strain of the weigbt of the shafts. BOWLING-ALLEY.-HENRY J. HECKENBACH, Belvi-

STEA M-HE ATING APPARATLS. - ALBERT P. TAPE-MEASURE.-JOHN G. EDDY, Brooklyn, New dere, III. The bowling-alley comprises It table, a bed· 
BROOMELL, York, Penn. This invention provides a York city. Tbe measure has tbe bearings of the gnide- plate upon which the pins are set up, and a ball-runway 
steam-heating system by which it is po.sible to regulate rollers mounted in the rim of a tape· line case, and is con- having an upper section provided with a lateral deviation 
tbe amount of steam admitted to each radiator and to structed so that the bearings are integral with and au the and inclined downwardly from the pin-receiving end of 
heat eacb radiator l>artially or entirely. All the radiators general surface plane of the rim. Hence tbey can be the bed plate toward the other end, and a lower section 
ar.e open to the atmosph�>re, tbe steam being circulated formed during the process of making the �im. thus re- inclined in the opposite direction witb a discharge end 
WIthout pressur�. No air-valves are used. The produe- I ducing the co�t of manufactur<!. The bearings are facing the pins. A chute connects the upper and the 
lion of steam I� excess of the demand controls the formed so tbat there are no projections at tbe sides of lower sections of the run-way. It IS a portable or parlor 
daJ;nper o� the bOller

,
-fumace and automatICally operates the case, in order to avoid injury to the hand or pocket. alley, and provides a game apparatus simple a.:td cJ urahle 

relief deVICes, whereoy the wat<lr of condensation will be wherein the number of pins knocked down is almost 
returned to tbe boiler, and wherehy the shutting. off of �IRE-ESCAPE.-WJLLIA� A. SHAW. <;>range, N. J. entirely a matter of chance. 
steam from the radiators will automatically open a vent ThIS apparatus has a supporting-arm for pIvotal attach- FLY-NET.-PHILIP S. MINTON. Manbattan, New 
from the rauiators to the atmosphere. ment to a frame. Brackets are mounted on the arm and York city. 'I'his liy-net for horses is so constructed that 

adapted to be held in a horizontal position, whereby to it may be edapted to large or small animals, and at

Bicycle-AppJiances. 

NEW BOOKS, ETC. 
ELECTROMETA LLURGIE UND GALVAN 0-

TECHNIK. Ein Hand- und Nac h 
sch lagebuch fuer die Gewin nung u n d  
Bearbeitu ng von Metallen auf elek
tris('hem W ege. Von D r. Franz 
Peters. In Four Volumes.  8vo. 282 
i l l u strations.  Vienna : A. H artlebeu . 
1 900. Price, paper, $4. 

The four volumes which lie before us are essen
tially a digest of electro-metal lurgical literature. They 
describe almost every proce.s of obtaining and treatwg 
metals electrically which has been discussed in techni
cal books and periodical literature. The first volume 
t.reats of antimony, till, bismllth� beryllium, aluminium, 
magnesium ; the second of copper ; the third of tbe noble 
meta l s ;  and the fourtb of zinc, lead. nickel, and c�bal', 
A most excellent index and an admirahle bibliography 
are included in the fourth volume. 

DRIVING MECHANISM FOR BICYCLES OR 
OTHER VEHICLES.-JOHN C • .BUSCHE, Wilkinsburg, 
l"en n .  The driving mechanism is chainles.. The usual 
rotary movement of tbe pedals is preserved, althougb the 
parts operating upon tbe driveu wbeel are reciprocating 
levers actuating a driving-wheel. The driving-wheel is 
a toothed rim engaging a pinion on the driven wheel and 
recei ving a peculiar motion. The invention is applicable 
to steam -vehicles. It often bappens tbat a driving..shaft 
breaks at the crank-portion, a difficulty overcome by tbe 
inveutor by the use of a straight shaft. In an ordinary 
reciprocating engine, two strokes of the piston prodnce 
one revolution of the driving-sbaft ; here they produce 

support the brackets outside of the frame, or for their tached to various portions of a harness witbout discom
withurawal. Pulleys mounted on the brackets have a moding the animal or interfering with its movements. 
supporting cable passed over them . The escape is The net extends to the collar or the hames, a breast-strap readily placed upon any building and foldcd up out of being used foJ' holding tbe forward portion of the net in 
way wben not in use. A l>erson can descend witbout position. assistance through its use, and can he guided in his de- ESSAI SUR I,A C ON ST1 T U TION DE LA TETE 
scent by one below or one stationed near the opening at INDEX. - HENRY AUGUST HAUSINGER, Galveston, DR J) IN SECTl<� .  Par C h arles Janet. 
which its support is located. Tex. This index i. made in two sections baving a series President de la Societe Zoologlque 'd e  

OVERHEAD-TRACK sUPPoR'r.- .JAMEs W .  BAR-
of paral lel rows with a reference-mark for each row, the France. Paris : Georges Carre et C. 

NEY, Kansas City, Mo. This mechanism furnishes means �:�::����::t�:;�e���:����
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for removably supporting an overhead-track from the thereto at the end. A Reries of columns cross all the M. Janet's work in the morphology of insects deserves 

from three or more. 

roof of a �hed or other building. With the supporting rows of both sections and contain letters iu alphabetical the consideration of every American naturalist. The 
structnre is connected a track, which can be raised and succes8ion and nnmbers corresponding with the paging originality of his method., the evident care which he de
lowered by a vertIcally adjustable suspension device. Side- of a ledger or other book. The invention relates to in- votes to his subject, and the almost German exhaustive
braces are supported from the device and are fitted to dices. especially to thn.e adapted for use with ledgers ness wbicb apparently chl\l'arterizes bis writings shonld 
contact at their free outer ends with the supporting and business books. It i� simple and compact ,  allowing lind favor for his study of the head of insects, with the 
structure. The invention is particularly '!dapted to sup- the available space to be utilized as perfectly as possi- few Americans who are at al l intere�Led in zoological 

Mee.banlcal Devices. 
porting the trackways of brick-conveyers in kilos, for ble. morphology. 
which conveyers a patent is about to be granted to the TH" S E E BORING IMPLEMENT. - WILLIAM T. MAXWELL IRONING-BOARD.-ABRAHAM LEWIS, Chicago, Ill., ", TUDY OF LEMEN TARY LEC -

and GEORGE fT. SPAHN. 943 W. Lombard Street, Balti. 
inventor. and JACOB A. LEWIS, Manhattan, New York city. This TRICITY A N D  MA GNE;TISM BY EXPERI-

more, Md. Tbe tool is designed for uee in boring DUMPING-CART.-JoSEPH F. BLAISDELL, Brook- invention provides means whereby the ironing-board MEN'r. Containing 200 Experimen ts  
through joists o r  i n  corners o. angles where the ordinary Iyn, New York city. The wagon-body is mounted to may be quickly and conveniently applied to any aupport Perforllll'd with S impl e  H omemade 
hrace and bit cannot be employed. A rotatable bit- rock on a support which carries a bracket. A toothed and adjusted as desired. Legs are employed which, A pparatus. By '1'houias M. St. Joh n.  
shaft and a rotatable and longitudinally-slidable brace- Regment is pivoted to the wagon. hody and is gnided on when in a closed position, can be fitted snugly to the New York : P ll bl i�hf'd by t h e  author, 

shaft are connected by two meshing miter-I'ears. One of the bracket ; and a second segment is mounted on the board, and when in supporting position, adjusted at 407 West 51st Stn et. 16mo. Pp, 
tbe gears has teeth arranged in opposite directions; and bracket and meshed with the first segment. . An hy- any needed point between tne outer end of the board 220. 

the other has two sets of teeth inclined in the �ame di- draulic cylinder is held by and located beneath the and its central portion. The legs can be so at- The book is designed as a textbook for amateurs and 
rection, but at a lesser angle. The bearing for the brace_ wa�on-bed. A plunger, working in tbe cylinder, extends tached to the hoard that they can be r�adily carried to students, and the experiments which are illustrated and 
shaft is pivoted and adapted to swing, and can be clamp_ upwardly above the bed, and enables the cart to be easily either end of the board, so that skirts and like garments described are very simple, and the apparatus can be con
ed in either of tbe two angles to which it can be ad- and conveniently elevated and tilted to dnmp the box of can be quickly adjusted and bandIed. Furthermore, the structed by any one. Tbere is considerable field for a 
justed. its contents in any desired place. legs can be locked in a folded position, holding the book of the kind. It is fully illustrated by engravings 

STROKE _ REGULATOR FOR WINDMILLS. _ FAN ATTACHMENT FOR UMBRELLAS OR board in a horizontal plane when the legs are on an un- I and d iagrams. 
ERNEST R. NICHOLS, Manhattan, Kans. The invention PARASOLS. - OTTO BESELER. Calaveras, Tex. A even surface. A NNUAL REPORT OF 'I'HE COLU�IBUS 
has fot its object to regulate tbe action of a wind-wheel sleeve or tube is carried by the rUlmer; and on the rlln- CURTAIN-FIXTURE. -HERBERT E. KEELER, Man- ARCHITECTU RAL SOCIETY FOR 1899. 

ner a rotary fan is mounted which i� driven by gearing by varying the length of stroke according to t he velocity hattan, New York city. Iu this device the curtain is Edi ted b �' HOlli er C. Pricl', Secretary. 
of the wind. To effect this result, the inventor employs leading to the umbrella-haudle. Only a single finger is held against the pull of the �pring in the shade-roller by Col urn bus, Ohio. 
a lever whose stroke is lengtbened or shortened auto- used to actuate the device. tbe frictional contact of a flexible guide with the head of 
matically, as the force of the wind is greater or less. FARM-GA'I'E. - ADAM B. LoNG, Amish , Iowa. The the tube in tbe lower edge of the curtain. As tbis guide 
The lever is in the form of an isosceles triangle, one side object of the invention is to provide a simple and cbeap- has a uniform tension its wholc len/!th, the contact of 
of which is variable in length. ly-manufactured gate, which can be opened and closed the guide with the heads is unifoI1D to the free end. 

REFINING-ENGI �E. _ CHARLES E. TORRANCE, from a wagou. The gate is provided witb an arm ex- Thus the curtain can be readily raised or lowered by 
Northampton, Mass. The invention relates to paper- teuding laterally and rearwardly from its hinged end, be- taking hold of the tube and moving the shade up or 
making machinery and provides a relining-engine ar- yond its pivot· post. A pul l-rope is attached to the rear down. The fixture is intended for use in railroad, pas
ranged to permit a quick adjustment of . the .hel; and re- end of the arm. And a catch upon the pivot-post is senger, and street cars and other vehicles or places. 
volving plug without disturbing the position of the pl ug adapted to engage the arm to hold the gate ' when FIRE-ESCAPE.-FRANCIS J. HUGH, Manhattan, New 
and the drivin(!.gear, so that the latter always remains in opened. York city. By means of this apparatu" persons can de-
true alinement with the overhead countershaft-pnlley. ADJUSTABLE POLE-SOCKET. - FRANK PERRY, scend safely from a building at an even rate or speed. 
The pllle; and shell can be removed whenever necessary, assignor to tbe J. Krodcr and H. Reubel Company. 2fi8 The pressnre with whicb friction-bloe-ks are forced in 
without disturbing the driving-gear. Canal Street, Manhattan, New York city. 'I'his adjnsta- contact with a belt varies according to the weigbt of 

CHANGE-RETARDING DEVICE FOR WEFT- ble pole-socket consists of an attaching mem ber Rerewed those descending on the cable. making the device adapt
REPLENISHING LOOMS. _ WILLIAM N. KIMBALL, to the window-casing and. a pole member, the two mem- ed for nse by al\. The fire·escape has a governor com
Somersworth. N. H. In Nortbrop loom�, as heretofore bers being held together by tongnes working in slots. priRing a fixed brake-band. friction- blocks for engage · 
constructed. the fillmg fork fails to tip the moment the The two members can be readily locked and u nlocked. ment with tbe brake· band, actnating·blocks and a re
filling breaks, so that the bobbin-battery is actuated and As eacb is formed of a single piece of m�tal struck up voluble st .. - wbeel engaging the actnatin(!-blocks, to 
a new bobbin im mediately placed in position in the by sui mble tods. it is evident that the socket can be very force them outward against the friction-blocks and move 
shuttle. A mispick is. hence, invariably made. since the cheaply constructed. tbe latter in frictional contact with the brake-band, each 
harness is then not in proper position. With the in- CURTAIN-POLE RING.-FRANK PERRY, assignor of the actuating. blocks simultaneously eDgaging the 
ventor's improvement. tbe calling for a new bobhin is to the J. Kroder and H. Reubel Company, 268 Canal ends of the two a,ljacent friction-blocks. 
delayed to allow the harness to return to the position it Street, Manbattan, New York city. This invention pro· SURGICA L  APPLTANCE.-DR. ROBERT W. BARTON, 
had at tbe time of the breaking of the filling, so that vides a very simple, strong, curtain-pole ring which has Marion, A rk. The inventor bas produced a surgical 
when the new bobbiu is called for, the harness is in the an eye completely covering and uniting the split ends of splint which, without the use of weights, properly holds 
proper position. Consequently a mispick is prevented_ tbe ring without brazing. The eye cannot become de- a fractured limb extended. A suitable opening is pro-

THE NEW ELEMENTS OF  H AND R A I LING. 
Second Revispd Editi ol l .  B \' Robprt 
Rid d ell, P h . D .  .T. J. McVey, p u h
lisher. 1900. Qu arto. Pp. 126, 41 
platf'F. Price $0. 

Hand railing b a difficult subject to most carpenters 
and mauy professional stair-builders. but with the aid of 
the present volume, all  the most difficult problems in 
band railing ca n be solved with the (!reatest ease. The 
volpme is  a large one, thus allowing the plates to be on 
a considerable scale. The deAcriptive letter-pres� is very 
clear. With the aid of this book even the amateur car-
penter can do the work satisfactori l y ,  The descriptions 
are given in tbe language of the trade, and are not so 
tecbnical as not to be understood by the novice. 

THE P H O N O G RAPH AND H ow TO USE 
I T .  Bei n g  a Short H istorv of i ts  In
vention and Development.. Conta in 
i n g  also D i rect ion �, U �ef[) l H i ntE and 
Plain Talk� as to i t s  Care. and Ufe, 
etc. N e w  York : National  Ph ono: 
graoph Compal ty.  1900. 12mo. Pp 
181. Priee $1. 

The subject has deserved more substantial additions 
to its literature than it  bas ever received. r:rb.e present 
volume demils the history of :he pbonolITaph. giving 
minute directions for its n�e aud preservation, the manu
facture of records of all kinds. and a considerable amoun t 
of additional information which will  prove valuable to 
those intercsted in the phcnograph. 

RULING.MACHINE. -GEORGE W. KAUSER, Manhat. tached from the ring; nor �s the rin� liable. to open up, vided for the drainage and dressing of wounds. The 
tan, New York city. This macbine is designed to rule I as so frequently happens WIth the ordmary rmgs. appliance cannot be tampered with by the patient; for 
upon plain paper either at rei(Ular distances apart or at COMPOSI'l'ION OF MATTER FOR FURN A CE- the orerating-rod can be turned only by the surgeon or 

uni formly increasing O!' decreasing dIstances.  'rhe de- LININGS AND OTHER PURPOSES.-RuDOLF KECK, the nurse after it has been locked. 'rhe device consists 
vice works on the principle of the parallel ruler and is Denver. Colo. In the production of lining hricks, bmnt of juxtaposed and separated pads arranged for attach

especially adapted for ruling the lines of music Fcores magnesian minerals are used which are mixed with a ment to limbs by bandages. Brackets are secured to the 
or plays. The device is compact, as well as simple in con- small percentage of binder, such as tar, clay, or ferrugin- paels and are operated by rods. Locking. screws hold the A 
strucllou. au" loam, etc . ,  and burned at a very high heat. It i�, rod in place. 

BRIEF H I S T O RY OF M A THEMA TICS. 
Tran slati(lns of Dr. Karl F i n k s  
Ge�chichte cl er Elem en tar· Math e
mati k .  B ,· P rof. W. W. Bem afJ and 
Prof. D. E. Smith. C h icago : O pen 
Court Publi�h ing Com pany. 1900. 
16mo. Pp. 330. Price $1. 50. 

Hallway-Appllanees. 

however, impossible to produce a thorough mixture, for SPIRIT-LEVEL. - I,oUIS DESMARAIS, Manhattan, 
which reason the bricks, if not immediately used, disin- New York city. A tube, arranged to fit in the opening 
tegrate. To O\'ercome the difficul ty, the inventr,r em- through the body portion of this instrument, is formed 

SPIKE.-JAMES HENNIGAN, Inkerman, Penn. Ac- ploys a !lux or binder which can be used in large propor- with a central sight opening and interrupted open
cording to this improvement. the spike is so constructed tions without disintegration . For this purpose he finds ings in its side walls, which completely surround 
thllt it will be prevented from being pressed back from a the shale conotar,tly occurring in the Jura-Trias along the sight opening. A lJUlh-tnbe is inserted in the open
moving rail.  And the invention cOllsists iu so pointing the east.ern foot-hills of the Rocky Mountains admirably ings in the side walls ; and cement fills up the side wall 
tbe spike that it will  start easily in a tie and cut better adapted. The bricks made by this method can be used openings. Tbe bulb-tube is placed lengt.hwise of the 
thau the ordinary spike. The point is so shaped that, for liltering purposes and lining inside- walls of build- body portion when n�ed as a spirit-level, and trans
as the spike is driven, jt, will tend to force the head of ings, since they are bad conductors of heat and require no versely when used as a plnm b-rule. 
tbe spike in the direction of the liange of the rail. laths in calcimining. SA UCE-BOTTLE.-JOHN M. CHAPMAN, Morristown, 

COMBINATION BOX AND STOCK CAR.-CHARLES BISCUIT-ROLLER.-CAROLINE P. MORRISON, Chat- N. J. This bottle holds a sauce or other Iiqnid condl-
H. RUSSELL, Corsicana, Tex. The car has sides with lixed tanooga, Tenn. This is a simple and effective machine in ment. so that the stopper will permit the contents. wbich 
spaced slats, and a slat-frame movablo np and down on which dough is thoroughly ground and beaten by caus- usnally tend to lodge at Its month, to drain or otherwise 

The translators consider no apology is necessary for 
an.v reasonable effort to en collrage the study of the history 
of mathematics, and they have performed admirably a 
most difficult task, which could only be done by mathe
maticians of the standing of Messrs. Beman and Smith ,  
whose other writings o n  mathematics are s o  well known. 
Tbe biographical notes conmln brief biographies of 
famous mathematicians. It is a most interesting feature 
of the book. 
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Marine Iron Works. Chicago. Catalogue free. 
}j�or mining engines. J. S. Mundy. Newark, N . .J 
Ol D. S." Metal 'Pqlish� Indianapolis. Samples free. 
Yankee Notions. Waterbury Hutton Co .. W aterb'y. Ct. 
Write Baker Mfg. Co., Racine. Wis. , about pushing 

any new article. Ifacilities excellent. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Ben St., 

Chagrin ]fans, O. 
Most durable, convenient Metal Workers' Crayon is 

made by D. M. Steward Mfg. Co. , Chattanooga, rrenll. 
Ferracute Machine Co., Bridgeton. N. J.t U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machinery. 
Special and Automatic Machines built to drawings on 

contract. The Garvin Machine Co., 141 Varick St., N. Y. 
Ij'he celebrated " Horusby-Akroyd " Patent Safety Oil 

Engine is built by the De La Verg-ne Refrigerating' Ma· 
chine Company. Foo� of East 138th Street, New York. 

rrhe best book for electr1Cians and beginners in elec. 
t ricity is . . Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., tmblishers. 361 Broadway. N. Y. 

rr Send for new and complete catalogue of Scientitlc 
and other Books for sale by :\lunll & Co .• 361 Broadway. 
New York. li'ree on appJication. 

HINTS TU CORR ESI'ONDEN'.rS. 
N a .H e "  a nd .\ d d '·e .... mll5t accompany all letter, or no attention ,vill be paid thereto. ThIs IS for OUl information alld not for publication. 
IC e fe r e n(' c s  to former articleE or an�wers �hou;j give tiat.€ of paper and page or numher of question. 
l u q l l i r' i e �  !lOt answereti in rea�ona'IJ]e time should be repeatea : corresponuentE will hear in mind that some aml,\ver� require not a little research, ami 

thou !!h we emieavor w reply to ail either by lette) or in -thi� oepartment. each must take hiE turn, 
11 1 1  f er", '",iShll1l! to purchase any article not adverdsed in our columnE win be furnished with addresses of hom�eE manufncturlng or carrying- the same. 
Si) e (' l a l " ' rU t e n  I n fo r-lIl.a l i o D  on matter'S 01 

p�onal rather than general interest cannot bf �xpected wghoui· remuneration. 
S c l e n t i U ('- .. , l" c l"i ( ' u n  � I I P I) l c I  .. e n t M  referred 

w may be had at the office. I'nce 10 cents each. 
Book .. referred to promptly �npplied on receipt 0' price. 
Ill l n e J'" I .. sent for examinatlOn should be distinctly marked or labeled , 

(7900) P. R A. say � : 1 h ave noticed in 
your ilescrlpti(,n of marine engines that they are 4 cylin
der triple expansion in some cases. Now. what is the 
arrangement of the cylinders so that there are 4, ?  
A. The compounding of marine engines may vary in 
the number of cylinders to meet constructive economy. 
A triple expansion engine with 4 cylinders is usually 
made with one high pressure cylinder, one intermediate 
and two low plessure cylinders. A qnadruple expansion 
engine may have one high pressure and two each of in
termediate and low pressure. 

(7901) O. Y. asks : What is t h e  differ· 
ence, if any, in the use of fuel with a 200 horse power 
steam engine, requiring to produce only one· half its ca
pacity. A. Much depends upon tbe kind of engilJe, 
whether condensmg or not and upon the type of engine. 
Th<!re are constants of loss that continue the same with 
steam engines at full and half power. Radiation and 
condensation from the surfaces of boiler setting and in 
steam pipes remain nearly the same nnder both condi · 
tions. rrhe friction of the engine js also nearly the same 
under varying loads. The stemn generating power of 
the boiler, being larger in proportion to the amount of 
steam used at half power of the engine shonld save part 
of the heat going np the · chimney and therefore should 
save fuel. The amount of steam saved will not he one
half, but a proportion covering the losse. by radiation, 
conden.ntbn and engine friction. For a power-plant as 
stated we estimate that one. third of the fuel should be 
saved when running at half power. 

(7902) S. Bros. write : We wish to make 
power to drive a small printing press (about one horse 
power) . We thought of w inding up a weight. Have 
you anything on this subject showing how to make Lt, 
or any other method of getting power that IS simple and 
inexpeusive ? A. Spring power was quite a fad among 
inventors some years since and various methods and ap
plications for storing power by springs, haVe heen pub
lished in the SCIENTIFIC AMERWAN SUPPLEMENT, Nos. 
46, 47, 48, 50 and 473, which Vie mail at 10 cents each. A 
few spring motors· are now made for fans and !5bow 
window tum tables. and have been made for rnnning 
sewing machines. Thev do not give out the amount of 
power required to wind them np, and when as mnch as 
one horse power 01' more is required we consider tbis 
method of accumulating power impractical and ineffi
cient' whether by sprin� or weight. We advis, the use 
of a gas or gasoline motor for driving a printing press or 
for any other use where a small and reliahle power is 
needed. 'rhey are made of one, one and a half and up 
to any required power, arc easy to manage and the cheap· 
est smail power knmvn. See advertisements of these 
motors in our advertising columns. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JUNE 5, 1 900. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

I See note at end of list about copies of these patents.1 

Agricultural implement, S. L. Allen . . . . . . . .  651,0112. 651.09:J Air container, liquid, J. S. Wrightnour . . . . . . . . . . .  651,223 Air or oxygen .  apparatus for conveying and utilizin� liquid. S. H. Emmens . . . . . . . . . . . . . . . . . .  651.029 Alarm. See Burglar alarm. Album. photograph. G. H. Kent . . . . . . . . . . . . . . . . . . . .  651.043 Alloy. antifriction, W. N. Rumely . . . . . . . . . . . . . . . . . .  650.911 
A utomoblle, L. S. Buffington.. . . . . . . . . . .  . .  . . . . . . . . .  650,893 Automobile balance �earing. H. I�. Heath . • . . . . .  6bO.83i Automobile delivery wag'on, 8. W. Libbey .. . . . . .  650,847 Automobile steering mechanism, H. E. Heath. 

650,838, 650,839 

J titutifit !mtritau. 
til� ���,bIi�R;���i:: .�: ,�: .��������: : : : : : : : : : : : :  �l:� I " Star" ��';.�d � t::::�a,:-��I����'z�e�iga�: ilvi;s� ���n.�: : : : :  : : : :  : : :  �:� Badge. G. B. Adams .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,962 Screw Cutting �'irecracker, C. L. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . .  651,0LiS Bag. See Mall bag. TBJescopic bag. }I'ire engine annex. chemicalizing. F. M. F. Cazin. 651.10'l Bag fastener, A. Arnemann . . . . . . . . . . . . . . . . . . . . . . . . .  651,128 AU8'matic Lathes FIre escape, C .  W. Littlefield .. . . . . . . . . . . . . . . . . . . . . . .  650,848 Bale tie, J. D. & J. E. Brown . . . . . .  � . . . . . . . . . . . . . . . . .  651.293 F:ds . Fire escape ladder, '1\ N. Parker . . . . . . . . . . . . . . . . . . .  651,202 
�:II�� g��:=: �'. �:fo'i,�.y: : : : : : : : : : : : : : : : : : : : : : · : : : : :  �:\lM FOR FINE, ACCUAATE WORK �:�������:.tdif�ir�a�· .. �. �: .�: .����.��.: : : : : : : : : : :  l!i:l:� Ball retainer and its production. E. It. Creager .. . .  650.926 Fishing rod. W. Shakerpeare, Jr . . . . . . . . . . . .  ' . . . . . . . .  651,148 Bandage. suspensory, A .  C. Moss . . . . . . . . . . . . . . . . . . .  651,19':-) Send for Catalogue B. Flood gate. H. li'unk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,305 I:!atteries, producing positive plates for, H. SENECA FALLS MFO. CO. �'luid, means for indicating movement of, O. 
Bat���;�k��;; s.;co�diiry· i,ait.i;·y . . . . . . . . . . . . . . . . .  · . .  651,089 695 Water Street, FIUfda��:�;��J��t�Ur�)c· . .  F: ·Bergma;'ii::":".ii5i".!57: slU� Bed, couch, J. Stienen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.124 Seneca Falls, N. Y., U. S. A. �'olding machine, T. F. Hart . . . . . . . . . . . . . . . . . . . . . . . 651,187 Bed or douche pan, D. Hogan . . . . . . . . . . . . . . . . . . . . . . .  651,;)10 ll'ood cooler, antiseptiC. HowJand·Sherman & 
Beelo��s��ni'i�iM.rr�.����:.��������. ���������� 650.834 AMERICAN PATENTS. - AN INTER- �'or::,nw.tkp,:yo,::;,;; aC : : : : : : : : : : : :  . .  : : : : : : : : : : : :  �l:� Bell, bicycle, E. S. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.177 e.ting and valnable table showing tbe number of patents Frollless switch, G. W. Slane . . . . . . . . . . . . . . . . . . . . . . . .  651,1J88 
�r�;�l�'a<tia�:��iit; A: ·siiies: : .' : .' · .' .'  .' : : :  : .' .' .'  .' .' .' .'  .' .' .'  :l:n� ����tg�:g�I��ef��Ot�Se s��J��rn�Pggw�b�b .Je������ FruV8�:bei-������I.� . �����.i�� . .  �::.����.��: . �: . .  �: H51,Oi1 Bicycle fork crown and mak.ing same. E'. C. Bill· 31. 1894. Contained in SCJENTIFIC AMERICAN SU P- �"umigator. J. T. Flippen. Sr . . . . . . . . . . . . . . . . . . . . . . .  651.000 ings . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.964 PLEMENT. No. 1 002. Prico 10 cents. To be had at Furnace. See Boiler furnace. RegeneratIve fur· Bicycle propelling mechanism, W. H. Forbes . . . . .  651,244 this office and frow all newsdealers. nace. Bicycle propelling mechanism. W. & A. Smith . . . .  651,316 Furnace, C. M. Bump . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . .  650.821 
�l���l: ��J'J.re �o:.·:.aj�'ii:;'iim;,r: : : : : · : : : : : : : " : : :  �:�W ����:�N�·n�wS:r��.i·bar:W:W: Reed: : : : : : : : : : : :  �}:� Bicycle seat post, A. W. Nutz . . . . . . . . . . . . . .. . . . . . . . .  651,264 Furniture. G. A. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,2'!8 Bicycle seat support. P. Smith . . . . . . . . . . . . . . . . . . . . . .  651.277 FUrs. machine for carroting, Bloch & Reuter . . . . .  651.159 Bicycles. etc. , hanale bar for. E. J. Babbitt . . . . . . . Wl.968 Galf Ilook. W. JJ. Marble  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,945 Bit or reamer truck, R. F. Milford . . . . . . . . . . . . . . . . . .  650,981 Gage. See Scratcll ga"e. Shingle gage. ��"a",.�."gs��'i;.�;,f:.�cg��r'd�·" " . . . . . . . . . . . . . . . . . . .  650,819 T H E  H A L  L �:�� :gg:�:��:: �. �.e���;i;;ri: . : : : : . :  : :  : : : : . : : : :  �:� Boiler. See Steam boiler. Game of tab1e croquet. means employed in play-Boiler, J. Carnegie, et al. . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,966 BRASS P I P E  WRENCH .  ing. F. J .  Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,996 Boiler furnace and door therefor, steam, J. O. Garment stretcher. E. Shaw . . . . . . . . . . . . . . . . . . . . . .  651.209 Morris .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,855 A PER F E C T  '1'0 0 1. Gas engine, F. W. Toedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.')1,216 Boiler incrustation, attachment for preventing, �V I T II F R I C'l' H I N (; I! I I'. Gas generator, acetylene, W. B. Minor . . . . . . . . . . . .  651.196 
BOl�wr!n�:,e:l:y: C: Gabriel:.: : : : : : :  : : : :  : : : :  : : : :  : : :  �:� Bus�in�s for all sizes and shapes. g:: fi:��f��O!p�;i;l�es��l�ct�·C� w�1t6ram: . : : :  �1:� Book, numbered manifold. H'. M. Turck . . . . . . . . . . .  651,171 H ighly polished pipes made Gas lightin� burner. incandescent, A. Murinick .. 650,858 BorN;:. l��a�is.c.��.r.��I�� .���.���i�� . �.�� .  ��.t.��� 650.988 up without scar or injury. �::.�;r�a���:::tif���·. �: �.oD:�is: : :  : : : : : : : : : :  �1:i�� Bottle stopper, F. L. Cook . . . . . . . . . . . . . . . . . . .  651.183, 651,184 For Circulars ana P,";'c.. Gas separator, J. W. Hough . . . . . . . . .  " . . . . . . . . . . . . . .  (;50,937 
�gm� :�ggg��i�i'l���htg�:,r:����;,.:fgyi�:d· d·e-

651,280 
W A LWORTH M A N  U FACT U R I N G  CO . , g:��: J���M:";'·i.�: . . ��I

.�
o� ����: . . . . . . . . . . . . . . . .  650,982 

vice for, N. Muslar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,050 1 28 TO 1 38 FEDERAL ST. . BOSTO N . MASS. Gear. variable speed friction. J. Arthur . . . . . . . . . . .  650.815 Bottling machine. A. Schneider . . . . . . . . . . . . . . . . . . . .  651.2i4 Gearing, frictional. W. M. Wal lace . . . . . . . . . . . . . . . .  651.172 Box. See Blacking box. Hat box. Mail box. B I N 0 C U L A  R . Gearing. speed. G. H. B. Canoles . . . . . .  � . . . . . . . . . . . . 651;296 Match box. Paper box. N E W . Generator. See Electric �ellerator. Gas geuera-Boxes. etc .• cover fastening for. J. C. Enoch . . . . . .  651.010 tor. Hydrocarbon generator. 
��:��'Shs"e,,� .r.e��'&�8i���·r .. �.�':��.�:���:651,031, 651.032 (The Trilider.) Glas�eva:;l�l.e�, . . .  ���uf��t�.".I�� . .  �.O�I.�:':, . . 

P: . . �'. 651,05.Q Branding machine. H. H. Le�y . . . . . . . . . . . . . . . . . . . . .  650.840 SmaU as an opera glass. More Gold from sand, apparatus for separating, J. P. 
��ia�'e?W.d�,�'{v�ik�r.:.�rdt.�'.���: : : :  : : : : : : : : : : : : : . : �:�1i �h.'::."f������rt�rr��,2��:� Held Gra��eJ�m';· • .\' . . v: 'Wiii.ur: : : : : : : : :  : : :  . . : : : : :  . : : : : : : : :  :;u:� 
���rd�.!'g";::��;,,fal.Ai. ��yg�:i'o�: : : : : : : : : : : . : : : : : : : : �:¥�� Q U E  E N & CO. g�::� ������roe,:, ii.'1;: ��l���t��'i::.��:������ : : : : : :  sll:il&l Building, portable, J.  C. Karr . . . . . . . . . . . . . . . . . . . . . .  , 651,251 Optical ana Scientific Instru- Gramophone. E. R. Jollnson . . . . . . . . . . . . . . . . . . . . . . . .  651,070 Bulkhead door. water ti/!ht. F. '1'. Bowles . . . . . . . . .  651,004 ment Works, Graphophone sound box. W. Hart . . . . . . . . . . . . . . . . .  &1.008 Bur!,lar alarm system. electrLc. J. �'. Dorsey . . . . . .  651,;)25 t o t  0 Ch est n ut Street, Guns, torpedoe., etc., apparatus for pOinting Burv:�O�e�l�I�:i.ighting burner. Refuse burner. NEW Y ORK : 59 .I!�iftll Ave. PHILAD�:LPHI.A. PA. Gusss�i:s�a:��t��� :.gr:r��:ii.:: : : : : : : : ·. ·.650:9M·io �:� Button, link. A. Bippart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "51,On( Harne hook, E. Plumbolf . . . . . . . . . . . . . . . . . . . . . . . . . .  651,270 
8�\;i��t��.c�tn�·f�i·C��.�� .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. : : :  .. .. : : .  �1:11� B A R  N E S ,________ Hab��ger�ee Door hanger. Trousers or skirt 
Cable end coupling. J. C. Kurtz . . . . . . . . . . . . . . . . . . . .  651,H3 Harrow, J. B. Gillaspie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.m4 Calcium carbid. manufacture of. J. E. Hewes . . . .  651,107 

U P  R IG H T OR I LLS 
Harrow. side. '1\ R .  Wallis . . . . . . . . . . . . . . . . . . . . . . . . . .  651,282 Camera. roll holding. Pascal & Izerable . . . . . . . . . . .  651,118 Harvester and farm wagon. combined corn. M. Can. See Milk can. Oil can. Bruner . . . . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . . .  650.92;' Can lock, milk. L. Munch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.002 Harvestin�machine. corn or cane, L. E. '11almage. 651.27�1 Candy forming machine. J. C. Heilmann, Jr . . . . . . .  650.84 1 Complete line. ranging from Li�ht Fric- Hat box. T. Canty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1)1 .231 

g:� im�Ii.����i.�l�:J�����: :������: : : : : : : : : : �;m ��:d�
i
��:�J

o
f:; ��

c
����:g�e.Self-

N�tqfi::���2�!�Fg1:!�;���·t!���a�:�.er 651,2;" , 

8:� ��g�'���1���\�:�����iiJii: ·s: ·iCcampi.ell: tJg{:8lJg W. F. & J O H N  B A R N E S  CO.  m:���'d�t?c;h�����]tU�'i-·a,:ker.: : : : : : : : : : : : : : : : : : :  �U�� 
8:� ������: itr!!,'i.:?��r�rd·dii·L�j,onte '&:c·"-.iig : :  �:§g� _t_9_9_9_R_u_b_y_S_t_re_e_t_, ___ R_O_C_K_F_O_R_D_. _I L_L_, _____ M�t��.in�e�eg-�ii�°f.����'g�lh"�'g::;�::"�:t�Ok: 651,020 
Car. motor. J. Molas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651JH7 Buap hook. J Carbon contact piece, G. A. Schoeller . . . . . . . . . . . . . .  650.953 Hook and eye. C. Bradway . . . . . . .  :.' . . . . . . . . . . . . . . . . .  650.817 Carbonating apDaratus, beverage. Herold & Horse controlling device. D. U. Stoner . . . . . . . . . . . .  650.875 Haas . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,0.,9 Horseshoe creeper att.achment, A. 1. Raef . . . . . . . .  651,868 Carbonating bevera�es. Herold & Haas . . . . . . . . . . . .  651.038 Hor8eshoe sharpening maohine. D. Martin .. . . . . . .  650,978 Carbureter. A. L. Navone .. . . . . . . . . . . . . . . . . . . . . . . . . . .  6b1,017 Hose signaling apparatus. ,lectrical, W. ji"owler. 651,326 Carline. H. W. Gays . . . . . . . . . . . . . . . . . . . . . . . . .  651,138, 651.139 Hub, vehicle, C. D. Fischer .. . . . . . . . . . . . . . . . . . . . . . . .  650.932 Cf\rpet stretcher and tacker. C. ·P. Knapp . . . . . . . . . .  651,253 Hub, vehicle, J. A. McLaughlin . . . . . . . . . . . . . . . . . . . .  651,08.3 Carriage door lock. T. P. Wendell . . . . . . . . . . . . . . . . . .  651,001 Hub, vehicle, E. Sendelbach . . . . . . . . . . . . . . . . . . . . . . .  651.276 Carriage. extensible. J. H. KOOllS . . . . . . . . . . .  ; . • . • . .  6b1.1U1 Hydrocarbon generator, F. M. Baker . . . . . . . . . . . . . .  651.226 Carrier. See Cotton carrIer. Incrustation preventive. E. Holm . . . . . . . . . . . . . . . . . .  651,24" Case. See TravelIng case. Incubator, M. F. Havens . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  651,246 Cash regist er. C. W. Sharrow .. . . . . . . . . . . . . . . . . . . . .  650,993 I ndicator. See Station indicator. � 

Castill� apparatus. W. D. Allen . . . . . . . . . . . . . . . . . . . . .  651,224 Inks. colors. liquids. etc .• stand for. L. U. Bean . .  651,156 Cement plaster, Harding & Meddock . . . . . . . . . . . . . .  651,07;) Insulated contact or terminal for electric cir· Centrifugal machine. C. Stute . . . . . . . .  ' . . . . . . . . . . . . . .  650.Y58 cuits, C. C. Badeau .. . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  651.00a ChaiI) hook, D. Williams . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  651.091 Internal combustion engine, A. Adamson . . . . . . . . .  65I.(l62 Cilair rocker, J. F'. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . .  651,322 { 16 West 23d St. Ironing board, E. J .  Hisley . . . . . . . . . . . . . . . . . . . . . . . . .  651,040 Cigar core wrapping machine, J. it. Scllmitt . . . . .  651 . 147 166 Broadway. Ironing table, G. H. Delpby . . . . . . . . . . . . . . . . . . . . . . . . .  651,133 
8:�:� �:�:i�: �:�g:�:: �g{S�:gI��g'en: : : : : : : : : : :  �t:��� Brooklyn: 504 Fulton St. ������i �:�ri��.cr.]i1:?z�:�·. :::.�: .������.� '. : : : : : :  W'J:�� Cigar or cigarette. N. Du Brul . . . . . . . . . . . . . . . . . . . . . .  651.108 Boston : 169 Tremont St. Knitting machine fur making open or lace work, Ci"arette making device. �'. 'I'. Gracey . . . . . . . . . . . . .  651.S83 Philadelphia: 924 Chestnnt St. circular. J. II. Sprowles .. . . . . . . . . . . . . . . . . . . . . . . . .  650.874 Cithem, mandolin, F. Menzenbauer .. . . . . . . . . . . . . . .  651,195 Chicago , 74 State St, Knob att.aohment, D. W. Rand . . . . . . . . . . . . . . . . . . . .  651,205 Claw bar. C. n. I:!rown.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.n:! Ladder, 1. M. Dillman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.106 Clock. ship's bell, W. K . Menns . . . . . . . . . . . . . . . . . . . . .  650.979 Lamp. acetylene �as. A. K. Miner . . . . . . . . . . . . . . . . . .  650.854 
8lg�� :��:�l� �:��l��: ¥.·& g����� . : : : : : : . : : : :  �Ul� A NEW AND WONDERFUL  I NVENTION  t::::g: �l��g:� :��: f:hJ�:;de.�: : : : : : : : : : : : : : : : : : : :  �:� 
8lg�g�� ��\�g�i. ��i'i:\��oJiY·. : :  : : : :  : : : :  : : : . : : : : : : :  �l:�i� Greatest Rival of �teRm Pump or Windmill. The t��g;..p������n�D.'k �l���l'iioidedor" arc," A: 651,100 Cock, water, J. P. Benton .. . . . . . . . . . . . . . . . . . . . . . . . . . .  651,289 ERWI N STEAM RAM . Holliger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,248 Cocks, apparatus for simultaneously controUing Last. shoe. T. R. Lennox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.193 " Iinumeroustoutl�tsldb.y sinllgle, E·WGilaNin·H, , ·  . . · 'h" 650,832 For elevating . water from tubular or Lawn sprinkler'SJ· A .  Harmon . . . . . . . . . . . . . . . . . . . . .  650.8.% vO ar suppor er. Yle lng orse. . . oug · other wel ls or from rivers. lakes or other Lawn trimmer. . Walters . . . . . . . . . . . . . . . . . . . . . . . . . .  650.e8a tahng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  651,188 supply. Guaranteed efficiency of 50 to Leather stoning machine. A. A. Guig-es . . . . . . . . . . . .  fl51.036 Concentrator. S. T. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.006 150 per cent over a duplex steam pump. Life preserver, H. C. Lavery . . . . . . . . . . . . . . . . . . . . . . . .  650.976 
2���:�:�: �!lgdr�� 8���: io�;.Pr�.���:: : : : : : :  � : : : : : : :  ��:�� :i!�:���d. ejj>geosru���lra��e ��Ot,!�pe�� tl�: g�:::��:�: 1.' g����Ck: : : . : : : : : : : : : : : : : : : : : : : :  �5<j::; Cooking apparatus, S . E. Snedeker . . . . . . . . . . . . . . . . .  651.149 ature of water appreCiably even on ex- Lifter. See Clothes lifter. 

' l;il����I:'�: " " " " " "  651.242 treme elevations. Low l ift rams elevate tt�ri�d:e;{;�'i�B��i�pparaiii8 ' f'Or ' sat·ura·t'tng: 'j: 650.822 
G. H. Hogers . . . . . .  651,058 �� �of�Oef.ee�ap�\ie,�i�a�!'�sf��';;;"JO'O �� F. Bein ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,176 . . . . . . . . . . . . . . . . . . 6&),909 3,900 gals. per hour for single ram�; soo to Load binder, J. Mortenson . . . . . . . . . . . . . . . . . . . . . . .  651,25i 

. .  C'n; c'o�'pii'lig: 601,298 7,800 gals. per hour for double rams. Loc3er �;:k�a�1�h�Ocfarriage door lock. CyIin� 

rU'IUl"UU' . . .  ��.�:.I.i��: . . . . . . . .  t)Dl,l68 co�rrit�e d::;[:p�le �!�Ul::;;dSh���":!{ Loci�� ��ercU:;:�llio�Pa�t&o�1�d����i.�� . .  r.;������ 650.842 
. . . . . • . . . . . . . . . • . . . . . . .  651,011 p������tu��dr���e�uaranteed by the Locomotives, cylinder to frame · connection for, 
· Ream: ·. : : : : : : ·  . . ... : : : :  �l:�� PENBERTHY I NJECTOR C O . ,  LOg

Sj,rUlr��n��p��iii;,.,;:!.iii.;.;n &·iiart. : : : : : : : : : : : :  �:� 
Ei"ill,8ton:.�: . : .: . . . . . . . . . . . . . . . . .  651,185 DETROIT, MICH. Logotype. Downing & 'I'otten . . . . . . . . . . . . . . .  . '  . . . . . .  651.243 . .  cutter: . . . . . . .  wl,303 Mak�l'��fNfh'e �ocldR;�n:::::�in���hy Auto- tg�: i:i.��a�������: �ieRiat�f�;c: 'A'l v��J�.�' 3EI:�� 

m"9.q.aulsro.· :ii;;:�,: W.: ti: :�i;;�: �tl� matic �j��l�. Sa'Rell::b��:OOO i:�;.ibi:: _______ S��i���e°{;];I�!e���V�1:�' ��:�e�:� : : : : : : : : : : :  : :  m:L� . . . . . . . . . . . .  651,061 0 V E D H  EAT E D B 0 I L E D S Marine safe and life buoy, G. F. Abraham . . . .. . . . .  651,319 
. . . . . . . . . . .  650,983 l\.. l\.. �:��� ��le,�h).MJ��J:;;u.; : : : : : : : : : : : : : : : : : : : : : : : :  �:� . . . . . . . . . . . . .  650,912 in factories. workshops. and on steamsbips Measuring .device. J. A. Traut . . . . . . . . . . . . . . . . . . . . .  650,879 

R�"nrp''''.rll.· : .' : .' .' .' .' : .' : :  �I:3l1J ��:u��;e� n��d!���t�3.rsb��less carefully Me¥aR�1���t.s.' . .  ��.������1� . .  ��r .����i.��: . ?': . .  V:: 650.877 
system 'for' '",·titer· 'tight', ' U: 'ii: 651.2!15 H OT WATER T H E R M O M ETERS Me\i!n�:�so��r&6:��s}l.,:W'hi�?;���.� . �.���.�� . .  ��� 651.052 . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  650.9�3 .-:�::_:-_,c,:c_.,  Metal bars, forming curved and fianged or ribbed, equalizer, J.  Ber!'eron . . . . . . . . . . . . . . . . . . . . . . .  651,0'27 �'. Philips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,054 Drawing- instrument, chart. E. N. Moyer . . . . . . . . . .  650.856 Metal work tables. pattern carrier for. C. M. Car· Dredge dipper attuchment, A. W. ltobinson . . . . . .  650.991 nahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.23H DrtJl . See Grain drill .  . Metal working machine, D. B. Swinton . . . . . . . . . . . .  650.876 DrIving mechanism ,  H. Cronan .. ; . . . . . . . . . .  , . . . . . .  651.238 Metallic sulfates. makinll. O. Meurer . . . . . . . . . . . . . .  000.980 Driviufl mechanism. reversible. G. D. Kilberry . . .  651.2.12 ..,MiJk can. Comstock & Conover . . . . . . . . . . . . . . . . . . . . .  650.967 

g��:."p�;,"���.Ifia�"���.�?�I.I: : : : : : : : : : : : : : : : : : : : :  �:�2� For H eavy Conti n uous :il� ���ie�·:· �':mii.er�: : : : : : : : : : : : : · : : : : : : : : : : : :  �:8':1 Dye and making same. naphthazarin su lfur, C. every machine shop will commend our Milling cutter, inserted tooth, J. W. Boynton . . . .  650.924 Scbleussller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,122 Power Pipe Threadinl[ and Cut- Mirror support, A. Becker . . . . . . . . . . . . . . . . .  .' . . . . . . . . .  651.12� Dye. green b lack sul fur. O. Kaltwasser . . . . . . . . . .  651.071 ting Machine. Cones are central Mirrors. table for manufacturing mercury back. Easel. plate or picture.' J. B. '1'imberJake . . . . . . . . . .  651.215 over macbine. equalizing the weight. D. J. Murnane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.857 Egg tester. W. F. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.069 W ·th · th co e re co po nd Moistening and sealing envelops. machine for. ElectriC conductor, L. Hacketbal . . , . . . . . . . . . . . . . . .  650.972 gi�in�n Sixe cb�n�:s of .:eed. a�:�: E'. J. \Vilkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.090 
�l:��.�l� �g��ci��g�· ii;s�e�s�t�i�l:!i;p: 'i: j';' ijrc)w: tnJ
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r:�i!!�efr�� ���aO:���1de��� ��a���; �g�deyEd!�w��:]:fa��·: it: '1: 'Dorsey: : : : : : : : : :  :': . : : : gg�:fJ: 1ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65(),928 can be opened, threaded pipe removed, Mortise cutting tool, I. Schurman . . . . . . . . . . . . . . . . . .  651,.a15 Electric generator. chemical, H, K. Hess . . . . .. . . . .  651.247 another inserteLl and cut without stop- Motor. See Electric punka motor. FlUId press-Electric punka motor. H. Spuhl .  . . . . . . . . . . . . . . . . . . .  650,995 ping machil'le. � Send jor Catalo(fl1;e. ure motor. Rotary motor. Spring motor. Electrical conductors. manufacture of, G. W. 
THE MERRELL MFG. CO. 'l'WIl1 motor. Wave motor� 

Ele����:{' ;'o�;;ecior ' iirid ' m·�ki;,g · ',;ani,,': ·i;: ·j . 651,033 1>01 Curtiss Street, TOLEDO, OHIO. :g�i�;::,e:�hf,;ePs�!�ii ole';;'·';':; "B:: A: 'Xbro't't: : : :  �:g McTighe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650,860 to 652,862 Music leRf turner, C. N. Friz . . . . . . . . . . . . . . . . . . . . . . . .  651 . 11U Electrical glow light with second-class conduc- Th P & WhO C Musieal instru,ment, G. A. llrachhausen . . . . . . . . . .  650,891 
tOrR. K. Ochs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,005 e ratt Itney 0 0  Musical instrument sound bar, D. R. Rogers .. . . . .  651,14" Elevator. See Passenger elevator. MUstache guard. G. Bohner . . . . . . . . . . . . . . . . . . . . . . . .  651,2'Jl Elevator. D. Corcoran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,236 

k '  k Nest, hen's. 1\ Blackerby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi51.� Engine. See Gas engine. Gas or petroleum en· Have in stoc MachInes of their own IDa e Nut. lock, A. W. Francis . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;aI,lti4 
���1ne�n����� ��;:i��.8tiOll engine. Rotary that have been used, all in good order, NU�f,1J����¥trrfg�s���.������.�.��.�I.I�.���.�����.�I.� 6.)().9g9 Ellgine, C. W. Woliss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.317 which they offer at attractive pricE-so Oil can, R. Lowe . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  65 1,:m 

����lggeia�;,�n�· d�����·E. · ii: iiti'mps;;u: : : : : : : :  �urs � Send for particulars. oilsGi�rJ:�:��a����: . .  �������.�� . .  ��r . . th�.,:i��: . �'. 651 . 1 1 1  Eyeglass "uard. W. H. Ely . . . . . . . . . . . . . . . . . . . . . . . .  650.828 HARTFOR D ,  CON N .  Packing, adjustable hydraulic, O .  P. Bushnell . . . .  651.1"1 ���,D. �a�eS����;inii.; .&; M('-G',;e : :  : : :. : : : :  : : : : : : : : : : :  �gl:� �flrrr'?��: s��r. i\'g>::K��'\;<;;�e��;�g� ��'ti J!,�r8Tg�: �:��\�gwg�:I�nE.AA. te��:'�� : : : : :  : :  : . : :  :. : :  : : :  . : : :  �Ri� 
�:��e��'e�'h��t���w��ei;sier: : : : : : : : : : : : : : : : : : : : �:� CHICAGO : 42 and 44 South Clinton St. �:��tt�:em���l�:'n� · Heinze . . . . . . . . . . . . . . . . . . . . . . .  651;166 
Ifeed water heater and auxiliary condenser. com- Paper box, F. W. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.085 bined. F. �l. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . .  :. f51.152 Paper box making and staying machine. H. B. Feed water purifier, Burlier & Wil liams .. . . . . . . . . . .  651.294 SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 651,212 Fence. wire, }i�. Love . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . .  651.015 Paper for controHable secret writin�. E. Kretsch-Fertilizer distrIbuter, R. Gal loway . . . . . . . . . . . . . . . 6f..l.010 mann . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  650.901 Fibers. preparing vegetable. B. S. Summers . ;  . . . .  650.917 Paper. spraying device- for use in ruanufuctur-Fifth wheel, W, J. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . .  651,3;;1 ing, R. Dietricb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.,1. 162 Jfile. letter. A. Krah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,2'» Passenger elevator. L. C. Babcock .. . . . . . . . . . . . . . . .  651.095 Ifile or temporary binder. letter or document, Penholder. S. L. Van Akin. Jr . . . . . . . . . . . . . . . . . . . . .  650:&0 W. J. Watters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,961 PPIhaontoo,grEa.PL

h.iC Porilcnotmlnbl<ef . .  r.a.n.l.e. ' . .  J . .. A . . .. . R, .i.C .. k. e . .  t.ts .. .. .. .. .. .. �11'.OO5t74; Filter. J. W. Ledoux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.144 \ He � B'\lter, L. C. Maltby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.9:13 Pick. W. B'. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  650,882 Filter, R. '1'. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,173 Pile cutting machine. weft , O. Drey . . . . . . . . f50,OO8, 650,969 
�H�:�.fgft.p1�fli��aS;:e��e.,. ���:: .�:.� .. �����: : : :  ��:�� Pipe wrench, A . F. Jackson . . . .  : . . . . . . . . . . . . . . . . . . .  ti5O.974 
�'lIter, water, R. '1'. Weaver . . . . . . . . . . . . . . . . . . . . . . . . .  65Q,ss. (Oontinued on page 38B) 
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If you Own 
One of the Reliable 

')\ccurate-to-the-Second .. 

o UEBER-HAMPDEN 
WAT C H E S  

LOOK FOR THE NAME "DUEBER" IN CASE 
';John llllncoek" 21 Jewels. For Gentlemen. IOSI)ceial Huilway" 2:1 Jewels. For Railway :Men. 
" The 400" ."Ot Ladies. 

0111' "Ouide to lVllt.eh nuyers" Sent "rpe. 
The Dueber-Hampden Watch Works, - Canton, O. 

Drawing (abl�s and 

Pipe wrencb .  A. W. Warnock . . . . . . . . . . . . . . . . . • . . . . .  �1.220 
Pipes to walls of buildings, means for securing, 

J. Hague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.lS6 
Plauket closure. M. L. Perrottet . . . . . . . . . . . . . . . . . .  650.865 
Plaiting apparatus. '1'. II'. Byrne . . . . . . . . . . . . . . . . . . . .  651.181 
Planter disk attacbment, curll, HUllter & Bowen 650.rus 
Plastic substances. machine for r0Iling:. E. C. Clark. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  651.�1 

�:����·J�···l�j):l�$l���� : : : : : :  . .  : : : : : : : : : : : : : : : : : : : : : : : : :  �1:�5 
Plow attac!1ment. ,\1. McConnell.. . . . . . . . • . . . . . . . . .  ti5O,OO3 
Plow, pututo. J. Cockere l l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  651.];)1 
Pneumatic tube. (;. H. \Voudmun . . . . . . . . . . • • • • • . .  , lif>I,175 

:����i �;�fs�rj .Ell.'::P���as: : : ', : : : : : : : : :  � : :  : : : : : : :: : " ,  �1:� 
Press. See llulillg' press. Power press. 
Printin1!!' press feedel', \>V. Sullivan . . . . . . . . . . . . . . . . .  G50.!l5!) 
Prillting nress inking apparatus, n. Miehle . . . . . . . OOO,� 
Pulleys. plate pattern for molding grooved, n. 
Pur���l§: i\i·. ·i;·ree·li : : · · : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : :  �;��:��

4
i 

Pump. J. O'Neil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651.;JJj 
Pump hel1d, rotary. H. J. Northam . . . . . . . . . . . . . . . .  ti.jO.!)85 
Pump rod and windrl'llll pitman coupling. Bush 

& Haskell.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 651 .180 
Pumps. valve and vHlve operating device fur 

air. H. J. Myel" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . w1.OS1 
Pumping apparatus, packing for oil well, W. };. 

l{arlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G50,9i5 
Rack. See Display rack. 
Hails under movillg truius. II1strument, for test-

ill�. P. H. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;51. 136 
Railway cOlitact. bux, electric. A. DiaLto . . . . . . . . . . . 650.92tJ 
Ra.ilwa�� rail bond. electric. '1' • •  J. McTighe . . . . . . . . 65],263 
Hailway rails under muving trams. instrument 

for determining amount of elongation und 
('ompressi,m of. P. H. Dudley . . . . . . . . . . . . . . . . . . .  651.1:,)5 

Ha.ilway switch, electric, '1'. A. Hhodes. J r  . . . . . . . .  G5J.271 
Hailway switches. electric controller for. H. A .  

Gorn . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  1151.112 
Railway system. electric. W. l{obinson . . . . . . . . . . . . li5(J,952 
ltailway system, electric. J. M. 'l'ayJor . . . . . . . . . . . . .  6.j(),9m 
ltailway tie, A. H.. Ebersole . . . . . . . . . . . . . . . . . . . . . . . . .  650,930 
Hnilwuys, automatic grooved rail clearer 1'or 

street. E. Von Plnnta. . . . . . . . . . . . . . . . . . . . . . . . . . . 650.8G7 
llenmer, adjustable. J. \>V. BoyntOIl . . . . . . . . . . . . . . . .  650,923 
Iteceptacle. metal, J. E. Pbillips . . . . . . . . . . . . . . . . . . . .  65U,U4U 
Reciprocatin!! apparat.us. device for checking the 

rebound from iru}Jact in .  C. B. Albree . . . . . . . . . .  H51.320 
Rectifier. R. Ilges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651.100 
H.efrigerutor. C. G. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . .  65tUH4 
Hefus'e burner. Cox & Leland . . . . . . . . . . . . . . . . . . . . ti5O,825 

Draml"ng Bt\ards 
Heg�nerath:e furllace. �. Swilldel l .  . . . . . . . . . . . . . . .  ti5O.!H8 

'- W \1 U��d��:�·lg ���)�:aSi�1���I.s6�\v. Stunley . . . . . . . . . . . .  fi51.214 . I Hevolver cylinder stop. J£bbets & Peard . . . . . . . . . . 1:50.931 

FOR ARTISTS AND DRAUGHTSMEN l(Jbbed plates. rnakin)!. C, Sbiveley . . . . . . . . . . . . . . . . '!{>O.ti7� 
I U����;����r;e�nlt��.

n
&'Htes�.�I.I�� . � � '. : : :  � : : : : : : : : : :  ��:� manufactured 

� .. �=;::!����;f!!� by us, and the 
best that can 
b e produced. 
Our " Favorite " Draw-
ing 'Tables, in use in a 
great many offices andC!!!�;:;Sillii;;'�e� 
c')lleges, give perfect 
sJ.Lisfaction. 
TV,·tle for our Catalogue 

Rota.ry motor, compound, F. J. Leibmall . . . . . . . . .  651.078 
L{'ublJer tired wbeel, W. U. Gregory . . . . . . . . . . . . . . .  U51,Oil'::' 
Hule, slide. \V. L. E. Keutl'el .  . . . . . . . . . . . . . . . . . . . . . .  651,142 
SaCCharin. making'. J. Lagutt . . . . . . .  . . 15.)1.0·1-:, 
Safe. \V. J. Barnes.. . . . . .  . . .  . . . . . . . . . . . .  U51.2SS 
Sasll lock. H. I-I. Kendrick . . . . . . . . . . . . . . . . . . . . . . . . .  jj,j(J.S44 
Saw for sawin!.: Ineral. band. \V. Hartmalln . . . . . . .  f.i50.9i3li 
:5aw frame. butcher's, A. C. Saxton . . . . . . . . . . . . . . .  ti5(UI1� 
Saw halldle. A. Anthony . . . . . . . . . . . .  . .  . . . .  051.()9..j 
Scatfolding. li'. Knopfe. . . . . . . . . . . . .  . .  . . . . .  ti5O.900 
Scale. price computing, O. O. OZHlS. .  . . . . . . . . . . . .  001.110 
Scale. wei;!billg. A. Spear. . . . . . . . . . . .  . . . .  rou.9U4 Scratch ".wge, center, R. Guilmette. . . . . . . . . . . . . . . .  U51,328 
Screeu. See Fire screen. W indow screen. 

I{ E UF F E L  & ESSER C O . ,  1 7  Fulton St ., New York. ������d���;1:�t�er�: �)����ie'g<iiid: : : : ' : : : : : : : : : : : : :  �:�8 
708 l.ocust St., St. Louis. �:��l�i���ti's;e

mJ\���I���l��t���
l. �1;a�'�lo���11�atO�: U5J,U5 111 Madison St .• 

---------:-':f----------- Sewing machine. rul'. O. Rice . . . . . . . . . . . . . . . . . . . . . . .  li5O.lJ9O 

� !  N I' e K E  L �:�::g� lI�a1�gl!ill�e��u�t��: t:i�dB���.�· ·B·orioii · ·& 651. 155 

CfJ.2 AND Hankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U51.178 

�� Electro- Plati ng S1Ja�t. 
i!1.'�·O��l

i!l��lg �l.r��. ���.��i.I��.i.I����·.l����.I�� .���: .
\
.� � 6,jl.024 

ai 0 Ap�:tratus and MateriaL Sbeet feed or separator. C. G. Harris . . . . . . . . . . . . . . tibt.::lOi 

E� :��n W i n kle �grl�!I��;�
l
e�Vh�n�f>:s

a
&P;�j

'
���\�ia�i.�I�.

i
�
i
.I��: : : : : .- .- .- �l:� 

g: CO.. �P�I���i
l
l�:'a�\;;�<i���J�:: i3: ·X.· �:is·ke·. ·.·.·. : :  . .  : : ·.·.·.·. m'.� �3 !' cwa l'Ii. K • •  1 .  Si.!!lIalillJl. s),lStem of day. B. A .  Fiske . . . . . . . . . . . . .  tij l .ltB 

�: 136 Liberty St., N. Y .  Slate. arithmetical, n .  C. SeileJ' . . . . . . . . . . . . . . . . . . . . . ti51.2j5 

�E 30 & 3 2  S. Canal St 
§glte�\�l�k\��·c�;c?e':.el�OI·dei: '{oi'; ' :A : '  <5: 'iiose'li- ti51,265 

CblCugo. brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li5O.SiO 

ACETYLENE 
SEARCH LIGHTS. 

LATEST 1 900 '.r YPE. 
Something Entirel y  New. Can be 

u�ed on tbe smallest launch or tbe 
largest steamer. A tine tbluJ.{ for 
yachtsmen. II:ir Send !o)' Circular. 

THE CARLISLE & FI N CH CO, 
Sixth St" Cincinuati, O. 

-------

Sole edge bUl"lliShill1,! machille, S. D. 'l'ripp . . . . . . . .  ti5O.n98 
Sule preparing macbine. Keats & Clark . . . . . . . . . . . li5],0�2 

�Ollj�hl;�S�ul�·.���l.� .���l.� .��:.r.��.l���I.I.� m.l���.
i
.��.' .�'. �'. G50.843 

Spark arrester. G. H.  H.ood . . . . . . . . . . . . . . . . . . . . . . . . .  1)';)1.2i3 
Spectacle frames, macbine for making, J. '"Vest . . 6.jl.2l;4 
Spectacle fraLues. making'. J. ':vest . . . . . . . . . . . . . . . .  t);)1,2Sb 
:;pike. E. L. Marugll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651.010 
Spoke ancl rim supporter. \V. H. ii·ritz . . . . . . . . . . . . .  ti5O.S.31 
Spra.yer. C. H. Leggett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti51.04ti 
Spra.yer 01' atomize-r, l ... eggett & Stone-Bn

ti5?(
r
,�: 651.048 

Spring mOtor. F. N. Silvey . . . . . . . . . . . . . . . . . . . . . . . . . . .  wl.0'21 
Sprinkler. See Lawn sprinkler. 
Squ:tre. adjustable. J. \·V. Sawyer . . . . . . . . . . . . . . . . . .  G50.U'J2 
Square. 5t.eel. A. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . .  6bl,();)i 

Gas Bu rners. §�����t i\��li����r�·��'ilH�i��I�� : : : : : : : : : : .' : : : . : : : : '  :l&\:� 
oteam bOiler. Platts & Lawtber . . . . . . . . . . . . . . . . . . . . .  651 "W9 
Steam engine. H. \,y. Niver.. .  . .  . . . . . . . . . . . . . .  650,81j3 
Steam trap, G. Guild . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  U51.0I2 
Stone sawing apparatus. "'T. Harvey . . . . . . . . . . . • . . .  651,a:)() 
Stopper. See Bottle 5t.opper. 
Storage battery and coudnctinJ.{ plate therefor. 

electric. S. L. Wiegand. . . .  li5O.8S5 
Stove. P. J. Coppens. . . . . . . . .  . . . . . . . . . . . . . . . . . .  ti51.1U;) 
Stove. gas. P. S. Brindle . . . . .  . . .  wl.ltiO 
Strinl! instrument finger board, E. Jf;riksell . . . . . . . .  6;)1,::;04 
Switcb. See Frogless switch. Railway switch. 
Switch rod, adjustable. F. 11. Bradley . . . . . . . . . . . . . .  ().}().892 
Swivel connection, J. Dickens . . . . . . . . . . . . . . . . . . . . .  U51,13t 
1'able. See I rUliing table. 
Tags to clotbillil. macbine for attnching, \Vilkins 11 n�1I1 Buttt\n & Lambord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w1.&IS 

�W \1 �:����:ggy
S
,0�1��(�c.��·. �����:��I.- : : : : : : : : : : : . : : :  . .  : ��:� 

N O W  

THE BEST THING YET ! 
b simple and durable, and can 
be put on and taken off at will. 
Notbin� like it in tbe world·. 
rr'ry a set anc'J be convinced. If 
your dealer does not keep them 
send 200. to us for sample doz. 
TilE J .. & n. SUPI'LY CO., 

85 Commerclnl A"cnue, 
Ulnghnmtou, N. Y. 

R EADY. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATED II \� 

Telegrapby. Sl)ace. I{ itsee & W ilson.. . . . . . . . . . . . .  tM.OI4 
rl'''Jepbone line relay, :ScriblJer &. McBerty . . . . . . . .  1J5U,!H5 
'l't:.lepbolle transmitter . •  1. M. Moore . . . . . . . . . . . . . . .  1i.5I,HlS 
'l'elephones. speaking tubes. etc., germ arrester 

for moutbpieces of, C. J.  Brancb .. . .  , . . . . . . . . . . .  fl5L Ii!) 
'l'elescopic bag. 1:1.. \iVaxmClII . . . . . . . . . . . . . . . . . . . . . . . .  1i51,�1 
Tenon cutter. DaviS & M.cGaw. . . . . . . . .  . . . . . . . . . .  ti.iO.82i 
flWI�l����pWl���i�l.e,v�)!{g�I� .�. !�

a
.I� �I.��: : : : : : : : : : : : :  �:gTl 

Thill coupling. :lIltiraftlin�. G. H. Fernald . . . . . . . .  651.072 
'l'bil l or pole coupling. A. H. �·orsytbe . . . . . . . . . . . . .  601.2,15 
Threshing machine band cutter and feeder. G. 

F'. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651.006 
'l'hresbing machine band cutter and feeder. ::5 • . K 

\\rarrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJ.51.025 
'l'icket and case. mileage. \.y. C. Vanneman . . . . . . .  651,151 
'l'icket bolder, railway miJeujZ'e. T. N. Kerr . . . . . . . .  600,940 
Ticket machine. portable. C. Lauders . . . . . . . . . . . . . .  651,H}2 
'l'ie. See Bale tie. Railway tie. 
rr'ie plates. rolls for manufacturing, C. Shively .. . .  650.871 
'l'i1e, rOOfing, G. F. Kascb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.\1.39 
'l'ire. bicycle, H. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,007 
Tire repairer. pneumatic. G. Reading . . . . . . . . . . . . . .  650,�-nO 
Tire yalve inserter, K �-'. Pickett . . . . . . . . . . . . . . . . . . .  651.21,7 
Tire valve. pneumatic. K F. Pickett . . . . . . . . . . . . . . .  651.268 
Toe clip balance. J. H. Oppenheim, Jr . . . . . . . . . . . . .  651,1184 
'J'ongue prop for self binder�. J. R. Jones.. . . . . . .  051.141 
Toul of precision, combination, C. R. Hawkins . . .  651.0:{7 
'I'oy, J .  P. J:."'aberty. . . . . . . . . . . . . . .  . .  . . . . . . . . . .  ti5O.8�)j 
Toy. K B. Wilder . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  651.15:l 
Toy man-of-war. M. E. Converse . . . . . . . . . . . . . . . . . .  651.236 
Track, supplementary, O. Crosby . . . . . . . . . . . . . . . . . . .  650,9'27 
'l'l'ap. See Steam trap. 
Traveling case, C. R. Lindenberg . . . . . . . . . . . . . . . . . . .  65].0'7fi 
Trimmer. See Lawn trimmer. 

Steam. Hydro-Carbon, Electric and 
Motors. 

Pneumatic :f�gll�;: �v.HB.������re: : : : : : : : : : : : : : : : . :  . .  : : : : : : : : : :  �:m 

By GARDNER D. H I SCOX, M. E .  
Author of' " Gus, GU80lene uud 011 'Vnpor Engln('@," 

Ilnd " Ileehunienl lllol'emelltlil, ))cl'lee8 

lllld Appllnnee8." 

PRICE $3.00 POSTPA ID. 

This work is wl'itten on a broad basis, and compriseM 
in its scope a ful1 illustrated description witb details of 
the progress and manufacturing advance of one of the 
ft,°:���re�r::�e

t �:::r;:;l��:s °fo���r.�����' g�
n
!����!�f. 

The lUake·up and management of Automobile Vebicles 
of all kinds is liberally treated, and in a way t.hat will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

Tbe book Is up to date and very full y  Illustrated wltb 

M��g�C��fe�� ��tf��s�i1:sot�����:e�utomObiJeB and 

LarKe 8vo. About 400 paKes. Very Fully 
III ustrated. 

II3lr Send ffYr circular of conu.nts. 

MUNN & GO., 36 1 Broadway, New York 

Trolley, If. B. 'l'orrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.878 
Trolley replacer. J. Goldswortby . . . . . . . . . . . . . . . . . . . '151.140 
Trousers or skirt hanger. Dimmick & Johnson. 651.107 
'l'ruck. car. Palmquist & Floyd . . .  651,lL7 
Truck lock. G. M. Williams' . . . .  . . . . . . . . . . . . . . . . . .  w1.286 
1'runk. M. Hourvitch . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  t)51.189 
'l'ube. See Pneumatic t.ube. 
Tube machine, S. E. Dlescber . . . . . . . . . . . . . . . . . . . . . . .  {)50.8!J4 
Tufting peg. J. If. Cloyes . . . . . . . . . . . . . . . . . . . . . . . . . .  650.823 
Twin mOLar, W. Von Oecbelbaeuser . . . . . . . . . . . . . .  <.l51.201 
Type bars. machine for producing, J. C. lj'owler . .  6W.!l;)4 
Typeset.ting sUCk. S. L. l"onll . . . . . . . . . . . . . . . . . . . . . . . .  G50,84U 
'l'ypewriter, M. S: Carmona . . . . . . . . . . . . . . . . . . . . . . . . . .  651.232 
Urlllal, W. E. Hinsdale. . .  . . . . . . . . . . .  650.897 
Valve. A. N. Pasman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.864 
Valve, nntifreezing. A. E. Stevellson . . . . . . . . . . . . .  6bl,02i\ 
Valve. balallced slide. A. C. Du Soucbet . . . . . . . . . .  651.802 
Valve gear. G. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  650.800 
Valve. induction. W. R. Green . . . . . . . . . . . . . . . . . . . . . 650.971 
Valve mecbanism. '1'. A. Bryan . . . . . . . . . . . . . . . . . . . .  6.,].2RO 
Valve. stop and tbrougbway, J. P. Ranoe . . . . . . . . .  650.989 
Vapor burner. H. �'. Smith . . . . . . . . . . . . . . . . . . . . . . . .  6"1.211 
Vapor tube beater. A. Kitson . . . . . . . . . . . . . . . . . . . . . . .  650.8n9 
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Vebicle body. H. McLaugblin . . . . . . . . . . . . . . . . . . . . . . �1.201 
Vebicle brake. J. Casben . . . . . . . . . . . . . . . . . . . . . . . . .  01>1.2$17 
Vebiclp. equalizing device, W. 1f:. Lawborn . . . . . . . .  6.�.845 
Vebicle bandle bar. J. M. Marty. Jr . . . . . . . . . . . . . . . .  650.650 

l 
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: The Brunswick Cigar is now and always will be the best Cigar 
: for the money-consistent in quality, quantity and price. Try '! them once-you wil l  smoke them always. 

JACOB STAHL, JR. « CO., Makers, 168tb St. and 3rd Ave., N. Y. City. 

Look fo,. f 
A,.,.ow Head! 
��������..J t.......-... . ... .. 11 •••• I'" I 111111++ ........................... _ . .... · ______ ++++++++++1 

(b� mai�stic 
for you must bave a lamp you 
can count on being in oreler at 
any time. Jt i s  the easiest 
lamp 
TO FII, L.-Because tbe car· 
bide pot ismarkedso tb€' quan
tity of cnrblde is easily gaged. 
TO LIGHT,-Becauso ttl 
water feed is perfectly con· 
trolled by a level'. 
TO CLEAN.-Because tbe 
reflector and its glass protec
tor are removable by simply 
pressing a button. 
SenCLfo)" Cata!oQalul GET ONE 

EDW. lUILLER & CO .. 
11leriden, Conn. 

RESTFUL SLEEP 
III  Calnl), 011 the Yacht and at IIome. 

"Perfection" Air Mattresses, 
CUSHIONS alld PILLO,"VS. 

MANUFACTURE 
very comprehensive article givinlZ t.be detltil.s of con
struction cf e,'ery part of tbese vehlCles. WIth 51 en
gravings. Contamed in SCIENTIFIC AMERICAN Sup
PLEMENT. No. HOS. PI ice 10 cents. 1'0 be bad at this 
office and frum all new8dealers. 

(b� (yp�writ�r Excbang� 
1 � Barclay St . •  NEW YORK 
1 2 4 La Sal le  St. ,  CH ICAGO 
3 8  Bromfield St., BOSTON 
8 1 7  Wyandoite St . ,  

KANSAS C I T Y ,  MO.  
2 0 9  North 9th St. .  

ST. LOUIS, MO. 
432 Diamond St. .  

PITTSBURGH, PA. 
3 West Baltimore St . ,  

BALTIMORE, MD.  
5 3 6  California St. , 

SAN FRANCISCO. CAL. 
We will save you from 10 

to 50% Oll 'l'ypewriters of ail makes. Send for OatalOffUe. 

$500 Ii DAY EASY FOR ALL WILLING TO WORK 
- " Gold, Silver, Nickel, Metal 

Platlnc. At home Of traveling, taking 
order8, using and .elltug l'rof. Gray'o 
Machines. Platel Walcbc8, Jewelry, 
Tableware, Bicycles and aU metal goods. 
No experience. Heavy plate. Modern 
methods. We do plating, manuracture 
outfits, a.ll sites. Guaranteed. Onlyout· 
fits complete, all tools, lathes, materials. 
. te., ready ror wort. We teaeh you 
the art, rurnish secrets and. formulas 

Pllm"hlet. 8ample�. ete., FREE. 
Work .. CINCINNATI. 0 

M E R ITORIOUS I N V E NTI O N S  
flnanced o r  patents sold outright. Capital furnisbed 
for gOOd enl erprises at 5 pel' cent. Stock companies 
formed and influentia l directors procured. Stocks and 
bondR sold. We transact all husinf'SS Oll commission 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, �ew York. 

A Way to Change 
Your Work 

Pr€'pnre for n better position without neglecting 
your present work. Our students advance 
in salary and position while studVillg. 
150,000 students and graduates 

TAUGHT BY MAIL 
]\leehnnten1 or Arehttcc·turul 
nruughtlna;; E l e c t r i c·. n l, 
11 echnlllcni. 8 t e D  m 0 r 
Civil E n g l n e e r l n ", ;  
Archlteeture; Sur
" e y l n g ;  B o o k -

�:�C�:':ie� 
t e ll o g' -

F.�tahllshed Cllpitnl, 
$1.500.000. 

The 

PREMO� 
"'-- CAMER.AS 

Combine compactness with 
rigidity, and are made of 
best materials in every part. 
rr'he Lens and Sh utter are 
speciall y  designed. 'rhey 
can be secured on no other 
camera. 
Price $ 1 0.00 and upwards 

ROCHESTER OPTICAL CO. 
30 SOUTH STREET. 

ROC H E ST E R ,  N. Y. 

Tbe only hDripless t, 
Tea and Coffee btrain
er. No drip to 80il lln
en. No fa l l i n g 01T. 
Nickel plated. Mailed 
on receipt of 25 cents. 
Standard Strainer Co. 
Dept. K. 37 M a l d e n  
Lane, New York. 

WHY doesn't Jones get d own to business 
�i\��� ��� lI�l' a'b�:t�I���k'l'g� 
running a puzzle department ? 

THE AMERICAN 
$ 1 0  TYPEWRITER 

as tbe hh,best

Mannfactory Established 1'161. 

sim
eeven 

LEAD PENCILS, nOLORJ<]D PENCILS. :SLATE 
PENCILS. WRITING SLATES. S'l'EEL PENS, GOLD 
PENS. INKS. PEN('IL CASES IN SILI'ER ANO IN 
GOLD. STA'I'IONl!Rg' RUBBER GOODS. RULERS. 
COLORS AND ARTIS'I'S' MATERIALS. 
78 Reade Street. New York, N. Y. 

Manufactory Establislled 1'161-

Ninety per CAPE NOME GOLD output will b e  dredged 
cent of th � out and saved by 

KROGH'S CENTRIFUGAL SAND PUMPS 
and Drake's Amalgamators. The only macblnes tbat bave stood tbe most exacting tests of practical miners. 

KROGH MANUFACTURING CO. �!�e��e�!e:�;s��ifJ��:.an Francisco. 
In daily operation at tbe works. Builders of modern MINING. DRAINING and IRRIG A.TION 

MACHINERY of h!iheat efllclency. pr Send for Descriptive CatalOilne. 
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CAN I BECOME  AN ElECTR I CIAK . 
I�cl'j'Ni"�iti�"d';,�

c
�o�r\���'t�l�!tJ 

at a cost Within tbe reacll ot' anyone. No 
matter where you live, if you can read and 
write, we guarantee to teach you thC'I'OUllb
Jy. Our Institute is endorsed by 'l'holllRS 
A. Edison, and other jJromillent men of 
tlJe country. We teach also lUechallical 
Engineeriug, IUechauical DI'll.'\viug, 
ft�ll�vga�f:, 1

) :1��;frJelr:�ii��,.eif��� 
tric lllining, Sho1.'t PO.Hllar �lectri
cal COllJ.'se, EleUlcntll,l'Y lUathelna
tics, etc .• by mml. W'rite Jor <.Jataloqut. 

Tbe Rlectl'ical Eus;!inee"l' Institute of COI'I'C-
sl}ondence , ...... 'd"-.c;. f� ••• _��;.� }�� Instruction. 

c-= ., 'In ..... w� __ m=-
� 6& of! ""'7.itU.J,;".rt:" �" wf..' ... _� ... _ 

Dept A, 
a.cr.:,.r .,,�.= ____ 240 West 23<1 St., �_o.f' .. _ � .New York. 

L
AWTAUC I-tT B Y  M A I L 

Professional, Elective, Cumm2rcial. 
Law COUI'!:ies. Guarantees best in
structionever prepared. Indorseel by 
sTudents and attorneys everywhere. 
Easy terms. Begin now. 

NATIONAL CORRESPONDENCE SCHOOL OF LAW, 
3S. Norlh Pa. St . , Ind ianapolis. Ind .  

TH� �Hfs KEROSENE 
and GAS Engine 

burns Ii. E It 0 S E N  E cheaper 
and safer tl lan gasoline. Auto· 

matico Simple, reliable No 
electric battery or11ame used 
Perfect :'egulatiOJI.Belted 01' 
�6�·e�\�t����l:gt}�g?�h;�g� 
ing storage ..; battenes nnd 
all r;'����' l�:l�:��:��g�,�: 

A. · 11IETZ, 1 �8-]38 :Mo1"T ST" NEW YORK. 
i\Tarkt & Co.�Lolldon.Halliburg,Paris 

T O  M I N  E O VV N  E RS 
YOII neE'd a lIolstlng Engine. You w:mt the best, �trollgt:st, safest. most up-to-date engine that is made-the most dur:.lble 9..lld yt:t the a t e s t  S:l\·er of for our and 

" WO LVE R I N E "  
Gas and Gaso l ine  Engines 

STATIONARY and MARINE.  
" Wolverine" is the only reversible 

l\1arineGas Engine on the ma,rket. 
It is the Jightest engine for its 
power. Requires no licensed en· 
gineer. Absolutetu sa/e. Mfd. by 
WOLVE R I N E  MOTOR WORKS, 

12 1111  ron Street, 
Grand Rapids, lllich . 

��Y Make Rubber Stamps ? 
th�U��;;�ve�it
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Chicago. Simple process. Large profits. Oill'culars free, 
Barton Mfg. Co. ,  Dept. A, 3 3 8  B'way, New York, U .  S. A. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec
tric motor devised and constructed witb a view to as!"ist· 
ing amateurs to make a motor which might be driven 
\vitb advantage by a current derived from a bAttery, and 
wbich would bav(' sufficient power to operate a foot 
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leAN SUPPLEMENT, No. fj4 1 .  Plice 10 cents. '1'0 be 
had at this office and from ail newsdp.alers. 

Experimental Science 
By GEORGE M. HOPKINS. 

20th Edition R.evised and Enlarged. 

914 Pages, 820 Illustrations. 
Price $4.00 in cloth; $ 5 .00 in half morocco, postpaid 

'I'Hrs is a book full of 
interest and value lor 
Teachers, S t u dent s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
PhysiCS. This splendid 
work gives young and 
old something worthy 
of thougbt. I t has 111-
f;luenced thousands of 
men in tbe chOice of a 
career. It will give auy
one, young or old, in� 
formation that will en
able him to compre
hend the great 00-
provemellt� of the day. 
It fUl'nishea sugges
tions for hours of in
structive recreation. 

Send for large I1hrstl'ated Circular 
and complete Table of Conteuts. 

M U N N  & C O . ,  P U B L I S H E R S ,  

Ollice 01 the SCIENTIFIC AMERICAN. 

361 B ROADWAY , N EW YORK. 

Vebicle. motor, C. E. Belcber .. . . . . . . . . . . . . . . . . . . . . .  650.816 
Vehicle, motor, '1'. B. Dooley . . . . . . . . . . . . . . . . . . . . . . .  651.323 
\'ehicie. motor, L. \V. Ravenez . . . . . . . . . . . . . . . . . . . . .  65U.U50 
Vehicle sLeerillg mechaTlism, motor, H. E. Heath 650,840 
Vebicle wbeel, ""·. J . Johnston . . . . . . . . . . . . . . . . . . . .  651.041 
Veneer sliCing macbille. 'V. H. \Villiams . . . . . . . . . .  651.287 
VentIlator. C. J. Vollmer. . . . . .  . . . . . . . . . . .  . .  . . . .  651.218 
\Vag-on brake. C. Weber. . . . . . . . . . . . . . . . .  . .  tib1,l:t7 
Washboard. C. Bisbop. . . . . .  . . . . . . . . . . . . . . . .  . .  . . .  65I.lMI 
\VUlcb. calendar. }l�. A. Cresson. . .  ti5U,S:l6 
\Vater closet, :3. \'Y. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  ti51.04t1 
Water beater. J. H. Phillips. . . . . .  . . . . .  65U.S66 
\Vater heater. M. Scbaack. . . . . . . . . . . .  . . . .  Ub1.2U7 
'Vater wheel bucket, F. H. Brown. . .  . . ti51.lUl 
��:�bl�l?��:'ipVio�!r�J�J?S: ' allloin'ciiic : '  ii: '�I:laiJd: 651.;)27 

SOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t.i51.0()!l 
\Vbee1. See lfiftb wbeel. MOlor wheel. Paddle 

wbeel. Rubber tired wheel. Veblcle wbeeL 
Wbeel, F. Prothero. . . . . . . . . . . . . . . . . . . . . . .  . ti5I.OS6 
WbifHetree attachment. U. KartowiLz... ti5U,S�18 
�t��;..
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brecbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,0'20 

\"linding machine tension device, S. \V. \Vard-\vell. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Window. Small & MullIgan .. . . . . . . . . . . . . . . . . . . . . .  . 
"Vindow frame and sa�h, metal. H. C. ::smith . . . . . .  t;')1,1Z3 
\V indow screen, E. C. }1'. Bartb . . . . . . . . . . . . . . . . . . .  , .  6.�1.0B7 
\OVindow screen. C. W. Rodeclier.. . . . . . . . . . . . . . . . . . .  651.272 
Wire cri01piug macbille. lVlcBl'ide &. Heybach . . . .  ti51.�OO 
\Vire drnwlIlg machine, }1'. Philips . . . . . . . . . . . . . . . . . .  tif>1.0;,)1 
\Vire spooling machine. V. Wilkerson. . . . .  fj50.887 
\,Vlre s.tretcher, i\:l. L. Hoyce . . . . . . . . . . . . . . . . . . .  , . . .  651.29'2 
\'Vire stretcher. \V. A. Jlurray . . . . . . . . . . . . . . . . . . . . . .  ti5U.H8a 
Wrench. See Holt wrencb. Pipe wrench. 
\OVringer. See Clothes wringer. 

DESIGNS. 
Hags, rim for mail or packa!!e. M. S. Field .. . . . . . . .  32.7HO 
Hed pall. D. HognlJ . . . .  . . . . . . . . . . .  . . . . . . , ;)2.788 
��I�k��,

d
W��{���tl!i����.��

r
:: .- . .  ::::::::::::.3�:�: ��:m 

Uuttel' 01' oleomargarin brick 01' print. W . . J. Mox-
B u t��i:' co'l i�lr·. · L.· i<;.' A(lt.·. ·. '. ' . . . . . . . . . . .. .. ...... .. ��,?� .t.� ��:+� 
Curd mount or mat. A. Clements . . . . . . . . . . . . . .  32,803. 32.804 
Comb. paper cutter. nail cleaner. and watcbcase 

opeller. 11'. (I'. Maloney. . . . . . . . . . .  . .  32 .• 74 
Compass casing. Cotter & Gardam . . . . . . . . . . . . . . . . . .  32.770 
Corn cut.ter and cleaner, greell. ( '. G. Moore.. . .  . 32.7&) 
Drilling n'!acbine frame, B. (I�. Bl\rlles. . .  32.796 
Fire extinguisber tank, W. H. Douglas . . . . . . .  :1<!.SOO 
Work. O. C. Graf.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  02.772 
Fork. egg bolder, ancl beat.er, Z. B. Osgood. . ;)2.7S.� 
Garmeut hanger. It. Rooney... . . . . . . . . . . . . . .  :{Z.778 
(-ius tlnme spreader, J. Chandler. . . . . . . .  . . . . .  . .  ?2.!�� 
HOOk. garment snpportilJg". N. A nnis . . . . . . . . . . . . . . . 32. / j j  
Mirror baCK. etc., G. Kolb . . . . . . . . . . . . . . . . . . . . . . . . . .  :;2 773 
Nut. lock. W. H. Fauber.. .  _ _  . . . . . . . . . . . . . . .  8Z.79:{ 
Puinter, ):t'. W. 'raylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :12.771 
Prism plate. P. Deissler. . . . . . .  . . . . . . . . .  . . . . . . .  . :12.802 
Hail joint and cba.ir. '1\ ParKer . . . . . . . . . . . . . . . . . . . . . . .  32,i!J7 
Saw bandle member. J. Simonds . . . . . .  . . .  . . . . .  32.7!15 
Saw set. Ii:. �;. Bunce. . . .  . . .  32,7H1 
Stove. gas. L. Kabn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.801 
'l'elephone receiver earpiece. L. H. Coale . . . . . . . . .  :J2.7i!1 
"VaslIer. S . ........ Clouser . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.'iU2 
Water holder, A. A. La Vlgne .. . . . . . . . . . . . . . . . . . . . . .  32.787 
W heel rim. li. A. \Vells, Jr . . . . . . . . . . . . . . . . . . . . .  , . . . . .  :12.798 
\Vheel. trnct�on. H. C. Clay . . . . . . . . . . . . .  . 32.7HU 
\Vrench. S. Hurbi:son.. . . . . . . . . . . . . . . . . . . . . .  32,794 

TRADE MARKS. 

Bitters, A. L. Granger & Company . . . . . . . . . . . . . . . . . .  34.7l0 
Hoots and sbues, Nortb Star Shoe Company. 

34,731. :{4.7;)2 
Catsup. tomat.o. J. Butier . . . . . . . . . . . . . . . . . . . . . . . . . . .  04.7;;9 
Clothing. gentlemen's and children's outer, A meri-

can Clothing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.730 
Coffee. liQ�id extract of. C . .... llianke '1'ea and " "''' 

Coffee Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54, 1 .,1 
Cutlery. Harmer Export Gesellschaft. Gesell-

scoatt Mlt Beschrankter Haft,ung. . . . . . . . . .  84.757 
Dress goods. J. Louke. . . . . . . . . . .  . . .  . .  . . . . . . . . . . .  al.729 
tlloves, Bondat Itreres & Company . . . . . . . . . . . . . . . . . .  ;)4.7:t{ 
tll'ocers' merchandise. certain named, Griggs. 

Cooper &; Compauy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :>4.7&4 
Guallo, 'l'ennessee Chemical Company. . . . . . . .  . :tI.7;);j 
Hremoglobin prepal'atiOns, F. (j. ::lauer. . . . . . . .  . . ;-i4.'4:? 
Hair toniC. R. Gatbright. . . . . . . . . .  . . . . . . . . . . . . . .  34 747 
Hams, bacon. and lard, T. ''Y. 'l'aliafel'l'o . . . . . . . . .. ..

.
. '.; i4,: 1,.· !.D6.:�., Lard. AnglO-American Provision Company. . . . .  'I ,-, .. 

Lubricant. Joseph Dixon CrUCible Company . . . . . . .  34.754 
Medical compounds, certain named, J. Strom-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  04.74;; 
Medicinal soap, D. J. Doherty .. . . . . .  , . . . . . . . . . . . . . . . ::>4.75U 
Metabolic product of tubercle bacilli. Firm of .K 

Merck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;l-l,7.t1 
Metal, new composite, Matillum Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.7,j.1; 
Rakes, bay, Moline Plow Company . . . . . . . . . . . . . . . . . .  ;l4.7W 
Hemedy for certain named diseases. Drevet Manu· 

facturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  04.744 
Remedies for certain named diseases, C. O. '1'lli· 

bault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . .  ;)4.74u 
Remedy for rheumatism, S. '1'. V. lternedy Com. . ... . �� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a �  
Silverware. certain named. Gorham Manufactur-

11Hz- COmpany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.75Ii 
Soap, laundry, N. K. Fairbank Company . . . . . . . . . . .  34.751 
Soap. toilet, Weaver Brothers & Mott, Company. 

of Baltimore City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.749 
Starch. 'V. E. F'arrington & Company . . . . . . . . . . . . . . .  :14.ii>2 
Sweetening )l,gent. H. S. Well come . . . . . . . . . . . . . . . . . .  34.708 
����fs���
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LA BELS. 

, . Brown Umverslty SpeCIal Blend 'Vhtsky," for 
whisky, L. McCormtck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.604 

h Cafe Royal Coffee," for coffee. R. G. '1·ho01as . . . . . .  7.615 
• •  Carter's ' Wushproof ' Ink," for ink, Carter's Ink 

Compnny . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . .  7.61Ii to 7.IHS U Cbampion Stove Clay." for stove clay, Bridge-
port Crucible Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7',621 

.. Columbia University Special Blend Whisky," for 
wbisky. L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,612 

U Cornell UniverEolIt.y Special Blend Wbisky," for 
wbisky. L. M.cCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,607 

U Dr. Mayer's Manicure Soap." for soap. H. Mayer 7,619 
.. Erb's Health Capsules," for a medicine. L. G. H. 

Erb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.600 
H Harvard University Special Blell:d Wbisky," for 

wbisky. L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.600 
H Johns Hopkins University SpeCial Blend 

Wbisky," for wbisky. L. McCormick . . . . . . . . . .  . .  
U La Prima." for cigars, American Litbographic 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . .  7,614 
H Oxford University SpeCial Blend \Vhisky," for . 

wblsky, L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.005 . . Peptonized Port." for medicinal preparations. C. 
L. Waltber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,601 

.• Princeton University Special Blend Whisky." 
for whisky. L. McCormick. . . .  . . . . . . . . . . . . . . . . . .  7.608 

.. R
���!t��lP.F!h�l �.��. �.�����:'.' .���. ��.������. ��� 7.598 

" Sbamrock ClUb." for whisky. J. C. Ga.llag-her . . . . .  7.602 
•• Sbarpsteen's Lavender Ointment." for an oint· 

mellt, H. Sbarpsteen . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  7.500 
.. Swarthmore Colleg-e Special Blend \<Ybisky," fvr 

whisky. L. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.Gl3 . . University of Cambridge Special Blend Wbisky," 
for whisky, L. McCormick.. . . . . . . . . . . . . . . . . . . . . . .  7,609 

.• University of Chicag-o Special Blend Wbisky," 
for whisky, l.. McCormick . . . . . . . . . . . . . . . . . . . . . . . . .  7,611 

.. University of Pennsvlvania Special Blend 
\OVh isky." fOl whisky. L. McCormick . . . . . . . . . . . .  7.610 . . Use It Hight Stove Polish," for stove polish, G. 
E. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.620 

PRIN rs. 

. . American Indian Souvenir Playing Cards," for 
pla.ying- cards. Lazarus & Melzer, .. � . . . . . . . . . . . . . . . .  2'29 

. . Baking Day," for vegetable fat, 1ndia Hcftning-
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 

" F. C. Corsets Make American Beauties." for cor-
sets. Kalamazoo Corset Company . . . . . . . . . . . . . . .  , . .  230 

. • • Tack Horner," for vegetable fat. India H.efining 
Com pan y . .  . .  . . . .  . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . . 232 

A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
i!3sued. since 186.1. will be furnished from this ('Iffice for 
10 cents. 1n ordering- please state tbe name anr!. number 
of the patent desired. and. remit to Muon &, Co .. 36] 
Broadway. New York. Special rates will be given where 
a large number of CO

P
les are desired at, one time. 

Canadian patents may now be obtained by the in· 
ventors for any of the inventions named in the fore 
Yr�����C���d
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instructions addres.s Munn. & Co .• 361 Broadway, New 
York. Other forelan patenta may alao be ohtalned. 

IT'S WORTH YOUR , WHILE • • • •  
to investigate the difference between our prices and those otagenta 

and dealers for the same grade of work. 

a . .  W E  DO N OT S E L L  • • •  � throU6'h agents or dealers, therefore we do 
not have th"m to proteet, and in making 
our prices arc enabled tofigurethemas low - �:t�gl�.ra��ftt:��k y:! �::�����!

e
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Brc added between the mAnufacturer 
and the consumer. by 8elllnc direct to 

I you from our fs<.'tory. This lias been our 
. _ ' � __ �e;;s��a�!

l
�����:�et���!���y:;.��� 

No. 4T�-Sfnde Strap Tacturers of vehicles and harness in the world selling' 
Harness. Pl'l::ewith nic kel direct to the user exclusively. \Ve make 17gstyJesof !.JO. tOt-Buggy, wtth\eatht":r qnarter top. Price 

trimminga,*9.50. As good as vehicles and .65 styles of barness and ship anywhere wtthshafts, 853.00. Guaranteed 88 good as otbefP 

Bells for e6 00 more. for exam!natlOn, guaranteeing ufe arrival. Send for sell for fot f25 more th3D our price. . free catalogue showing all of our different. styles. _________ --'-_____ _ 

ELKHART CARRIACE AND HARNESS MANUFACTURINC CO., ELKHART. INDIANA. 

SENSITIVE LABOR ATOgy BALANCE. 
By N. Monroe Hopkins. 'I'bis " built-up /' laboratory 
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by any amateur skilled in the use of tools. alld it will 
work as well as a $125 balance. 'rhe article is accom-
�t;���l �lt�:\��
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TI>'IC AMERICAN SUPPLEMENT. No. I J 84. Price 10 
cents. For sale by MU.NN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 

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

. PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS & C .  

Anyone sellding a �ketch ll.nd description may 
Quickly as.certain our opinion free wbetber an 
invention IS probably patentable. Communica
tions strictly confiden tial. Handbook on Patents 
sent free. Oldest ag-ency for securing patents. 

Patents taken tbrough MUlln &. Co. receive 
speciaL notice, without cbarge, in the 

S\i�ntifi\ Jlm�ri\an. 
A handsomely illustrated weekly. l ... !lrg-est cir
culatlOll of uny scient.ific journal. '1'OI'I1IS, $3 a 
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO,36 ! BrOadway, New York 
Branch Office. b� F St .. Wasbington. D. C. 

TURBI NES ar Send 1'01' Chenlar "Ill." 
JAS.  L E F F� L  & CO SIJringfield, Oh�o, U. S. A. 

I���� 1TYPE WHEELS, MODELS &.[XPERtMENTAL WORK. SMALL MACHINERY 
NOVELTIES At E.TC. NEW -: 0  5T[NCIL WORKS 100 NASSAU 8! N,T. 

I N V E N T I O N S  P E R FECT E D. 
Accurate Model and Tool Work. Write for Circu lar. 

PARSELL & WEED, 1 2 9·131  Wesl 31st St .. New York. $75 Month and Expense8; no experience 
needed; pOSition permanent; self-seller, 
PEASE MFG. CO. , Stat'n to,Cincinnatl, O. 

D'AMOUR & U.TTLEDALE MACHINE CO. 
1 3 0  W O R T H · S T  . . N E.W Y O RK. 
11lake lUodels of Any llIachine' to Ordm·. 

llIEDIUlll-SIZED A UTOllIA'.I'IC 
or similar macbillery built to order. OUI" faCilities and 
experience in this line are exceptionally advantageous. 
:r ���

i
i��;

orr
b�F,�·�

d
:n�����.r�A

e
L�it

s 3b��c:r��: 
Incorporated, BaltImore, Md. 
Experienced Draughtsman wanted on MIll Machinery 
and Machine Tools. Permanent employment assured to 
rapid and accurate draugbtsman. Bethlehem Steel Co., 
Soutb Bethl ebem, Penll. 

MODELS & E X P E R I M E NTAL W OR K .  
Inventions developed. Special Machinery. 

E. V. BA ILLAR D ,  Fox Bldg., Frankl in  Square, New York. BOYS PAPER- FRE E if you wili send nllmes . of [) boy friends over 12 'jears ot 
age-we will send you the Star fori montl�s 

free. Gn'at-est boys' paper published. Address with 
stamp. TUE STAB, Dept. 34, OAK PARK, ILLS. 

BRUSHES FOR CLEANING FILES oU'el'ed 
at lowest prices. 
ERNST llIEHNE, CIUMllIITiSCHAU, 

Agents desircd. Saxony. 

Bre You Going to Buila a Borne ? / • 
Those intending to buUd will find the very best practical su/z· 

gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever publil:)hed, 

" The Scientific American 
Edition." Building 

Each number is illustrated with a Colored plate and numerous 
handsome engravings made di1'ect f1'om photo(J-raphs of bUild·in-gs. 

together with interior views, floor plans, description, cost. location, 
owners' and architects' names and addresses. The illustrations 
inch:de seashore, Southern. Colonial and City residencefl, churcbt:s, 
scbools, public buildings, stables, carriage houses. etc. 

All who contemplate building, or improving bomes 01' Stl t·c 
tures of any kind. have in this handsome w.)rk an almost el.ldie:;� 

serie� of the latest and best ex:ampl.es from wbich to make selections. thus saving time and money. 
PUBlISHED M DNTHLY. SUBSCRt PTIONS, $2.50 A YEAR. S,NGLE COPIES, 25 CENTS. 

F'or sale at all news stands, 01' address M U N N  &. CO" Publ ishers, 36 1 Broadway, New' York. 

RES P 0 N S IB  L E p'��I,�" §!'�f:�;"R'a� 
zor outfit by sending their names tous. If 
��rii:����s::gt1gnYgria

s
�1�t ��� -i�;� l�c'!J, 

after 10 days' trial, return the outfit to us. 
The Gem Cutlery Co.,  36 Reade St . ,  N. Y .  

"Hawkins' New 1 9 0 0  Catechism" 
OF THE STEAlll ENGINE. 

P R I C E ,  $ 2 . 00. 
Postpaid to any address. A practical book on 

engine running, valve setting'. etc. Strictly up
to·date. Money refunded If not satisfactory. 
THEO.  AUDEL CO. ,  63 Fillh Ave .. New York City . 

R EA DY S H O RTLY. 

Gas Engine 
Construction 

A ��tl���:���� �� ��ort'n� 
will do well to write By HENRY V. A. PARSELL. J r., Mem. A. I. Elec. Eng. ,  
The Air Brush Mfg. Co. and ARTHUR J. WEED, M. E. 

80 Nassau Street, PROFUSELY ILLUlSTRATED • 

Rockford, III., U. 8. A. Price, $2.50, postpaid. 
Magneto lor Gas or Gasoline Engine I g niters p�f�l"o����cn�:tt�� iC:t "o'}bl6���

or
i,�r��ri�c��f:�12f 
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g2 a ��f!tio�:� rial anr! worklllllll!;hip the H�:ST. � GUA RAl'iTKED power engine is taken up. 

FOil ox..: H A ll. Semi for (;ircui:tr anrt price Jist, 1<"'\irs� come directions for making the patterns ; this is GIDIHN"GS & STEVENS. Rockford, Ill. followed by all the details of tbe mechanical operations 

DRAFTSMAN WANTED who is familiar with m:S�����d
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marine deck fittings. State exper- in prOJlress, showing tbe modes of chucking, turning, 
ience and wages expe

.
cted. MANSON, Box 773. N. Y .  
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THE BICYCLE : ITS INFLUENCE IN tb'!
i�l��:i::3·}�;�:sk!?'h�'!;�:r::sgA��R

c
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Health and: Dls?as�.-BY G. �. Ha�mond, M.D. � val- '1'he entire engine. with t.he exception of t.he flyuilDle .and JI1teleSl1�g paper III Whlqb the subject IS ex- wheels Is desig-ned to be made on a simp1e eight-inch IJlaustlvely treated from the fo�lo\Vmll standpoints : 1. lathe, with slide rests . The  use of the cycle br persons lD l!c�ltll. 2. The use of i '1lhe book closes with a chapter on American ractice 
���ik�b�W' ��:����,i�T��e�·0.cfn�:2�edpt�c�CIl�Nie�l; : in Gas F.ngine design anC! give� �impl� fUI�S sO·t��t 8ny. 
To be had at this office and from all newsdealers 

. ; one can fl�ure out the dlmentlons of SImilar enjinnes of 
____________________ . ___ i other powers. 

I Every illustration in tbis book is new and 
original. havin..!!' been made expl'cssly for thi" � Brass Band 1 

�lst::::\���8
W��:f';,�' ��t�\�Og�J6 

illustrations, FltKE; ' it gives in
formation for musicians and new 
bands. LYON & HEA LY, 

38 Adamo St., (JIIUJAGO. 

worl<, Large /'jvo. About 300 pages. 
Dr Sond. for Circular of Contents. 

M U N N  & CO. ,  Publ ishers, 
S C I E N T I F IC A M E R ICAN O F F I C E ,  

36 1 Broa�way, N EW YORK. 

Packs In small <:ase. 

Punctnre ProofFoldinll' Boats. Adopted by the U. S. War and Navy Depts tn March and Sept., 1899. Only mpdal and award at World's Fair. B�.autliul models. perfectly safe for famlly.as well a. sportsmen's use. Sail •• centerboards rudders Send6c. tor cataloa, .lO enlll'avlnll& M1na Folding Canvas Boat Co., Kalamuoo,Mlcll.,U.S: 



� t itutiftc �Ultritau. � ,.;' B RAIN, SAVAGE Hammerless Magazine Rifle � �AFt5 S M O KELESS 
. 

-M A D E  AT K EY W E.STJ-1 These Cigars are manufactur�cI 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 particulars. 

CORTEZ CIGAR CO., KEY WEST. 
�� 

"11 Hor$� ! 11 Hor$� ! my 
I\ingdom for a Hor$� ! 

t t  

King Ricbard did Dot then foresee the time when horses would be practically U not in it." What he really wanted was a 
WI NTON 

MOTOR 
CARRIAGE that can outrun the fleetest horSe a n d  n e v e r  g'ets 

Price $1,200. No Agents. �r7h����,' ��:�� and more economical than a borse. Costs nothing when not in use. Hydro-Carbon system. 
THE WINTON MOTOR CARRIAGE CO., Cleveland.  Ohio. Eastern Department, L20 Broadway, New York Ctty. 

1Iutomobil� Pat�nt$ 

Exploitation £ompany. 
UNDERTAKES :-The manufacture of Automobiles 

�n� ����(�rt�Y91,�'ieni{:lecae.rt������ig� d��etou;g;�gt 
of inventions. 

FURNISHE!�. :-SpeciaHsts to make thorou�h exami� nations of patents. Experts to tpst motors and 
�����r?�iJ��eirog�g����\��: troi������� t�8��s:� consider and to undertake tile snme. 

PURCHASES:-All meritorious patents. licenses and inventions relating to motor-cycles, motors, gears, automobiles and their parts. 
Automobile Patents Exploitation Company, 

F. B. Hyde, Secretary. 
27 Wil liam Street, New York, N. Y. 

Computing Figures 
mentally is probably the hardest kind of toil known. 

The Comptometer makes it easy, is twice as quick, insures accuracy and relieves all mental and nervous strain. 
Why don't you get one ? 

Write to, Pamphlet. 
FELT a. TARRANT MFG CO. 

52--;0 ILLINOIS ST • •  CHICAQO� 

CHARTER Gasoline Engine 
U·s Ell !�Y

A����� 
FOR ANY PU RPOSE 

Stationories. Portables, 
Engines and PUlnps. 
i¥" State your Power Needs. � 
CHARTER GAS ENGINE CO .• Box 1 48 .  STE RLI NG.  I LL. 

OVER 1 00,000 IN USE. 
EASIL Y PUT ON. HAS PROVED PERFECT 

AND RE LIABLE. FU LLY G UARANTEED. 

(JOBstillg becomes so safe and easy you do it 
e"ery chance you �et. Your feet on the pedals '(1ves perfect control of the wheel. Ladies' skirts keep down when cOllsting. You can adjust it to any make of cycle. 

Our Acetylene Bicycle Lalnp is superior in construction to any made. 
Illustrated pamphlet (living detailed 'nformation 

reqardin; Brakp. and Lamp, sent on application. 

ECLIPSE B ICYCLE CO.  
Box X, ELrlIRA, N. Y. 

Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 

The most reliable and safest rifle ever 

manufactureil . Shoots six different cart
ridges adapted for large and small game. 

� W" ite for Descrj,pUve GatalO(l1.W A. 

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

P H OTOCRAPHY AT W I D E  R A N C E  ___ � 

You can take in the full length and breadth· of Nature's beauty. murine or landscape, city or country, at almost any desired elevation, and by the simple turnin� of a bur tOll, if you use the 
� � A L - V I S TA 'j 'j  C A M E R A .  

LONG A ND SHORT 
PICTURES. 

CAI'IERA HAS UNIVER
SAL FOCUS. 

LEVEL ATTACHED. 

ITH FRONT DETACHED. 

DETA C H A BLE H A N D LE. 

FITTE]) WITH UNIVER. 
SAL TRIPOD SOCKET. 

1'10ROCCO LEATHER 
COVERED CASE. 

A nickelecl trimmed and beautiful1y finished Camera of great power and scope. A perfect instrument that flUs a long felt want in the photographer's outfit. For sample prints taken With the " AL-VISTA" on a 6ne bevel edge card, send 24 cents in stamps to cover postagp-, to the 
M U LT I S C O P E  A N D  F I L M  CO M P A N Y ,  B U R L IN CTO N ,  W IS . ,  U . S .  A. 

-----� 

H I G H EST EFFICIENCY Gas Engine 
IGNITER 

attained in the 
STOVER 

GASOLINE 
EN G I N E  ���lJl��t T\�lin8:��'1\g�i!n:��� The best is always cheapest. Write for p,·ices. 

Latest u·nd most impruved model. 
ar Send for Oirc1tla,:; 

STOVER ENGINE WORKS. FR EEPORT, ILL. The Carl i sle & Finch Co.,  Sixth Street. C i ncinnati, O. 

Daus' "Tip -Top" Duplicator 
1 0 0  SHARP AND D ' STII'IC r COPIES I N  BLACK 
FROM PEN AND 50 COPIES FROM T Y PEWRITER 

'VASHING, N O  PRIN'J'ERS' I N K , NO STE N C I L  
P R IC E ,  CO M P L E T E ,  $ 5 . 00 

SENT ON TEN DAYS' TRIAL 1'0 RESPONSIBLE PARTIES 

Felix F. Daus Dup l icator Co. ( I nc.). I to 5 Hanover St. ,  New York 

., TheN arre 'ready jor you 

when ?lOU an 'ready /01' 
the'm "-

AUTOMOBILES 
'1'he most attractive motor vehicle in use to�day ; hundreds of them SOld. No Vibration, noise or odo,r. Attract univer�al att,entidn by their superior desiglJ, tlnish and eqUipment. Will be delivered promptly. Stables furnished complet.e with any style vehicles from Road vYag· ons to Victorias, Broughams, etc. 

Business vebicles of aU descriptiuns. 
WOODS MOTOR 
VEHICLE COMPANY, 

N. Y. : 44th St. and Vanderbilt Av. 
CHICAGO : 545·S,W Wabash Av. 

Il"'ite for ill1tst'rlited cataloQue 

in colors giving fun descrip� 

Nons, tn'ices, etc. 

rw�.a�:1 
TJ Ladies' W atches � � Al��tn���J��i��t��;'I�:e� in � 

New England Watch c.ompany, 
37 Malden Lalle, .r-; tHV York. 
149 State Street, Chicago. 

L��� ������� 
GE � SMALL � MOTORS 
T O  D R I V E  -

PRINTING PRESSES, 
HORSE CLIPPERS, 
ICE CREAM FREEZERS, 
HA Y CUTTERS. 

General Office, 

JUNE 16, 1 900. 

The Sm ith Premier Typewriter Co. 
Syracuse, N. Y., U .  S.  A. 

" PaiCAMO I D "  
A L U M I N U M  PA I N T .  

Si�Va:l�st aW1!��r� °b�l�:'�.\���ble�o\�k� ���e �)'o���� weutuerliroof. Ourab1e. Easily Applied. Bicycles, 
J:��;�'Mo�%�����pi��;�s,���at�ruo��,1 �����\��IAra�k: ets. Cars, StatIons, General Decoration, etc. Saruple bottle, by mail. for 25 cents. 
THE AMERICA N  PEGAM O I D  CO • •  339 B'way, New York. 

SHAVI NG S OAPS 
S O LO E V E RY WH E RE 

Williams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, 10 ds. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cu. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (Bacbe",). 6 Round Cakes. 
x lb·.4OC. Exquisite also for-.Joilet._ Trial cake for 2e. stamp. 

T H E  J . B . \N I L L I A M S  C O ., - G LA S T'O N B U RY, C O N N .  
LONOOl< 6" G"[�r R H sr w ( 51DlUY 161 CtAROJet .11 

ACETYLE N E  B U R N E RS.  We have the largest and best equipped factory in the world fol' making geuuill� steatite Acety1enc Gas burnere. ('orrect SCientific Pflllciple. Quality and worktllan� 
§��H�ari,'�4'fue91;AW CO., Chattanoo�a, Tenn .• U. S. A. 

S C al � S AU varietIes aT lOWest prices. Rest Railroad Track and Wagon ()r �tock ScaJes madt'. 
���n1�ia�t1��s, �i���1��,i¥g���.i�fc. s��;�, Money. Lists Free. CHICAGO �CAI.E CO .. Chicago. I ll. 

J ESSOP'S STE E LTHB[E�\RY 
FOR TOO LS. S AW S  E TC. 

W� � E S SOP '" SONS r.:� 91 JOHN ST. NEW YORK 




