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Ho,", THE WIfB/HE CUNAf(IJERS WOULD APPEAl? 
If' ?/.AC£IJ BESIDE TRINITY CHURCH 

Length, 800 feet. Beam, 88 feet. Draft, 35 fect. Displacelnent, 40,000 tOllS. Speed, 25 knots. Engine .. , four turbines of 75,000 horse.power, driving four propellers. 

THE HUGE l'ROl'ORTIONS OF tHE NEW 25·KNOT TURBINE CUNARDERS.-[See pal':'e 179.) 
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THE ART COMMISSION AND PUBLIC. STRUCTURES. 
The c reation o f  the Art Commission was one of the 

most fortunate proviSions o f  the new charter of the 
city o f  New York. III the scope of its j udicial powers 
and the make·up of its personnel the Commission is 
admirably adjusted to its important duties.  The work 
of the Commission i s  purely hono rary, and i t  needs 
but a glance at the list  of m embers to real ize that its 
decisions will  b e  rendered solely with an eye to the 
highest interests of tho city. Under the charter, the 
Comm ission has j urisdiction over the acquisition, re­
construction, or removal o f  works o f  art, and over a l l  
design s  o f  m u n i c i p a l  b u i l di ngs, bri dges, and other 
dty structures that may be referred to the Commis­
sion by the Mayor or Board of A l dermen. This juris. 
diction has been actively exercised since the year 1898,  
and during the past s ix years over 200 subjects have 
been submitted fo r approval. 

On January 1, 1902, the powers of the CommissIon 

were greatly enlarged by a provision requiring that 
all munici pal struetures exceeding in cost one million 

dollars must be approved by the Commiss ion. Where· 
as previous to 1902 the Commission merel y had j uris­

diction over such b u i ldings as m i ght be submitted, 

now a l l  public build ings that cost over one million 

dollars pass directly within the scope of the Commis­

sion, and do not have to be referred to it by the Mayor 

or the Board o f  Ald ermen. 

Now, that this second provision confers no mere 

empty authority has recently been established by the 
courts. The charter prov i des that expenditure of the 

eity's funds without the approval of "the Art Commis­

sion i s  i l legal  in such cases a s  come within its ju ris­
diction. Thus, for instance, i f  the designs for a public 

structure costing several millions of dollars should be 

disapproved by the CommiSS ion, and Lhe con trac tors 

nevertheless proceed to carry them out, or if the con· 

tractor should fail t o  submit them to the Art Comm is· 

si on, payment of any money to the contractor under 
such circumstances would b e  i l l egal. The decision of the 

courts above referred to as bearing on this subject 

was on an application for an injunction against pro· 
eeeding with the erection of B lackwel l's I sland bridge, 

except on the original plans, and involved the legality 

of a proposed expenditure o f  about seven m i l l ion dol· 

lars.  I n  its opinion the court said: "The Art Com­

mission called i n  by the Mayor, and invested with the 

veto power by law, has rejected the or iginal design . 

That disapproval disposed of it .  The bridge could 

not,  therefore, b e  constructed in accordance there· 

with . "  

B y  f a r  t h e  m o s t  important c a s e  that h a s  come be· 

fore the Art Commission is  that of the new Manhat· 

t an Bri dge, which involves an expenditure of about 

twenty mil lion dollars; and r ecently a great deal of 

confusing and profitl ess d iscussion has taken place, 

in this connection, as to t h e  actual scope of the au· 
thority of the Commission.  It has been claimed that 

this body, pot being composed of expert engineers, is 

necessar ily unabl e  to pass upon any but the [Bsth etic 

features of this bridge or any other engineering struc­

ture that may be subm itted to it.  I t  will be s een, 

from what we have said above, that, on the contrary, 

its powers are absolute as to the acceptance or rej ec· 

tion of a proposed structure. Its jurisdi ction is not 

specifical l y  l imited to th e artistic and architectural 

features only; it covers the structure as a whol e .  
N o w  i t  m u s t  frequently happen that t h e  subjects 

submitted, especiall y  i f  they are of an engineering 

character, will contain elements upon which the Com· 

m i ssion must bc advised by expert opinion before it 

can render an intelligent decision: This fact was 

recogn ized when Mayor Low appointed a commission 

o f  five eminent bridge engineers to pass upon th e 

then current plans for the Manhattan Bridge, so as 

to p rovide the Commission with an independent esti­

mate o f  the engineering features of the structure, 

upon which th ey might base thei r  action. Obviously, 

this was the proper course for the Mayor to tal,e, and 
upon the presentation of the report, favorable action 

was speedily taken by the Art Commission. 
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The new Bridge Commissioner, however, w ishes to 

rej ect the design accepted by the Art Comm iSSion, and 

asks that body to indorse h i s  own plans, which are 

for a structure of an enti rely d ifferent character. In 

making a choice between the two designs the Commis· 

sion, as matters now stand, finds itself confronted by 
a difficult dilemma ; for the new plans are backed by 

the opinion of the Bridge Commissioner only.  They 

have received no consi deration by any independent 

board of experts, such as indorsed the Art Com· 

mission's accepted pl an, and that body is,  th erefore, 

entirely without any expert advice as to the eng i n eer­

ing merits of these pl ans. 

Under the circumsta nces, in order to enable the 

Commission to make an intelligent com parison of the 

relative merits of the two designs, the obviously wise 

course would be for t h e  Mayor to fol l o w  the example 
cf his predecessor in office, and appoint an engineer­

ing commission . Surely,  the Bridge Department has 

everything to gain an d nothing to lose by such a 
search ing investigation of th eir strain sh eets and 

wo rking plans as th i s  Commission w o u l d  make. If 
their report should establ ish the fact that, from an 

engineering and constructive point of view, the new 

des igns will provide a bridge stiffer, stronger, cheaper, 
and q u icker o f  erection than one built on the accepted 

p lans, there is not the slightest doubt that the Art 
Commission would render an immediate decision i n  

its favor, a n d  the p resent intolerable delay of t h i s  

greatly·needed p u b l i c  w o r k  w o u l d  be ended. 

----------��.-------

THE AGRICULTURAL IMPORTANCE OF BACTERIA. 

Nitrogen is to th e s o i l  in which our plants grow 

much what the oxygen of the air i s  to us; for without 

i t  the death of veglltation must ultimately ensue. 

For that reason we add the necessary q uantity of 

nItro gen to the ti l led soil in the form of fertil i:r,ers. 
It happens, h owever, that the supply of fertilizers, 

wh ich i n  turn i s  dependent upon the supply of nitrates 

in the worl d ,  is  l imited.  Like the coal fields of 

Pennsylvania,  the nitrate beds from wh ich nitrogen 

compounds are obtained must ultimately be exhausted. 

And because the free nitrogen of the air in its ele·  

mental state cannot be assimi lated by vegetation, it i8  
no wonder that the agricultural chemist has taken i t  

u p o n  h i m s e l f  to d e v i s e  s o m e  means f o r  restoring t o  
the earth the nitrogen which it must g i v e  up t o  th e 

growing plant,  and without wh ich th e plant could not 

grow. 

Just how the n itrogen of th e air could b e  converted 

into n itrates suitabl e for fertil izati o n  is  a problem 

that has been attacked time and time again with scant 

success. > Crookes proposed a plan not without merit ,  

a plan by which the nitrogen of the air was converted 

into nitric acid through th e agency of the electric 

spark. I n the current issue o f  the SlTPPLEMENT an· 
other sol ution o f  th e vexing problem i s  outl ined, whi ch 

comes from an enti rely different qua rter of the scien­

tific worl d .  For centur ies farmers have known that 

d ifferent crops shoul d b e  grown in the same field with 

each succeeding year. Some crops following clover 

and other plants were found to flourish admirably .  
Careful analyses by agricultu ral chemists have shown 

that the benefits derivect by this ro tation are due d i­

rectly to the increased stores of ni trogen placed at the 

d isposal of the benefited plants, It would n ecessarily 

h av e  followed that plants of the clover type were abl e 

to render availabl e  n itrogen wh ich woul d  otherwise b e  

unassimilated.  Further investigation showed that this 

nitrogen was fixed in a manner entirely unsuspected, 

and that w e  need have no fear of the exhaustion of 

the nitrate beds wh iph supply liS with th e chief ingredi­

ents o f  o u r  fertilizers. 

The Legnmino8ill' fam ily o f  plants, among other dis­

tinctions, have wel l-defined nodules at their roots, h i gh· 

l y  charged with n itrogen and constituting the hab itat 

of certain bacteria i n d ispensab l e  i n  nitrogen assimila­

tion.  Elaborate experiments proved that the destruc· 

tion of these bacteria was equivalent to the destruction 

of the plant life itself.  Bacterial l i fe, then, and nothing 

else, contains the secret o f  n itrogen produ ction.  I t 

having been settl ed with reasonabl e  certainty that the 

fixation o f  n itrogen in the case of Legnminosim is  di>  

redly traceable to bacteria, the next investigation to 

be carried out had for its determination the l ife pro· 

cess of these bacteria-the conditions under wh ich they 

thrive, the amount of l ight, heat, and moisture that 

they requi re, the manner i n  which the plant appropri· 

ated the nitrogen brought to i t  from the air, and 

finally, the possibil ity o f  artificially stimulating plant 

life by inoculating soil w ith the bacteria.  These in­

vestigations have been carrie d  out wi th striking suc· 

cess. At no very d istant day th e farmer w i l l  eith e r  

inoculate his  fi e l d  with a culture of bacteria adapted 

to the crop h e  wishes to grow, or incorporate with his 

soil  earth of a field where the crop has a l r eady been 
successful. The uncertainty of a good crop will then 

have vanished, and a farmer w ill b e  assured of the 

best obtainable props from >the seed wh iph he has 

p l anted. Guesswork will h ave given place to absol ute 

certainty. 
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POSSIBILITIES OF PEAT AS FUEL. 
The d iscovery of extensive deposits of valuable peat 

in many parts of this country, and the invention o f  im­

proved machinery for cutting, extracting, and com· 

pressing it into commercial size b ricks, must event· 

ually have a most important bearing upon the question 

of economical power p roduction. Unquestionably w e  

are rapidly approaching a time when steam and elec­

trical uses will b e  less dependent upon anthracite coal 

than in the past. With a continuation of our indus· 

trial expanS ion, anthracite coal must soon be regarded 

more in the l i ght o f  a luxury than a necessity.  Fuel 

economy must begin with the fuel itself, and not l imit 

itself  to the invention o f  machinery for extracting a 

larger percentage of thermal u n its from the material 
burnt.  

The immense amount o f  material in one form and 
another sca ttere d  around in the shape o f  was te must 

be util ized in order to keep down th e present high b ills 

for operating power stations. The heavy deposits of 

peat naturally must call for attention .  Raw peat h:1s 

not been considered an economical or satisfactory fuel 

in this country. I t  has been questioned whether it 

could ever be extracted and p ut on the market in such 

a condition as to attract power producers in a way 

that would make it  a commorcial success.  With over 

g5 per cent water, and scarcely 13 per cent of combust i· 

ble material, with about 2 per cent of inorganic matter, 

raw peat has not apparently offered very. great induce· 

ments to manufacturers. 
The problem of extracting this 13 per cent of comJms· 

tib l e  material from the peat at a cost whi c h  would 

pnable the owners to s e l l  i t  at a commercial profit, and 

at the same t i m e  make i t  cheaper for producing ste!ctm 

than either coal or l iqui d fuel, has not been an easy one 

to solve. P eat cutting and compressing mach inery has 

reached a remarkabl e state of development in the past 

decade i n  Germany and other continental countr ies. 

This machinery has reduced the cost of working the 

f u e l  into commercial forms, and has at the sajUo time 
improved its burning qualities.  

One of the most important o f  recent methods of 

handling p eat in Germany is  to reduce the combustibl e 

material through grinding and maceration, and then 
mix it with other inflammable material to insurp 
superiQr heat-producing qualities.  The different mate· 

rials mixed with the p eat pulp are usually dry saw­

dust, anthracite culm and bituminous coal dust. These 

are added to the wet peat wh en i n  a dry state ,  and 

they are run thro ugh the grind ing machinery with it. 

The result is  that the two are mixed thoroughly, and 

the dried product is  v ery inflammabl e and steady in its 

burning: The added ingredients give to the peat a more 

compact denSity, which adds to its value in many ways. 

It is l ess liable to break and pulverize i n  handling, and 

it does not disintegrate in the furnace so readily. 
As higil as 30 per cent of b i tuminous coal d ust, 4 0  

per c e n t  of anth racite culm, and 15 p e r  c e n t  of dry saw· 

dust are added to the peat pulp. W h en thu
-
s m ixed 

the bricks are pressed into shape by hydraulic  machin· 

ery, which makes them s u itable for almost any kind 

of use.  The amount o f  worthless coal dust that ac· 

cumulates at the coal yards as well as a t  the mouths 
of the m ines cannot be utilized to any greater ad van· 

tage than by h elping to form a p.ew fuel of this char­

acter. 

The conversion of peat into coke i s a com paratively 

new process that may b e  considered as the most s c i en· 
tific method of utilizing this fuel .  Chemical engineers 

of a l l  countries have sought to accomplish this end. 
As a n ew i ndustrial process it  has al ready beco m e  es· 

tabl ished i n  parts of the leading peat·pro ducing coun­

tries, especial l y  in Germany and Russia. The peat is  

converted into coke by carbonization in retort ovens.  

To make it more profitab l e  and successfu l ,  the effort 

has b een successfully made to recover the gas, tar, and 
oth er by-products of distillation. Thcse by·products 

represent a gain of no small figure, and they a d d  to 

the profits o f  the und ertaking in a way that promises 

to make the process extremely valuab l e. 

The peat i s  carbonized in closed ovens, which are 

heated by burning under them the gases generated by 

the coking process. I n  other words the process is  s el f· 

sustaining after the fire of wood or coal is first started 

to produce the coking. A very small amount o f  fuel 

is thus used at the start, and th ereafter there i s  no 

expense whatever i n  burning fuel . .The gases are car­

ried from above to the burning chamber where they 

are consumed to continue the process. 

To make the
"
process even more complete and p rofit· 

abl e, th,� escaping heat of the retort ovens is utilized 

for heating the drying ovens. This escaping heat is 

carried through a dry·ai r  chamber to an upper recep­

tacl e where the raw peat i s  placed for drying. The raw 

peat must b(� dried to a crisp point wh ere carboni:;:ation 

follows q-uickly. when introduced into the coking ov en. 

Ordinary wet peat, when put into the carboni zing 

ovens, wastes heat to such an extent that the process 

in the past has been rendered u nprofitable .  Mor e  than 

thi s ,  the drying of th e peat for carbon i :;:ation in ovens 

prepared for it has been found unsatibiactory owing 



SEPTEMBER 10, 1904. 

to thQ cost of fuel required to heat the o vens. By 

utilizing the escaping heat of the retort ovens, and 

utilizing the waste gases for firing the ovens,  a doub l e  

p rocess of economy is obtained.  

The by-products o f  peat coke are obtained in the 

form of commercial d istillates. About one-third of the 

peat used for coking is converted into pure coke, one­

thi rd into gas l iquor, and one-thi r d  into tar. From 

th e gas l iquor there are derived several other commer­

cial products. One of these is the valuable m ethyl 

alcohol, whi ch is assuming such important commercial 
value in our industries. Another i s  acetate o f  l ime, 

and a third sulphate of ammonia. W ith these d iffer­
ent articles selling a t  present market prices,  one pound 

of peat is raised in value to nearly five times that paid 
for i t  in the open market. 

The peat coke i s  a firm, j et-black substance that is 

as pure as charcoal.  It has a thermal value of nearly 
'/,000 calories, vary ing a l ittle accord ing to the qual ity 

of the p eat used. Its value for certain industries is 
considered much higher than coke made from any other 

process. It is  particularly h i ghly prized for smelting 

foundry i ron, copper refin ing, a n d  other m etall u rgical 

processes. For blast-furnaces i t  i s  also excellent,  b u t  

it i s  t o o  high-priced for general u s e  i n  smel ting i ron 
ores. In Germany i t  sel l s  a s  high a s  $9.50 to $11.50 
per ton, and as its supply is  still  small  the demand at 
these prices exceeds the supply. 

The coke for burning purposes i s  a smokeless fuel , 

and it possesses a l l  the merits of our b est anthracite 

and charcoal .  It can consequently b e  used i n  place of 

charcoal in all industries where a smokeless fuel i s  

absolutely necessary for success. I t  i s  employed in 

place of anthracite only i n  a comparatively limited 

field,  and it m ay never corne in as a substitute for this 

fuel to any extent. 

As a fuel for d i rect use i n  power plants, p eat has 

less actual thermal value than coal o r  even the brown 

or l ignite coal which i s  of comparatively recent geolog­

ical formation. Peat i s  of  such recent geologica l  for­
mation that it  is only s l i ghtly carbonized.  Its thermal 

val u e  d epends upon i ts composition. I n  some parts of 

th e country th e "mud peat" has a very low o rder of 

vegetable composition, a n d  its value i s  relatively small 

for fuel purposes. These m ud-peat bogs, however, fur­

nish excellent fuel material when they are properly 

cut and dried for compression. The "mud peat," when 

dried by air until "bone-dry," has a calor ific power of 

from 9,600 to 14,000 British thermal units per pound. 

This represents about 65 per cent of that of the best 

American coal.  The wet peat o f  the m u d  bogs, or those 
furnishing the best material ,  weigh s  from 100 to 1.25 
pounds per cubic foot. Th i s  weight, when dried in th e 
open air or by hot-air b lasts or in ovens, is reduced to 

50 or 55 pounds.  In this cond iti o n  the fuel is hard 

a n d  tough. I t  is  not easy to cut i t  with a knife or saw, 

but i t  can b e  cracked or s p l i t  with a h eavy impl ement 

quite easily. 
.. � eli. 

THE SORTING OF ATOMS. 
BY PROF. A.. W. BICKERTON. 

The discovery of radiu m ,  and the compound natu r e  

of an atom, h a s  so fascinated the popular m i n d ,  that 
scientific discoveries of equal importance w i th regard 

to the whole atom have been neglected. The great 

physicist whose early death was such  a l oss to sci­

ence--Clerk Maxwell-to l d  u s  that w ithout energy, by 

intelligence alone,  that i f  the atoms could b e  sorted 

into their d ifferent velocities, the whole conception of 
the fate of the cosmos would change. S uch a power 

has been found to be in action, and the demons de­
manded by Clerk Maxwell are replaced by natural 

ph ysical laws, and th i s  discovery has shown that 

Clerk Maxwel l  is  right, for the possib ility of an im­

mortal cosmos grows u p  with the knowledge of this 

power of the sorting of atoms, an d  Lord Kelvin's mag­

n ificent general ization of d issipation of energy, al­
though still  true as regards the solar system and the 

vis i b l e  universe, fails when treating of the cosmic 

whol e.  

A j ar o f  gas is a dust swarm o f  nature's ultimate 
particles.  It is  a giddy reel o f  moving molecules; 
sometimes the particles are detached atoms, as i n  th e 
case of such gases as the newly d i scovered helium, 

argon, neon, etc.  Sometimes the molecules are groups 

of atoms , as i n  the case of oxygen and carbonic acid.  

A particle of free oxygen consists o f  two similar atoms 

locked i n  a close embrace. If a piece of smouldering 

carbon be p l unged into a jar o f  oxygen, there i s  such a 
great heat produced by the attraction of the mole­

cules,  that it  bursts into a brill iant l ight. Heat is a 

violent motion of molecul es. The heat produced causes 

the oxygen pairs to strike one another so violently 
that they part company, and both o f  the two isolated 

atoms are then clasped by a carbon atom, and built 
into a group still  more firmly l ocked together than 

were ,the oxygen pair. Carbon has a great attraction 

for oxygen . W e  call the force that attracts them 
"chemical affinity." S o  tremendous i s  th e pull ,  that, 

as the atoms rush together, th e  blow they strike 

causes the particles to shiver so viol ently that the 

whole mass becomes white-hot. Heat may be a vibra· 
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Hon or shivering of the ultimate aloms, or it may be 
the free flight of the particles we have call ed mole­
cules.  The hotter a gas, the more rap i d  the dance of 
it;,;  countless particles; so the new molecular gro ups 
of carbon and oxygen that we call carbonic acid 

move with tremendous velocity,  striking each o ther 

and the sides of the jar. Had we sealed the jar when 

we p l unged the glowing carbon into oxygen, so "'!'eat 

would have b een the fo rce w i t h  which the particles 
would have struck the sides of the jar, it would prob­

ably have been blown to p ieces. The pres;,;ure that pro­

duces explosions i s  caused by a bombardmen t of the 
ultimate particl es o f  matter. 

Some gas particles are l ight and some scores of 

times as heavy, but l i ght o r  heavy, the same number 

of particles are requi red to fil l the same jar. So the 

density of a gas depends o n  the weight of its mole­

cules. Carbonic acid is  so much heavier than the 
air that the gas can be poured from o n e  jar to an­

other; while so l ight is hydrl)gen that an open vessel 
has to b e  held upside down to hold it.  If w e  half fill 
a jar with oxygen, and then fiiI the remainder w ith 

hydrogen, the hydro gen will float above the oxygen. 
Yet, such i s  the dance o f  the molecules that the hydro­

gen particles w i l l  travel downward, and the oxygerr 
upward, until  there is  a uniform mixture throughout 

the jar. If, however, the jar he a tall one, it  w i l l  be 

found that the hydrogen w ill reaeh the hottom four 
times as quickly as the oxygen reaches the top, for 

the hydrogen particles move four times as quickly as 
th e particles of oxygen. When a gas particle i s  four 

times as l i ght, it moves tw ice as fast. W h en i t  is six­

teen times as l ight, it moves four times as fast, and 

HO on. As the phys icist pu1 fl it, the speed o f  a Tlarticl e 

of gas varies i n v ersely as t.h e square root of its molec­

ular weight. 

T h e  hyd rogen particle is sixteen times as light as 
the oxygen particle. so it moves fonr times as fast. 

The atoms are exceedingly minute. A pea is made 

up of many m i l l ions; so when free t.hey can get 
through very small holes . They wander easily t h rough 

the pores of a plaster partition,  also t.hrough most 

membranes . Hence, if an India-rubber balloon he 

filled with hydrogen, the atoms soon find thei r way 
o u t .  Fill  a c o llodion b a lloon with this gas, and it 

floats; presently it becomes smaller and then sink�. 

'rhe hyd rogen has wande red away, and a sma l l e r  num­

ber of a i r  particles have wandered in to take its 

place. 

All through the atmosphere, in addit ion to being 

carried by winds,  the atoms thus wander, so that, it 

we allow time enongh , the composition of a confined 

mixture o f  gases gets to be uniform th roughout, and 

this, whether the gas he hel d  i n  its place b y  gravita­

tion,  as it is in the atm osphere, or he laid carefull y 

layer above l ayer in a closed jar. 

But nature can a l s o  sort as well as mix atoms. 

Chemical affin ity enabl es us to sort a m ixture by put 

ting something in that will tal,e one and leave the 

other constituents of a mixture. Thus air is a m ixture 

of oxygen and nitrogen. If we burn ph osphorns in it 
the oxygen i s  taken away, and the n itrogen l eft. 

But nat ure has another mode of sorting molecules, 

by making them outrun one anoth er, when all are 
traveling in one d irection.  In such a race, if  hyrl ro­

gen had a velocity of sixteen, oxygen wonld only h ave 

a speed of four, while uranium would be traveling at 

the rate of one only.  But how can the atoms be 
Rtarted on s uch a race ? By grazing impact o f  stars 

o r  dead suns. I n  the Philosophical Magazine for A u­

gust, 1.900, it is shown that such a graz ing impact will 

result i n  the parts that meet one another be ing cut 

from th e remainder of the stars, coal escing, and form­

ing a new body, r.nd this body may have so small a 

mass and be a.t so h igh a t empe rature that the velocity 

of its molecules will b e  great enough to escape the 
body entirely. 

When a l l  are fairly started on their outward jour­

n ey, the l ight atoms w i l l  be i n  advance, and the other 

cosmic elements i n  concentric shells ,  in the order of  

t h e i r  atomic weight. It  w ill b e  as th ough shot,  bul­

l ets, and cannon balls  h a d  each similar energy, the 

shot having an enormouS veloci t y  to make up for the 

mass o f  the cannon balls; and this i s  the law o f  the 

di stribution of energy amon g mol ecul es. Molecules at 

th e same temperature have the same energy. I t  will  
easily b e  seen that not merel�, can the l ight molecules 

escape from the body produced by the collis ion, bnt they 

may have a velo city sufficient, and i n  fact often would 

have vel ocity sufficient to escape the very un iverse 

itself; and having escaped it, m i ght travel across the 

interven ing space to other cosmic systems, but when 

at the pOInt most distant from either, they would travel 

more slowl y  than in any other position. The veIoci . .  
ties observed i n  Nova Persei were many thousands of 

miles a second. And it i s  easily seen th at i n  the case 

o f  indiscriminately moving particl es,  where they move 
slowest th ere they will tend to b e  more thickly spread 

than elsewhere. Hence here i s  a new aggregating 

agency the reverse of gravitation, that causes a con­
centration depending on the l i ghtness and power of 

flight of atoms, whereas gravitation tends to collect the 
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heavier part icles. So that in o l d  universes, the heavier 
molecules will predominate, but inci p i ent universes 
will b e  built u p  o f  the l ight atoms. I n  the course of 

time other agencies corne into work that modify thi s  

segregating action. T h e s e  agencies are v e r y  fully dis­

cussed i n  a book on the subject entitled "The Romance 

o f  the Heavens," 

The formation of these aggregations of l i ght mole­

eules carrif's u s  to a stage beyond the theory of dissi­

pation o f  energy, and a study of the whole subject 

:;;h ows that the cosmos as a whole i s  a cycl i c al process 

in which we ha:v e  rejuven escence of un iverses, just as 

it has long been seen that coll ision woul d give u s  re­

juvenescence of dead suns; and the cosmos as a whole 

is thus s een to be infin i t e  and i mmortal .  
Thus this fact of nature's  power of sorting mole­

cu les which goes under the name o f  "selective molecu­

lar escape," entirely alters our conception of the 

whence and where of the u niverse. 

• '8; • 
AUTOMOBILE NOTES. 

'1'he fact that out of seventy-six cars that participated 

in the St.  Louis tour at one place or another, but one 

American car failed to reach its d estination on ac­

count of a serious break down, should be distinctly 

encouraging to our manufacturers.  The only other 

machines of American make to drop out were a huge 
Peerless racer,  which ran into a rail way train, and an 

Olds mob ile touring car, which was burned i n  a garage. 

A large Mercedes touring car which met w ith many 

br eakdo wns, finally broke its crankshaft thirty miles 

before reaching St. Louis, while another car of the 

same make went through w ithout mishap. This woul d 

tf'nd to show that it is a d ifference in men and individ­

ual machines, rather than the inferiorit y  or superiority 

oj" any one type, that accounts for failure or success. 
Th e lightweight cars had a decided advantage in many 

ways, besides l ess tire trouble.  A car equipped with 

solid tires b roke a steeri ng-knuckle.  The last day's 

run was through very mu ddy roads, and it is worthy 

o f  note that most of the cars got through. 

The creating of a non-stop ( i . e., without stopping 

the motor ) record o f  3,400 miles i n  connection with the 

81. Louis tour by running from New York to that c ity 

and back again-a feat wh i ch was accompl ished by M r. 

F. A. La Roche in a Darracq touring car-was doubt­

less the hardest test o f  this character a machine has 

ever been given. When i t  i s  understood that .the car 

was run night and day for thirteen days over the worst 

of American roads w ithout its motor having a second's 
rest, one marvels at the degree of perfection the au to­

mobile motor has al ready attaine d .  Alto gether, the 

motor ran fifteen days and two hours unceasingly, 

wh ich is a much longer time than has been the case 

in any non-stop test heretofore.  

Apropos o f  touring, an attempt is  being made by 
L. L. Whitman ( who last year crossed the contin ent in 

an Oldsmobil e ) to repeat the journey w ith an air-cooled 

car. The four-cylinder Franklin i s  the mach ine he i s  

u sing. H e  reached Denver i n  s ixteen a n d  one-half 

days, o r  in t h i rteen and one-half  days better time than 

the p revious record, so in all p robability the time of 
sixty-one and a quarter days. for the complete journey, 

mad e  last year by Torn Fetch with a Packard car, will 
be beaten. 

Many motor car accidents have been attributed to 
the collapse or bursting of pneumatic tires wh ile triW" 
eling at h igh speed, cansing the car to swerve vio­
lently and come into c o ll ision with an object. Practical 
motorists ,  however, have con s i d ered this a fallacious 
contention, and for the purpose o f  i llustrating the 
error of the deduction, Mr.  S .  F. Edge carried out a 
series 01 interesting exp eriments recently at the Crys­
tal Palace, .i..0ndon. Fo r the purposes of the d emon­
stration,  a section o f  the track was covered with 
broken glass and boards were laid down w ith the 
sharp edges o f  chisels projecting, wh i l e  in addition 

a specially prepared sheet o f  iron was employed which 

was thickly set with iron spikes. Mr.  Edge used the 

lOO-horse-power car which had contested in the Gor­

don Bennet race, and d rove it  over the prepared patch 

at 50 m iles an hour. One front tire was pun ctured, 
but the car did not swerve. On repeat ing the process 

one o f  the back tires was deliated, but st ill the car 
kept perfectly stra ight. The front tire on the near 

side was then deflated, while the cover on the near 

s i de rear tire was removed over the entire circum­

ference o f  one edge, so that i t  was hold ing on by one 

edge only instead o f  two, and i n  a deflated condition 

instead of inflated. He then started o ff  with the inten­

tion o f  wrench ing off the back tire i f  possible.  The 

car was driven in a perfectly straight l ine, notwith­

standing the two flat tires for some d istance, and then 

the demonstrator swerved i t  from s ide to side when 

driving it  at about 45 miles an hour. The cover flew 

off, but even then, o n  the bare rim , the car coul d be 

steered in a perfectly straight l ine.  The result of 

t.hese experiments showed that it is not the collapse 

of tires to which accidents are due,  but to improper 

driving and insecure holding of the steering wheel, 

unprepared for any emergency, on the part of the 
driver. 



TILTING ATTACHMENT FOR VEHICLE TOPS. 
The accompanying engraving shows a novel attaeh­

ment for the foldable tops of vehieles,  whieh may be 

readily applied thereto, and which affo nl s  convenient 

and reliable m eans for instantly ra i s i n g  or lo weri ng 

th e  foldable top , and for cushioning its Ilescent when 

quickly lowered,  so a s  to p revent j a r  o r  injury to the 

prop braces, bows,  and other parts.  Just back o f  the 

seat of th e vehiele i s  a rock shaft, which carries a 

pair  of tilting arms at each en d .  These arms a r e  

f o r m e d  w ith e l a s p i n g  flanges at their  outer e n d s ,  

which are adapted to engage t h e  prop lJraees o f  t h e  

TILTING ATTACHMENT FOR VEHICLE TOPS. 

vehicle t o p .  Thn ],(1"k  s lla ft is  ope rated b y  a le ver 
secured to it n ea r  the r i gli i.-h a n d  end . This l ev (H' 

l ies almost hori :wllt a1 w hen t h e  buggy t o p  i s  raised , 

as s h o w n  in !lw Il rawing. A pai r or s p ring !Ju t'fer arms 

are secured to  till: s i ll e  r a i l s of t he veh icl e seat.  allil  

at thei r lIJlvm clIds cllgage llw rear bo w of till' vehicl e 
top. 11 w i ll be snell t hat  when the o p e rating le v e r  

is q u ic k l y  rOl�IH:d rearward,  and Uw v eh i d e  t o p  is  

thrown rap i d l y into foldable condition.  tlw rearward 

fal l i n g  movelIlPnt of the t op w i l l  be cushioned by the 

resilient buffer arms, 80 that no inj uries will  r88ult.  

It w il l  furt her be apparent that the clasped e ngage­

ment of tho tilt ing arms w i th the s i d e  members of 

the rear bow w i l l  s tiffen the bow an d  prevent nndue 

wear at the p i v o t  ('onneetions. 'rh e  buffer arms w i l l  

al so p r e v ent s i d e  rattl i n g  movement of t h e  b o w ,  and 

thus co-ad w i t h  th e til ting arms to keep the top from 

swaying sidewisE! when ill  foldell condition, whieh is  

injuriolls and q u i dd y  loosen;: the pivot j oints o f  the 

bows. The oporat ing lever is  very eonven ieIlUy posi­

tioned so thai the OCl'll ]Jan( o f  the veh icl e can o lJPrate 

the l ever whilp  seated in the vehie l e .  The device w i l l  

l :e  fou nl] very valuable in c a s e  o f an emergeney, such 

a� a runaway, when it is  Ilel�essary that the vehicle 

top be 10wercII immediat e l y  t.o p e r m i t  the easy exit 

of the occuvants o r  the 

veh icle. M r .  Daniel W. 
Leonard,  Central i a ,  Wash . ,  i s  

t h e  inventor of th is  aUach­

ment for veh i c l e  to])8.  

THE UNARMORED COMPOSITE 
GUNBOAT " DUBUQUE. "  

Scientific American 
horse·power on trial.  The hull  is constructed of steel 
fram ing and yell ow pine bottom pl anking. A l l  the 

wood that enters into her construction above the 

lower tlecl{ will  be fi reproof. Her armament will eon­

sist o f  s i x  4-inch rap i d -fin� guns, four 6-polluder rapid­

fire gun s ,  two I -pounder, and two Colts.  The distri ­
Imtioll o f  t h e  4;inch gum; is as fol l ow s : Forward o n  

t h e  upper d eck t h m o  w i l l  b e  t w o  g u n s  on center p j vot 

monnting w i th attaehetl sh i e l ll s ,  placed abreast o f  each 

oth e r ; aft, o n  tho same deek. will b e  anotber pa.ir, 

w h i l e  tho oth er two 4-ineh guns w i l l  b,' mounted for­

ward o n  th e gun d eck and will fire through casemates. 

The four 6-po u u d e rs w i l l  he mounted i n  broads i d e  on the 

same decl, amidships.  

T h e  " D ubuque" w i ll have t w o  smokestaclu; and will  

he schooner-rigged w ith it stump bowsprit,  and a 

�ignaling yard on th e foremast. [t eannoL be said that 

these boat.s have any great pretentions t.o nautical 

I leaut.y ,  th e pos i t ion of the bowsprit,  t.h e  p eculiar form 
o f  t he bow aIllI t .he t wo rath e r  attenuat.ed slllo lwstacks 

:-;er ving to make up a combillatiol1 that does n ot COI11-

lllend itself  at first glance to the nau tical oye.  How­

ever, these vessels are b u i l t  for work and not for 

looks, and no doubt they w i l l  p rove excell ent l ittl e sea 

boats w i th comfortabl e  accommodations for the officers 

and crew, and w ith ample speed and gun power for 

the police duties which they w ill be call ell upon t,o 
perform . 

A n e w  and s i m p l e  method for (esting eggs is pub · 

I ish eel in G erman papers.  [t is based u p on tlw fad 

th a t  t h e  a i r  ehamber in th e flat end of t he egg i ncreases 

w i th age. 1 f t he egg i s  p l aced in a satu rated s o l u ­

tion o r  c o m m o n  sal t it  w i l l  show an i nereasin;.; in­

e l i n a tion (0 float w i th the long a x i s  v e r t  ieal . "A seal e 

is a t t ach ed to the vessel cont a i n i n g  t h e  salt sol u t ion 

1'40 t hat the i n e l i n a ti on of th e lIoating egg toward 

the ho riwnta l I 'an b o  m easl lrer! .  In t h i s  way t h e  age 

or  tho egg can b e  detel'Inincd a l most t o  a d a y .  A fresh 
egg' l ies in a ltol'i 7.011t al positi on at th e hot  tOIll of t h e  
v esscl ; a u  egg from :1 t o  ri days o l t!  sh o w s  a n  e l e vati on 

or I ll(' flat cnd. so tim! its  long axiH forms an angl e of 

20 dugrum,.  Wit  h an e g g  8 d a y s  old t h e  angle ill­

crum.;cs to ·1 5 dcgree� ; w i t h  an egg 11 days o l d  to fiO 
degrees, and with one :3 weeks o l d  to 7 5  d egrees,  w h i l e  

an l! g g  a month o ld floats vertical l y  u p o n  the pointed 

end.  
. t .  I • 

Although he is preSident of the Iowa National Bank 

at Des Moines,  H .  S .  Bntler lin d s  time to give h i s  

attention to matters o f  invention, and i::;  the patentee 

o f  a number o f  devices o f  considerabl e merit.  Mr. 

Butler says that inventioll i t;  hh.; recreation. His 

latest work i n  this d i rection i s  a corn planter,  b y  which 

the grains are deposited w i th greate r aCI:uraey th an 

with th e lise o f  the maeh inGs now in use.  Tile grain 

has a fall o f  b u t. a few inches, so that i t  call b e  plac 8<l 

exae t l y  where it is desired ; whereas, with most of 

the planters in u s e  at p resent, the fall is much greater, 

and the grain is  more l ikely to drop to one side o r  

t h e  other. M r .  Butler is also t h e  inventor of a post­

h o l e  anger. 
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PENDULUM POWER. 
An ingeniolls method of u t i l i : d n g  th" roll  of a veb' 

sel at sea or the swaying motion o f  a vehiele o n  land 

for ]lower p urposes i s  shown in the aceompanying il ­

lustration.  The ap paratus used consist.s o f  a penfiu­

hu n so arranged as to operate a pist on w h e n  o s c i llated 

by th e motion or tll P  vehiel o  o r  vessel  on which it is  

stationed.  By tll i s  means an a i r  ]lUllljl o r  l i k e  motor 

may be aetuate d .  T h e  pendulum s w i ngs w i t h i n  a 

APPARATUS FOR UTILIZING THE ROLL OF A SHIP. 

r lome-shapel] easing which c a r r i es a c y l  i ll ll e r  at its 

l l p jler elll!. I n  the ! Jott om 0 [' Ilw I ,yi i n tl er a spider is 

secured in whi ch Ul e peml u l mll has l m l l -and -soel, e t  

1 J l'ari n g. T i t  is p e r m i t s  th e pcntl l l lmll t o  swing i n  a n y  

d esi red ti i re d i oll . a11l1 in order to use i t s m o ti on f o r  

act ua t.i ng th e p i s t o n  i n  t h e  cyl illl i e r  t h e  pendu l um 

is pro v i d e d  w ith all (lx t .ensioll arm connected at its 

upper end by a ball heari u g  with a plate w h i eh .  in 

turn, has ball -bearing conneetioll with the inller face 

of tilt' p iston. When the pen d 1 1 l mll swings from its 

n o r m al v ertical posi t i o n ,  as sh own by dotter! lines in 

the m ustratioll ,  t.h e p i s t o n  is  (,aused to move down­

ward either llY i ts own weigh t or w it h  t h e  assistance 

o f  several coil  springs, ancl thereby ((raws the a i r  

i n t o  the npper ent! o f  til e  cyl i IH1er thro11gh a p a ir o f  

v a l v e d  inl ets. vV h e n  t h e  pend ul um sw ings bac k to a 

central position, th e p i s ton is pushed lljl wartl, forcing 

t h e  air out through the eentral valved outlet into a 

su itabl e reservo i r  or the l ike.  from which the com­

pressed air may b c,  u t i lized for Il riving other machin­

ery. I n  order to prevent th e pendulum from swi ng­

ing around i n  the easing, a number o f  projections are 

a r ranged in a circl e on the i nner face of th e easing, 

in alinement w i th the l)a l l  of the pendul u m .  The pro­

j ections are p referabl y pyrami d a l  in shape, so as to 

insure a proper rebounding 

o f  the pew]ulum bal l when it  

stril,es i h em. M r .  Andrew T .  

P rath e r ,  of 4 5 2  lf 5 t h  Street, 

Douglas, Arbona Terr itory , 

has recen tly secured a patent 

on this apparatns. 

• • •  

U a d i tJ lII a n d  t h e  
D i u Jn o n d .  

On J ul y  1 ,  UJ 0 2 ,  Congress 

authori�e<l t h i' building of 
t w o  a r m o r e d  com]Josi t e  gun­

boats , whkh w o n l d  h e  of 
about t hn samp Hi�c and gen­

eral t.Ylle as t h e  "ix s i m il a r  

vessel s  o f  t h e  " A nnapolis" 

class a u thori �prl i n  1 S !l [) ,  an t! 

comple tell abo u t  th e ti TIl e o f  

the Spanisll war.  T h e  (Con­

tract for th n eonstru e t  ion o r  

tllese two vessel s was Hignell 

May and J u l y .  1 !JO:l ,  and the 

vessel h erewi th i ll ustratoll ,  

the " D ubuque, "  wa" rceentiy 

launched from thn y a r d  o f' 

the eontraetors, tlw Gas lil n­

gine and Power COlllpany ,  

M or r i s  Ue ight s ,  N .  Y. 'rhe 

" Dubuque" is 1 7 4  foet l ong, 

3 5  feet broad. and on her 

mean d raft o f  12 feet 3 
inches she has a displ acement 

of 1 , 0 8 5  tons. She will b e  

d r i v e n  by twin-scre w vertical 

tripl e-ex]Jan sion engines at 

an esti mated :>peed of 1 2  
jmols a n  h o u !' .  H e r  h o i  l eI'S 
w i l l  be of the Babcocl, & Wil­
c o x  type, and the engines a r e  

designed to indicate 1 ,000 

L e ngth, 174 feet. Beanl, 3 5  feet. Dral l ,  12 feel, 3 incites. Di"l)l acenl e n t .  1.085 tons. Sl.eed, 12 knots. 

In the course of some ex­

p (J r i mrmts I�oncern i n g  the ef· 

feet of the emanations from 

rad ium upon d iamonds, S i r  

W i l l iam Crookes made a 

curious tl iseovery. When a 

d iamond was placed in the 

path or the radiations i t  was 

converted from the earbon 

erystal i nto the common form 

o f  graph ite,  w h i l e  i n  a d d ition 

its col o r  was q n ite change d .  

A s  a r e s u l t  of  t h i s  strange 

metamorpho s i s  S i r  W illiam 

C rookes s uggests that the 

radi um rays may prove of 

great comnwrcial value to the 

j eweler since by this means 

d iamonds w h ich are of an in­

d i fferent and defective color 

may b e  appreciab l y  increased 

in their eommereial val ue by 
treatment under the radium 

rays. He al so observed that 

prol onged action o f  th e 

rad i u m  also increased the 

intensity of the pale-col ored 

gems. 

A rmament : Six {·inch guns ; four 6-pounders ; two l-pounders ; two Colt's antomatic. 

UNARMORED COMPOSITE GUNBOAT " DUBUQUE," RECENTLY LAUNCRED AT MORRIS BlIGHTS, NEW YORK, 
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THE BUCKEYE TRACTION DITCHER. 
BY ��H.ANK C.  l'EIUi.INS.  

One of the most unique l abor-saving devices recent l y  

brought o u t  i s  t h e  Bucl,eye tract i o n  d i tcher,  (iesigne(l 

to cut trenches and d itches.  B y  means o f  th i s  ma­

ch i ne tile trenehes are (l ug e n t i re l y withollt the nse 

o f  hand l aoor,  and thil:{ i s  of  great importanee, m; 
t h e  time or year when this work mllst he d o ne i s  

frequently w h en i t  i s  p racti cal l y i m possihl e to fi n d  an 
adequate n ll m iJ e r  a t' men avai l ab l e .  

I n  o r d e r  to ( 10  t.h i s c l a s s  o t' w o r k  s llccessfll l l y  a 

machine mllst be ahl e n o t o n l y to Cllt trench es w h i l e  

t h e  earth i s  m o i s t  a n d  so ft , Imt i t  mllst w o r k  equally 

w e l l when the earth i s  h ar d and d r y .  The Buckeye 

traction d i tchel' was des igned by James B .  H i l l ,  a 

mechan i c a l  gen i u s  or Ohio,  and it is sa i d  to oe cap­

able of s uccessfll 1 1 y  worldng in swamp lands ; at the 

same time it is able to w ithstand the severe strains 

encountered i n  hard llano 

The rigid frame of a 54-i n ch mach i n e  carr ies the 

boiler, engine , and all  o f  t h e  n ecessary detail s  which 

are required to furnish as well  a s  transmit power to 

th e excavating wheel , which is h u n g  i n rlependently 

of  the main frame, and works i n  a frame o f  i t s  own 

which is sLlPlJorted by the wheel i t s e l f  and also by 
a leveling shoe which s l i d e s  al ong in the bottom 

of the tren ch,  thorough l y  l e v e l i n g  the l i ttle ir ·quali­

ties wh ich are occas ioned b y  the v i b ra t i o n  of the 

machine and pebhlpf; tRken UlJ [rom the bottom, The 

A Trench Dug by the Machine. 

5 4·inch w h e e l  cuts a t rench 5 4  inell es w ill e and the 

l4 lj� · i nch mach i n e  cutl:{ a t rench 14 y� inches wide, the 

latter w i d th being used 1'01' l l · ineh t i l e . 

The b o i l e r  on this mach i n e  is construded of flange 

steel o f  a tens i l e strength o f  6 0 , 0 0 0  pounds [le i' square 

i n c h  and is eqn ip ped with m u d  and fi r e  door r ings. 

The engine i s  of the center·cranl( horiwntal  type.  using 

th e locomoti ve style o f  erossh ead , and l inl, reverse 

d u p l ex engines are used on the l a rg-e machines,  w h i l e 

a singl e  engine is used on d itchers eu tting trenches 

14 y� i n e h es w i d e .  The engines are eoupl ed to a steel 

erank-shaft th e th rows o f  which are ::;et on t h e  q ual" 

ter-I h a t  i s .  90 degrees from eaeh other-the :mme 

as on a l ocomot i v e .  T h e  bedpl ates of the engines a r e  

riveted t o  a steel  base plate a n d  th i s  i s  bolted to the 

main frame o r  th e mach ine.  The engines are eoupled 

u p w i th one feed p i lle i n  the l arger s i �es ,  a s in gl e 

governol' b e i n g  em p l o y e d ,  a n d  o ath exhanst pipes are 

a l s o  conneel e d  into one.  

T h e  " b u s i n e s s  end" of this mach i n e ,  the same as the 

bee,  i s  at the rear.  The exca'!'lting wheel i s  con· 

structed o f  mall eabl e iron and steel and the wheel 

proper con sists o[ two circular rims h e l d  together at 

a proper d i stance from each other by the steel b ucket­

backs,  which are riveted i n  place . In front of the 

bacl(s and over them are the ste.el h oods or bucket­

tops wh ieh hold the earth cut l oose by the cutters . 

T h e  center cutters are pl aced in front of the hoods 

or buei,et � tops and the cutting edge o f  the center cut-
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tel'S is a h alf-ci rcle in shape. A l ittle ahead of the 

crnter cutters are placed the side cutt ers, two to each 

center cutter , one on each s i d e  of it. The cutters 

are a l l  forged by tr ip hammers and are shaped over 

forming blocks wh ich make them "flaring," giving them 

the proper angl e for free cll tting, giving them free 

cl earance,  so th at tl1Pir e u t t i np; erl ,e;rR al one eome i n  eon­

tact w i th t:l\(� eart h .  
T h e  c u tt e rs are h e l (l t. o  til l, exeavati n g  w\t ('c l  hy 

l l o l t s ,  two in (';wh s i rl e  (',n11er and fo n r  in cadI c('n t er 

c n tt er .  T h ese hol t s  arc amply strong to hold th e 

cutters to their worl, in t h e  hardest earth. But they 

are just l ight enou gh so that they will  shear off in 

case th e wheel stril,es (]ll i cldy some sol i d  ohstrn ction 

w hich wou ld breah the machine. They are the safety 
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tHe earth "sUcl,s" to the s i d es of the bncJ( ets, in the 
s m a l l  mach ines,  so that it is necessary to provi d e  a 

means of mech a n ical ly getting riel of the earth at the 
p roper ti me . 

Two c l eaners hav e br,f\n prov i d ed w h i (,h work a llto­

mat i ca l l y ,  on e npper and on e l o wer.  

The, u pper (� I eaner i s  lwlrl i n  p l a(�(] hy i n v e rted V­
sh aped steel forgin gs wll ich are r, l ampec\ at one enrl 

O J'  l eg, and h o l t e(l at tlw oth er mHI or  I cg' to the frame 

0 1' t h e  ex (',avaJi n g  wh ee l . 'l' l l i s (, l ean er i s  eonstructed 

w i th th ree arc·shape(l a Jl(1 (l i am o n d ·po i ntecl spades , 

w h i c h  are bolte d  to the cleaner h ea d  an(l are of such 

sh alle a n d  are spaced so that onc is al ways in pos ition 

for th e oncom i n g  bncl,et, wh i c h ,  as soon as the cl ean er 
is rcache !l , hy its own act ion, forces the svaLle into ana 

�ear View ot the Ditcher. 

View Showing the Buckets of the Machine. 
THE BUCKEYE TRACTION DITCHER. 

valves of the machine , the same as WOOd en pins are 

safety devices o n  a grain drill.  

The excavating wheel is driven d i redl y above t h e  

[Joint where the actual cutting i s  being done, a n d  there 

is sai d to be no power l ost in friction a fter it reaehes 

the wheel. This i s  shown by the guide roll er::; that keep 

the wheel in position w h i ch a r e  actuall y  l oose when the 

wheel is cutting. The power, i t  i s  eiaimed,  i s  ent i r e l y  

expended in cutting and lifting the earth, and the 
side of the wheel opposite in going down counterbal­
ances the part clming up. The driving of the excavat­

ing wheels is accomplish ed by mealls of two heavy 

sprocket wheels whose teeth engage with segments 

riveted to the rims of the wheel. 

In places where the earth i s  inclined to be sticky, 
when just at the right ( or rather wrong) conSistency, 

d o w n  toward the opening of the bucket , thereby posi­

tively di scharging th e  material  upon the elevator or 
" (l i rt·earr ier "  apron. Th i s  action brings another spade 

i ll position fo r  entering allll cleaning the next on­

com i n g  Imc]( et.  

This cl eaner i s  eontrol l e d  b y  friction c o l l ars,  one 

o f  which i::; secured rigidly to the cl eaner shaft and 

th e other i s  a sl i d i n g  connectio n  and is  held to the 

cl eaner by a d iaphragm-shaped spring.  

The lower cl eaner works quite differently and is 

constructed with but one cutting edge, and is forged 

from a bar of steel , arc-shaped to give it strength, and 

with two legs whose outer ends are hinged to the 

under and rear part of the excavating frame and just 

forward of the inside edge of the excavating wheel. 

The driving ,mechanism consists of !!<... train of gears, 



cut from the solid metal, which are held to their work 

and i n  position by malleable side-bars. These gears 

vary in width o f  face and also ratio of speed w ith the 

different size machines. The l arger the machine, the 

wider is the face of these gears, and also the greater 

i s  the difference in ratio, as on a large machine 

there is m uch more earth to he moved, and also th is 

earth must b e  carried further.  The train of gearing 

spoken of, drives the cross-shaft, which carries the 

large h evel gear, which meshes into and drives the 

hevel pinion o n  the rear end of the elevato r.  I ncor­

porated with the bevel gearing and forming a part of 

it i s  a friction disk. This frictional drive is necessary, 
because of the fact that when working in stony soil 

small s tones sometimes become lodged in the sprocket 

chains of the elevator. Again, a large stone some­

times becomes wedged h etween the bucket hacks of 
the descending part of the wheel and the outer edge 

of the elevator apron. I n  those cases the friction disk 

will slip and thus prevent the h reakage of any part of 
the machine. 

The operator stands o r  sits on h i s  platform and 

by sighting over the guide toward the grade sta.kes he 

lreeps the bottom o f  the excavating wheel on a true 

grade. As soon as the machine has traveled a few 

feet the rear shoe i s  then placed in position and clamp­
e d  in place, after which the cables are taken off .  The 
wheel is now carried a t  its rear hy the rear leveling 

shoe aoo at the front by the chain� or cahles, as the 

case may he, which a r e  controlled hy th e operator hy 

means of the grl)"de wheel.  
This most interesting labor-saving device cuts to a 

perfect gra d e  and it does it with a single cut at any 

d epth up to its capacity from 4 1f:J feet deep to 1 2  feet 

deep. I t  is said to operate rapidly,  cutting at the rate 
of 3 lineal feet per minute at a depth o f  three feet in 

ordinary earth and greater or less depths at propor­

tionate speeds.  
• · 8  . •  

THE COMPLETION OF THE NEW YORK SUBWAY. 
Four years after the Signing of the $ 3 5 , 0 0 0 , 0 0 0  con­

tract for the constniction of the New York Rapid Tran­
sit Suhway, and app.roximately on the day set for com­
pletion, this great worl, will he thrown open for the 
use o f  the puhlic.  The event w i l l  b e  marked by con­
siderable c iv i c  festiv ity, and rightly so,  for the Subway 
will not merely bring instant relief to the m i l l ions 
who for the past few years have s uffered intolerable 
crowding under the present inadequate means of 
transportation, but it i s  i n  itse l f, j udged in comparison 
with other great engineering works o f  a like character, 
positively without a rival. Paris, Berlin,  and B uda­

pest have their subways ; but i n  total l ength and 

carrying capacity they do not compare with our new 
system of rapid transit. Nowhere can there be found 
such a stretch of magnificent four-track road as ex­

tends from City Hall Park to One Hundred and 1!'ourth 

Street, a distance of 6 . 7  miles,  to say nothing of the 1 8  

m iles of three-track and two-track r o a d  that go to  
complete t h e  system. 

The section of the S ubway that will  shortly b e  

opened represents the fi r s t  contract, w h i c h  was l e t  

four years a g o  f o r  th e s u m  o f  $ 3 5 , 0 0 0 , 0 0 0 .  The amount 

: namel! was merely for the constructi o n  of the roa l! .  

As a matter o f  fact, the equ,ipment, which i n c l u d e s  the 

cars, the electric signaling appara tus,  and the great 

power staUon at l�ifty-n int.h Street with its various sub­

stations, scattered along the route oI the road, cost 

$ 1 2 , 0 0 0 , 0 0 0  more, making a total expenditure of $ 4 7 ,-
000,000 that was necessary before the road could be 

thrown open to the public_  '1'he total l ength of the line 

is  2 4 _ 7  miles.  Of this 19  mil es is underground, and 5.7 

miles is el evated structure. Of th e whole subway 6.7 
miles i s  four-track, 7' , .1 m i l e s  is three-track, and 1 0 . 6  

m i l e s  is two-track. T h e r e  is a total o f  5 m i l e s  of 
s w itches and s i dings, and the total track m il eage, that 

is to say, th e total l ength of compl ete track with its 

two rails and ties, i s  70 m i l es.  

The power-house for the operation of the line is 
located at Fif ty-ninth Street and North R iver;  It  is 
a huge build ing, the greatf)st of its kind in the world. 
It m easures 2 0 0  feet i n  width by 690 feet in length. 

C entrall y  through its entire length i t  is divided by a 
wall wh ich separates the engine-room from the boiler­

room and coal bins. This coal bin, which is located 

immed iately below the roof and above the boil er-room, 
has the enormous capacity of 2 5 , 0 0 0  tons o f  coal . The 
coal is fed by chutes directly down to the hoppers o f  

th e  mechanical stokers, f r o m  which it i s  automatical l y  

fed to the furnaces. '1'he ashes are d u m p ed into  the 
basement, from which they are carried d irectly to 

barges at the dock o n  the river front.  Coal is hrought 

i n  barges to the saine dock, where i t  i s  unloaded by 
el evators and carried up by automatic conveyors to be 

dumped into the coal b i n s .  Six lofty smokestacks are 

required for the boil er-room, and a novel f eature i s  

that the b r i c k  portion o f  these stacks term inates near 
the roof. The sub-structure of the stacks consists of  

massive steel  towers o f  sufficient strength t o  carry the 

weight of the exterior brick stacks. 
The character o f  the motive power a n d  generators i n  

the engine-room i s  s imi lar t o  that a t  the Seventy-
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sixth Street power-hQuse of the Manhattan Elevated 

Ra ilways, the two systems, indeed, being connected up 
so that power may be drawn from each power-house 

for either the S uhway or the elevated railways . The 

generators are driven by Allis-Chalmers compound en­
gines of 8 , 0 0 0  rated horse-power. with a maximum 

capacity under 5 0  per cent overload of 1 2 , 0 0 0  horse­

power_ These engines are very similar to those at the 

S eventy-sixth Street power station, but are s l ightly 

more powerful and emhody certain improved details. 

In this power station will  be installed a separate set of 
generators for l ighting the S ubway which will  b e  

driven h y  di rect-connected Westinghouse-Parsons tur­
bines. The ultimate capacity of tb is . huge station, 

when everything has been installed, will be 1 3 2 , 0 0 0  

horse-power, tbus making it t h e  largeflt in t h e  world. 

From the stat ion, the current will be distributed to 

s ub·stations, located in convenient positions adjacent 

to the Subway, where it will be stepped down and 

transformed for u s e  at the motors. There will be two 

classes of s e rvice, the express and the local,  the former 
utilizing the two inside tracks o f  the four-track road 
and the center track of the three-track road, the other 

utilizing the two outside tracks. The express trains 

will h e  made up of eight cars, five of these heing motor 

ears and three trail ers.  Th e motor cars carry 2 0 0-

horse-pow e r  motors, one for each truck, making a total 

horse-power of 400 for the car, o r  2 , 0 0 0  for th e train.  
When we hear in mind that the crack express engines 

of our steam railroads have only about 1 , 5 0 0  horse­

power at command, to haul trains that weigh twice 

and three times as much as these express trains in the 

S ubway, it will be unders tood what a splendid reserve 

o f  power the Subway motorman will have at command .  

T h e  expresses w ill  start f r o m  City Hall a n d  make stops 

on the fou r-track system at Fourteenth, Forty-second, 

Seventy-second and Nin ety-sixth Streets . From there 
on,  stops will b e  made as determined by schedule, the 

expresses using the center track of tbe three-track por­

tion o f  the road, and it i s  probab l e  that One Hundred 
and Tenth o r  One Hundred and Twenty-fifth Street 

w i l l  he the next alternate stopping p l aces for express 

trains after Ninety-sixth S t reet. 
The third t rack system extends from One Hundred 

and Fourth to One Hundred and Forty-fifth Streets, 

where the road passes b eneath Washin gton He ights 

i n  a two-track tunnel . Emerging near Dyckman 

Street station i t  continues as a three-track elev ated 

Eystem to tbe end of the l ine.  These express trains 

are to b e  run at a speed, between stations, of  4 5  to 5 0  

m i l e s  a n  hour. They will  b e  scheduled t o  r u n  under 

two-minute headway w ith 4 5  seconds stop at the sta­

tions above named, the average speed, including stops, 

being 30 miles an hour. The average speed o f  the 

local trains, which will r un under on e-minute headway, 
will b e  1 6  miles. per hour, including stops. These re­
spective speeds will give a running time of 15 minutes 

for oxpresses and 30 minutes for locals, from the City 

Hall to the Harlem River. 

It  is  evident that with a train service so frequent 

and fast, particular care w ill  be necessary to guard 

against collisions and other accidents. We present, 

on page 181, some i l l u strations show i n g  th e met.hod 
of block signals and automatic train-stopping devices 

that have heen install e d .  T he block s i gnal system is 

that known as the pneumatic-el ectric, whose princip l e s  

of o p eration h ave b e e n  frequ ently described in th is  
j o u rnal. The s witches and signal s are operat.ed by 
compressed air ,  th e valves o f  the operating cylindenl 

being themselves operated by e l ectric magnets tha t  are 
controlled from t.he signal stati on . T h e  blocks between 
sta tions a n d  their respective s i gnals,  whieh latter are 

of tho type silOwn in o n r  i llustration , are so i.nter­

(onnected and inter-locked that no two trains can pos­

s i b l y  be in the same bloclr at the same time. The sig­

nals are worked automaticall y  by means of contac ts 

that are operated by the passage o f  the train,  each 

train setting its own protecting signals b ehind i t  as it 
passes into a given block. T h u s  far the description 

will apply to the automatic bl ock-signal system as 

used on man y of o u r  steam roads ; but in the Subway 

an additional precaution has been taken which shoul d 

absolutely p reclude the possibility of real' collis ions. 

Opposite the signal, on the right-hand side of the track, 
i s  placed a t rip wh ich i fl t.hrown u p  when the signal is  
against the t r a i n ,  and lies d o w n  in the h o r i zontal posi­

tion when the s i gnal i s  in the "go-ahead" position . 
This trip is so arranged that if a train overruns the 

si gnal when i t  i s  at "danger," i t  w i l l  open the train 
p i p e ,  sett i n g  the brakes and at t.he same time automat­

ically cutting off the power. 

Several o f  our photographs give an excellent i mpres­

sion o f  t he first-class nature o f  the work. The ties, the 

rails, and the ballast are of the highest type, the r a i l s  

w ei gh i n g  1 0 0  p o u n d s  to t h e  yard and tie-plates heing 

interposed bet.ween the rail  base and every tie.  The 

third-rail  system is used,  and w e  i l l ustrate the method 

of protecting passengers and employes from contact 
w ith the th i r d  rai l .  T h i s  consi sts of a board which is 
fi rmly supported by m eanR o f  brackets at a Rufficient 
heigh t  above the rail to allow the contact Rhoe to enter 

bet.ween t. he covering board and the third rai l ,  and 
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travel in that position without striking the board. 

U ltimately it is the i ntention to vlace a vertical cover­

ing hoard at the back of the rail,  thus completely in­

closing it except on the side next the motors, Another 

of our illustrations shows a cut-off switch operated by 
hand which can be pulled down by the trainman, for 

the purpose of cutting out a section of the line upon 

which a temporary breakdown may have occurred_ 

The Subway stations and the sections o f  the track that 

they serve have b een so arranged that it will  be possi­

b l e  to cut out the section of single track upon which a 

breakdown occurs, wit.hout interfering with the cur­

rent in the other three tracks. This is an improvement 

over the Elevated system in which it  is necessary to cut 

out all four tracks for purposes of repair.  The cir­
cuits are so arranged that only a l i m ited stretch of 
t rack is rendered d e a d  by the opening o f  t h e s e  switches, 

and there i s  no question that the period of interrup­

tion due to short c i rcuits, etc. ,  w i l l  be greatly dimin­
ished by this arrangement. 

Anot.her o f  our il l ustrations shows the type o f  ticket 

booth which is used throughout the system: I t  is o f  a 
simple construction that harmonizes fairly well  with 

the general decorative features o f  t .he stations. An in­

teresting feature from the engineering point of view, 

that we il lustrate, is  the point just beyond One Hun­

dred and Fourth Street, where the two tracks that run 

to the Bronx diverge from the main line. The turn­

out is accomplished by gradually depressing the two 

inside tracks ulltil they are at a sufficiently low level 

to pass beneath the easterly track o f  the westerly 

branch of the Suhway_ The two tracks are carried in 
a tunnel underneath the northwesterly corner of Cen­

tral Park and continue in an underground tunnel and 

on an el evated structure to Harlem River and the 

Bronx. This division of the line is far from complete­

the delay being due to the difficulty encountered in tun­

neling ben eath the Harlem River. The connection be­

tween the north and south sections o f  the tunnel has 

recently been completed, and it  shoul d  not be many 
months before trains can be run from the One Hun­

dred an d 11'0 urth Street junction to the northerly ter­

minus of the l ine at B ronx Park. 

.. . . . . 
Life H i story of Rad.iu m. 

T h e  view that uranium is the parent substance of 
radium was advanced by Rutherford and Soddy on 

the ground that it is one of the few elements h aving a 

higher atomic weight, that it is the main constituent 
of rad i u m  ores, and that the proportion o f  rad i u m  in 

good p itchblende corresponds roughly w ith the ratio 
o f  activity 6f radium and uranium. An examination 

o f  a number o f  specimens of uranium salts purchased 

from seventeen to twenty-five years ago showed that 

these all contained a larger proportion o f  radium than 

the more modern specimens. This result is in accord­

ance with the theory enunciated by Rutherford and 

Soddy, but may easily b e  due to modified methods of 

preparation. F. Soddy ( Nature, 70,  p. 30,  May 12, 
1 9 0 4 ) , states that a kilogramme o f  uranium n itrate was 

p u r i fied until  the proportion o f  radium present was 

less than 1 0-" gramme as tested by the maximum 

amount o f  accumulated emanation. At the end of 

twelve months the amount o f  accumulated .radium was 
c e rtainl y less than 1 0-" gramme instead o f  the 5 X 1 0-' 

gramme calculated from the ra.tio of the radio-activi­

ties of  radium and uranium. The quantity of radium 

produced was therefore less than on e  ten-thousandth 

part of the theoretical quantity, and this result practi­

cally settles ,  in a n egative sense, the question of the 

production of radium d irectly from uranium. I t  is ,  

o f  cou rse, possib l e  that intermediate suhstances might 

exist,  and that radium would only b e  produced at a 

l ater stage, but there is no experimental evidence i n  

support o f  t h i s  view. 
• f e '  .. 

'('h i) Current Supplement. 
The cu rrent SUPPLIBMEN T, No. 1 4 9 7 ,  opens with an 

excel l ent article by Day Allen W illey on "Mechanical 

Cooperage . "  The article is accompanied by photo­

graphs taken in the largest brewery in . the United 

States.  An excell ent d iscussion of superheated steam 
for locomotives in Germany tells what has been done 

across th e water in a neglected branch of engineering. 
The English correspondent. o f  the ScmNTIFIC AlIIERl­

CAN writes instructively of irrigation development in 

Egypt. An ingenious spiral screw arrangement for 

levers i s  described and pictured. The prime minister 
of E ngl and, the Right Hon. A. J .  Balfour, recently 

delivered a thoughtful, address before the B ritish As­

sociation for the Advancement o f  Science, which he 
e n titles "Reflections Suggested by tb e New Theory 

of Matter . "  The attitude assumed by Mr. Balfour is 

one of interrogation rather than of conviction. The 
St.  Louis correspondent o f  the SCIENTIFIC AMERICAN 
has three articl(�s in the SUPPLEMENT. The first tell s  

o f  the exhibit o f  New York Stat e ;  the second o f  royal 
sl eeping cars in 1 8 4 2 and 1 9 0 4  ( this article being illus­

trated with a picture of the tirst sleeping car ever 

u s ed,  that o f  Queen Adelaide ) : and a model of the 
1 0 , 0 00-h orse-power altQruittlng current generator. 
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The B l a c k.  Race. 
To the Editor of the SCIENTIFIC AlVlERlCAN : 

In answer to the question suggested by Prof. Dexter 

in your paper of August 2 0, 1 9 0 4 ,  I v enture an idea. It 

has been adm itted by s cientists generally that in th e 
sun' s rays are present certain radiations of the nature 

of X-rays, which are chemically active. These rays 

affect the human organism injuriously ; e .  g., in sun­

stroke the brain i s  permanently injured,  which usually 

resnlts in soften ing of the brain or immediate death. 

History presents a remarkab l e  instance, which has 

often been commented upon, of the Roman soldiers 

enduring long marches under tropical sun, w ith very 

few cases o f  sunstroke,  notwithstanding th e large 

armies marching. This i s  attr ibuted to the protection 

afforded by the polished metal helmets worn, the metal 

apparently resisting the injurious radiations in the 

sun's rays. Now, regarding the black races of the 

tropics, may not nature have provided the dark p ig­

ment in the skin and hair for th e p urpose of affording 

protection to the human organs from the dangerous 

chemical radiations o f  the sun ? The heat produced 

by thA sun's rays is  therefore the less dangerous agent. 

For this reason 111e increased h eat absorlltion of the 

black skin, as compared with white. is of l ittl e con­
sequence. It i s  well known that men have remained in 

rooms with the temperature of the air equal to that of 
steam ( 2 1 2  deg. F. ) without injury.  

TnoMA;'; W .  COOl'EH. 
Detroit, Mich.,  August 2 1 ,  1 9 0 4 .  

• • • •  
'rite 'Vork. o f  a Tornado. 

To the Editor of the SCIE:XTlFlC A:lmlucAN : 
In your issue of July 3 0  is p ub l i sh ed an interesting 

description of the damage .wrought by the recent tor­
nado ( or as you term i t  "cyclone" ) at St .  Charles, 

Minn., in which the writer introduces some attempts 
at explanation of the d ifferent effects wrought upon 

the damaged b u i l dings, which to his mind seem to be 

due entirely to a h igh wind.  

Now it must b e  evident on very s l ight consideration 

that no wind, however h i gh ,  could have produced 

some o f  these effects,  as,  for example, that shown in 

the upper left-hand corner o f  your i l l  ustration, i l l  u­

strating the damaged dentist's office, which had the 

front wall and a part o f  the side wall of the second 

story blown out, w h i l e  the house was otherwise appar­

ently uninjured. 

Without attempting here an explanation of the tor­
nado's origin, I bel ieve its n�ture i s  perfeetly well  

understood , consisting of a free circular vortex of air  

about a moving vertical axis,  the air  rushing toward 

the axis from all  d i rections, and assuming necessarily 

and ineVitably a vortical motion.  As i s  well  known, 

the radial o r  centri fugal force exerted at different dis­

tances from the axis becomes continually greater ( the 

l Inear velocity of the w i n d  remaining th e same ) , hy 

the formula for centrifugal force F = mv" + '1"; or i n  

other wOl'ds,  the barometric gradient becomes con­

tinually greater as the center i s  approached, and this 

i s  another way of saying that the pressure of the a i r  

d i m inishes w ith increasing rap i d ity as the a x i s  i s  

approached, until at t h e  a x i s  it beeomes theoretically 

zero, the velOcity becoming infinite at the l imit .  Now 

as the axis moves rapidly over the earth's  surface, it  

follows that at any point lying at o r  near the path of 

the axis the barometer experiences a V,H'y s u el d en and 
extreme drop , which causes a corresponding expansion 

of the air  at this point.  If then, any ai r is confined, 
as,  for instance, b y  the walls of a h u i l d ing, the effect 

produced i s  identical i n  its nature w i th that of an ex­

pl osion.  Suppose, for instance,  the sudden drop in 

pressure i s  1 0  inches of mercury or fiv e pounds per 
square inch , which i s  noth i n g  extraord inary. This 

would produce a sudden excess of lateral pressure o n  

t h e  interior of a w a l l  1 0  feet square o f  7 2 , 0 0 0  pounds, 

or 3 6  ton s-enough to d emol ish any ordi nary struc· 

ture. I t  is not,  therefore. surp r i s i n g  that th i s  con­

dition of affairs sho u l d  have the effect of b rpal{ing 

w i ndows and raising roofs, as gas explosions are 

known to do.  
lt  fol l ows that the proper way to avo i d  effects o f. 

this sort, where a tornado is anticipate d ,  is to oven 
the doors and windows of the b u i l d ing.  Doubt l e s s  i n  
t h e  c a s e  of the tornado a b o v e  alluded to,  th e s h o p  d o o r  
on the fi r s t  fl o o r  was open,  w h i c h  permitted th e con­
fined a i r  to escape w ithout damage, w h i l e the windows 
in the upper story were shut. I n  like manner i t  may 
be observed that in the case o f  the schoolhouse all  
th e  w i ndow panes were broken in the main b u i l d i n rr  
wh ere t h e  roof stuck on ; b u t  i n  th e win g,  where th� 
roof was I i fterl off. only a few of t h e  panes were 
broken. But the case of t b e  furniture wareb om;e,  in 
which 5 0 0  chairs were scattered i n  all  rl  i recti ons.  seems 
to b e  the best ill ustration of the expl o s i v e  effeets pro­
duced by confined ai r under sneh c i rcnm stanr,es,  

I n c i d ental l y  th(' misllse o f  the worrl "cyclone" to 

mean tornado should not pass without com ment. I t  is 

regrettabl e  that this word SUQuld be so abused i n  com-
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mon parlance to m ean something for whieh we a l ready 
h a v e  a perfectly good word, and wh ich i s  altogether 

d ifferent from its proper signification.  I t  shoul d  lJe 

scarcely necessary to say that a cyclone i s  not a 

tornado, but is one of those widely d istributed circular 
storms which are constantl y sweeping over the earth' s  

surface in temperate �ones, known b y  t h e  weather 

bureau as " l o w s . "  GEOl{U1� W. COLLE;';.  
Milwaukee, W i s "  A ugust 2 0, 1 9 0 4 ,  

THE NEW CUNARD TURBINE STEAMERS. 
BY THE ST. LOUli::5 COlumi:U'ONDEN'1' OJ;' 'l'H� SClHN'rrFIC AMEHICAN. 
Among the nautical exhilJits i n  t he 'rransportation 

Buil ding the most complete i s  that of the Cunard 

Steamship Company, whi c h  consists mainly of a set 

o f  handsome models i llustrating the progress of th8 

shipbuilding art, as shown by the various transatlant i c  

steamships which h a v e  b e e n  t u r n e d  out d u r i n g  th e 

e ixty-five years of tho company ' s  operations. The group 

o f  models i s  flanked by a large d iagram which shows 

the progressive development in size, horse-power, and 

speed o f  the ships during the period under considera­

t i o n .  The smallest model is that of the h istoric " B ri­

tannia," the p ioneer vessel of the company. This l ittle 

craft, which was launched i n  1 8 4 0 .  was 2 0 0  feet in 

length ( wh i c h  b y  the way i s  only about 5 0  feet longer 

than the racing yacht "Rel iance" ) , 34 feet 4 inches in 

!Jearn, 2 4  feet 4 inches i n  molded depth, and she had 

a gross tonnage of 1 ,154 tons.  W ith an indicated horse· 

STERN VIEW OF MODEL OF 25·KNOT TURBINE 

CUNARDERS AT THE ST. LOUIS FAIR. 

power of 4 4 0  she was capabl e of making a speed of g . 5  
knots a n  hour.  I t  i s  n o t  Ollr intention here to trace the 

develo]Jment o f  the boats through the age of woorl,  
which lasted ti l l  1 8 5 2 ,  o r  through that of iron,  which 

ran from 1 8 5 2  to 1 8 7 9 ,  when the first steel v essel of the 

company made its  appearance as the " S ervia," of 9 , 9 0 0  

tons a n d  1 6 , 7  knots speed,  T h e  three largest models a r e  

]llaced in l ine ahead and they represent the "Lueania," 

o f  G25 feet l en ;th and 2 2  lmots speed,  the "Caronia," 
one of the two new hoats now under construction, to be 

placed on th e l i ne i n  Hl 0 5 ,  anll between them is the 

model of the new 25-knot turbine steamers,  Of th e two 

s ister ships o f  the " C aron ia" type,  one i s  to b e  propelled 

by reciprocating engines,  the other by engines of the 

t u rbine type ; and as the two vessels are to be i dentical  

i n  everyth i n g except their motive powe r,  an excell ent 
o pportunity will b e  given to determ ine the exact rela­

tive fuel effle iency of th e two system s ,  to say noth i n g  

of t h e  comparative d a t a  t h a t  will  b e  obtain e d  bearing 

np()D t h e  question of o i l  consumption,  wear and tear, 

and th e eost o f  atten dance. These two vessels are to 

b(� 6 �J  feet in l en gth , 72.4 feet i n  beam , and 4 :{ , 9  feet 

in 'mol ded d epth ; th e tonnage will  be 2 l , 0 0 0 ,  and with 

21 , 0 0 0  horse-po wer they are expected to mal,e a speed 

o f  be tween 1 8  and ! 9 lmots an hour.  

Of course the model that attracts most attention is 
that of th e n ew 2f)·knot,  4 0 , 0 0 0-ton turb i n e  steamArs. 

The fad th at th n surrOl ll l (l i n g  m o rl Als are h u i l t  to thA 

same scale renders i t  possible to make an instant com­

parison, at least in point of length and bulk, between 
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the new ships and the other l arge vessels.  The result 

i s  strildng ; for the " Lumnia, "  for a l l  her l e n g th o f  

621' feet, l o o k s  positively a small vessel i n  comparison. 

The most notable feat
'
ures in the turbine steamers are 

t h e  great height o f  the freeboard, the great diameter 

and lofty reach o f  the smokestacks, and the vast un­

broken sweep of the upper decks. For reasons which 

can well be understood i n  this age of keen competition, 

the company has not seen fit to place upon the placard 

of this model any of the dimensions ; but i t  i s  prob­

able  that when the vessels are launched their length 

will  be found to run close to 8 0 0  feet, their boam to 
about 88 feet, their draft to 35 feet, and the 

displacement w i l l  be not short of 4 0 , 0 0 0  tons. TIy 
studying the model i t  w i l l  be seen that the side plating 
of the vessel has been carried up one deck h i gher than 

l1a8 been common i n  previous large ocean l iners, tlms 

adding about ten feet to the freeboard, and giving three 

l i nes of port holes.  From abreast of the forward 
smokestack to the bow the plating i s  carried u p  yet 

another deck, thus providing a flush forecastle deck 

extending from 5 0  fee t o r  more aft of the bridge clear 

to the bow. There is  therefore no well to become 

flooded with water when the ship i s  driving into a 

head sea. The freeboard at the bow must be fully 4 5  

feet a n d  amidships i t  cannot b e  l e s s  than 3 2  t o  3 5  feet. 

Above the water line there are six decks, three of them 
contained within the h u l l  proper, an,[ the other three 

being carried on extensions of the framing and afford­

ing vast promenades open to wind and weather. The 

smokestacks, wh ich reach about 170 feet above t.he 

k eel ,  are even larger than those of the " Lucania," 

which are 2 1  feet i n  diameter. They are ell iptical in 

cross-sectiun, and on the longer axis they measure 31  
feet. 

The horse-power necessary to drive this vessel at 25 
Imots an hour and provide a sufficient reserve for 

heavy weather will be not l ess than 7 5 , 0 0 0  and possibly 

more. I t  will  b e  divided between four shafts.  The 

oute r propellers extend through the hull  at a consid­

erable d istance fo rward of the stern post whil e the 

inner pair of propellers are located in the usual posi· 

tion near the stern post.  This d i vision of the 

power between fOllr  shafts will,  of  course, conduce 

greatly to the security of the ship,  and will malw snre 

that, even with one propel l er d isabled, she will be 

good for something over 2 2  Imots an hour.  I t  is ex­

vected that these vessels will be in serviee i n  tlH) 
season of 1 9 0 6 .  

The huge proportions of the n e w  ships i s  shown 
very graphically i n  the comparison on the front page 

o f  this issue. The figures are drawn to the same scale.  

I f  placed on end, the b i g  ship would be more than 

double th e height of the Park Row B u i l ding, the l ar­

gest office b u i l d in g  in the world,  I f  the 4 2 0-foot "Hal­
tic," of 1 8 7 1 ,  and t h e  2 0 0-foot " B r itannia," o f  l 8 ,1 0 ,  

w e r e  p l a c e d  end to e n d ,  t h e y  w o u l d  s t i l l  be 1 8 0  feet 

short of equaling the total l ength of the turbine l i ner.  

Trinity Church spire-that old-time standard o f  lofty 

measurements-is 2 8 8  feet i n  height,  If the new lin'er 

were placed i n  the churchyard alongside the chureh, 

its upper deck would be l evel with the ridge o f  the 

roof, its smokestaCk would reach half way up the svire,  

and the truck o f  its foremast would be within 3 0  feet 

of the cross that crowns the spire.  

T h e  So u .. . ' c  o f  Uadiun). 
Joly suggests in Nature that radium may not be 

derived purely as a disintegration product but as an 

atomic combination o f  radio·active prod ucts with some 

o f  the elements present i n  p itchblende. Thus radium 

would represent the synthesi s  o f  an element,  not its 

d ecomposition, and the new atom not being very stable 
would l5e sho rt·l ived, Hence its rad io-activity. The 

genesis of radium might b e  sought in molecular i nter· 

mixtures o f  the rad io-active elements with the variolls 

bodies cons p i c uously p resent i n  p itchblende. Ramsay 

considers that a more promising field of research ap­

pears to be to try to ascertain whether the immense 

amount of energy evolved i n  various forms duri ng the 

diSintegration of the radium emanation may not be 

able to cause chemical change of a constructive nature 

-for example,  to change bromine into iodine.  An at­

tempt has been made to see i f  this was the case, but 

w ithout a p ositive result .  

• • • •  

The total number of British vessels entered with 

cargoes and in ballast at ports in the United Kingdom 

from foreign countries and British possessions i n  1 !l 0 3  

w a s  3 5 , 7 4 1 , w i t h  a tonnage o f  3 4 , 3 4 9 , 0 2 8  tons, as com­

pared w i th 3 5 , 8 9 5 ,  with a tonnage of 3 2 , 3 0 2 , 4 3 6  i n  1 9 0 2 .  

T h e  Bri tish vessels which c l eared numbered 3 5 , 0 6 1 ,  

with a tonnage of 3 4 , 8 6 2 , 9 4 5  ton s ,  t h e  total i n  1 9 0 2  

being 3 5 , 0 4 5 ,  w ith a tonnage o f  3 2 , 6 0 0 , 4 7 1  tons. The 

foreign vessels entering i n  1903 amounted to 2 9 . 7 4 3 ,  

w i t h  a tonnage of 1 8 , 1 6 6 , 1 0 4 ,  a n d  in 1 9 0 2  t h e  number 
was 2 9 , 5 8 0 ,  w i th a tonnage o f  l 7 , 3 1 7 , 6 8 1  tons. while 

the fOrf�ign ships that e l eared i n  1 9 0 3  reached the total 

of 29 '::1 2 0 .  w i th a tonnage o f  1 8 , 2 4 1 . 26 7  tons .  as against 

29,462, with a tonnage of 17,652,131 tons in the pre· 

vious year. 
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GOVERNMENT LIFE·SAVING STATION AND THE FERRIS 

WHEEL. 
.BY T ll E  t!T. LOUIS CultHE8PONl)EN'l' uF T U E  t;UI ENl'IFJC  AMERICA.N. 
One o f  the popular renter:; of a ttraction at the fail' 

b a cou:;ideraule lake of water which the U nited State:; 
:;ovcrnlllent ha:; selected for it:; mo:;t interesting ex­

h i bit o f  the United States Life- S a v ing S ervice.  The 

point o f  view o f  our i l l u:;tration i s  the far end of t h e  

lal,e from the l i fe-saving building, Hie l aUer a modest 

struclu re cOllsisting o f  a central t o w e l' Hu rmou nted uy 

the Stars and Stripes,  w ith a oue-s tory uoat hou:;e and 

launch ing ways to the l eft o f  it  and a two-story portion 

t o  the right for the accommodation o f  the l i fe-saving 

crew and their apparatus. Rising from the center of 
the lake is a mast and ya rdarm · representing the same 

portions o f  a stranded ship, which are u:sed in giving 
exhibitions of life-saving by means o f  the l i fe b u oy . 

'1'0 the left of the Jake is seen the tracks oi the In· 

COllyrlglll llJ O I.  by LOII I�illnll l'urciJaw EX)lOI!itiOD Co. 
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ashore. Anoth er aud equally illtere:;ting exhibit is that 
when the l i fe-saving crew ]Jil l !  out i n to the middle of 
the lake and proceed to up:set the l i fe-voat, ll ull ing it 

o v e r  lI]Jon themselve:; and cau:;ing i t  to turn o v er three 

o r  four times i n  succession, the crew i n  every case 

lJassing under the voat and coming lip :safely, to climb 

in again on the other s i d e  as she r ights herself.  
The famous Ferr is Wheel, :sho wll to :s uch piclure:;que 

ad vantage above the c l ump of trees that cluster at it:; 
foot, i :;  the same :;truclure that attracled ::;0 much at­

tcntion at the great Chicago Fair  in 18n.  I t  h a ::;  been 
in practically coutinuous use ever ::;ince. At the time 

that the Louisiana Exposition was planned it was 

hoped that some mammotb structure corresponding 
in size and novelty to the Ferris Wheel would be 

produced as an attraction of the fair.  Nothing, how­

eYer, was forthco m i ng, and accordingly arrangements 

�ere made to bring the Ferris Wheel to the fair and give 
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to its full capacity. The axl e on which i t  turns is a 
�ol i d  :;teel forging, 32 inches in d iameter and 45 feet 

l ong. 'rhe sol i d  uron;\e bearings upon which it turns 
are each 6 feet long ami conta i n  nearly two tons of 
metal. The wheel is run uy a douule-rever:sing engine, 

with cylinders 3 0  x 48 inche:;, capable of d eveloping 

2 0 0  horse-power. 

. ' . .  

Prof. Pickering's llc il o r ted L u nar C h a llges. 

Prof. W i l l iam H. Pickering, now temporarily l ocated 

at the Lowe Observatory, Echo Mountain, California, 
reports that on the n i ght o f  July 31,  1 9 04, a bright, 

hazy object 2 sec. i n  diameter was noticed upon t h e  

floo r  of t h e  l u n a r  crater Plato. Observations made 

July 2 1 ,  2 2 ,  23,  26 , 2 7 ,  and 28  had shown nothing un­
usual at this point.  August 2, in place of the bright 

obj ect a black elliptical shadow was seen. It resembled 

UN ITED STATES LIFE-SAVING EXHIBIT WITH FERRIS WHEEL IN BACKGROUND. THE LIFE-SAVING CREW ARE OVERTURNING THE LIFEBOAT TO DEMONSTRATE 
ITS SELF-RIGHTING ABILITY. 

tram ural Hail  road w ith one of the I ntramural trains 

rounding the curve and about to pass uehind the l ife· 
saving u U i l cl ing. '1'0 the right is the l arge grand 

stand which has been erected for the use o f  the public . 

There is not in all  the fair grounds a more popular 
exhibit than this,  and the large crowds shown in our 
i l I u::;tration may b e  witnessed every day at the fair 
at the hour of exh i b ition. The drill  includes exhibi­
tions of practically a l l  the more important apparatus 
lIsed by the l ife·saving corps. A boat with its full 
crew aboard is launched down the runway, pulls out to 
the mast, and lands a couple of sailors who climb to 
the foretop. The boat returns. a line i s  shot out by 
means o f  the gun, falls across the yard-arm, and is 
made fast to the mast. A heavier cable is drawn out 
over the l i fe-l ine, made fast and hauled taut by thA 
crew ashore. Then the breeches buoy i s  pulled out 
over the cable and the ship-wrecked sailors b rought 

it a central location. The problem of moving tlw wheel 

trom the north side of Chic-ago , where i t  had been ill 
service since the Chicago Worl d ' s .  Fair,  to St.  Louis 

was no small one i n  itself,  for there was 4,200 tons of 
material,  including the 7 0-ton axle, the engines, uoilers,  
derricks and falsework that had to be transported .  I t  

took 1 7 5  freight cars to m o v e  t h i s  material .  

A brief resume of the d i m ensions. and some def'crip­
tion o f  the great wheel , may b e  interesting. It i s  b u i l t  

u p o n  the b icycle-wheel p r i n c i p l e  w i t h  great tension 

spokes 2 15-16 inches in diameter, and it  consists of two 

wheels braced together.  Between the outer rims of 

these wheels the ll-ton cars are snspended on pins 6 %  

inches i n  diameter and 6 feet long. The cars a r e  1 3  
feet wide,  2 6  feet long, 9 feet high a n d  w i l l  carry 6 0  

persons each. There are 3 6  of them i n  a l l , so that the 
total capacity o f  the wheel i s  2 , 1 6 0  persons. and on s ev­

eral occasions in its history the wheel has been filled 

a crater and measured about two miles in diameter. 
'1'0 the northeast and north extended a large, white 

area. This was confirmed upon August 3. The ou­
j ect coincides approximately in position with c rater­

let No. 3 ,  Harvard Annals, XXXI I . ,  Plate X. A tele­

gram dated A ugust 2 2  confirms the reality of a con­

spicuous change in this region since last month. I t  

states that t h e  existence of t h e  n e w  crater l e t  i s  con­

firmed, that its diameter is th ree miles, and that the 

bright area had shifted obviously since August 3 .  
Several other objects not previously mapped have been 
observed while examining Plato. They consist of two 

crater lets and a dark spot b etween two rifts on the 
southern border of the crater floor, a large craterlet 

on the northeastern border, and another one 2 sec.  

southeast o f  craterlet No. 6 8 .  The white area form­
erly s o  conspicuous s urrounding crater l et No. 5 4  has 

now nearly disappeared. 
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SIGNAL SERVICE IN MODERN WARFARE. 

BY M. C.  SULLIVAN. 
The field operations o f  the Japanese army in th e 

war now in progress in the Far East demonstrate that 

i t  possesses a eapacity and a preeision for extensive co­

operation, and a/love a l l ,  for maintaining a successful 

military secrecy that is,  indeed, marvelous_ 

I t  has perhaps o ('cllrred to some readers that the 

wonderful successes that have fallen to the lot of  the 

Japanese army 
in its con fli�t 

w ith Russia,  
have been d u e  

i n a great 

measure to the 

more intelli­

gent u;;e of 

modern meth­

o d s  o f  signal­

ing_ This is 

true,  and it is  

to th e success­

ful U3C o f'  the 

d i f f e r e n t  

means t h a t  
may 

for 

t i n  g 

be used 

transmit­

inte l l i-
gence rapidly 

on the battl e-
· 

field that the 

Japanese gen­

erals h a v e 
been abl e  to 

make those 

s t r a t e g i c  

m a v e ments 

which h a v e 
won the praise 

o f  military ex­

perts through­

out the wo r l d .  
I t  is  not 

alone the s u -

Copyrighted 1904 b y  G.  U.  Harvey. 

perior courage of the Japanese officers and m en tha,t 

is winning victories.  The Russians, too,  are brave, 

and in numbers they at least equal the Japanese. 
The great secret o f  the superiority of the Japs is  thei r 

better appl ication of the science at" warfare. 

While Japan was planning for a war which she w el l  

knew w a s  inevitable,  s h e  f u l l y  understood that her 

army must have something more than mere physical 

courage on which to rely for victory. 

The world at large has for some time been a ware 
of the ingenuity and resou rcefulness which the Jap­

anese have exercised in utilizing the great forces of 

nature in the building u p  of thei r  country, but i t  

f G q u i r e d  the present eonflict t o  s h o w  h o w  well  they 

are able to bring these same forces together for the 
protection of their nation. 

O n  aecount of the great rapid ity with which events 

culm inate and follow each other on the modern battle­

fiel d  the abil ity of bein g able to promptly forward 

orders and informatio n  more than ever before enters 

Photographll Copyrighted 1904 by G. U. Harvey . . 
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The Japanese m i l i tary engineers made a s p ecial study 

o f  the effeetiveness of the various means o f  signal ing 

available for battle-field communication used i n  the 

last Soudan campaigns by Kitchener, and more recently 

hy th e United States army i n  Cuba, the Phil i ppines,  
and China. and by the English army in South Africa, 
such as the flag. torch, hel iograph, telegraph, and tele­

phone, and a s  a result adopted the tel ephone as the 

most practical, and have used it  more extensively and 

" Wig-wagging " Signals to a Distant Point. 

successfully than has ever been done before on the 

battle-fiel d. 

In Hag signaling, commonly called "wig-wagging," 

there are but th ree motions. The signalman facing 

squarely the d i rection in which it  i s  desired to com­

m unicate, waves the flag o r  other appl iance t.o the 

r i ght, left, and front. The first two motions are the 

cl ements by which the alphabet is  constructed ; the 

third being used t o  signal the ends oj' words, sentences, 

or messages. The Hags, made o f  cloth of l i ght and 

close texture,  are square i n  sh ape and have a smaller 
square in the c enter of a d i fferent color from the body 

of the flag. The colors commonly used are red with 

white centers.  and white with red centers, in sizes two 

and four feet square ; the two-foot Hags have 8-inch, 

and the four-foot Hags have 16-inch square bloc]m for 
their centers.  The color of the fiag must contrast a;; 
strongly as possible with that of the background. 
Upon th is contrast the legibility of the signals o ften 

depends. 
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obstruct the flashes messages ean easily be sent dis­

tances o f  fi fty miles .  

Flash lanterns, having a range of about that of the 

Hag,  are used for night signaling. 

While the visual systems possess the great a dvan­

tage of mobility and require little sldlJ to operate, they 

are al l  at t h e  mercy of th e weather, anf\ ,  having to be 

worked from e l evat.ed points,  t.heir presence in the 

field cannot b e  successfully concealed from the enemy. 

the existing cOlll mercial telegraph and 

T il e  electric 

sys tems, C O Il ­
s isting of thn 

tel egraph and 

t e l e phone, 
when c o m ­

pared with the 
vis ual systems 
are complicat­

ed and reqll i r fl  

a h i gh degree 

of skill  for 

their success­

ful operation, 

but they are 

availabl e at all  

times, regard­
less o f  weath­

er cond i tions, 

while coneeal­

ment from the 

enemy is c:om­

pl ete. 
The chain of 

c o m  m u n ica­

tion i s  d ivided 

into t h r e c 
parts,  the per­

manent, the 

semi - perma­

nent, and the 

temporary or 

ft ying 

]<'01' the 
manent 
telephone 

l ines. 

pu r­
l i nes 
l ines 

are used as far as possible.  S emi-permanent l ines ar9 

used to conned t h e  (\ il'j'erent c o mmanders w ith the 
base o f  supplies located behind the zone of active 

operations. The temporary o r  Hying l ines, used in 

the zone o f  active operati ons, are intended to enable 

the commander to be in instant communi cat.ion with 

every division of his army, as well  as with th ose of 

the most advanced outposts . I t  is in this fighting zone 

that the Japanese are using the t.elephone to the 
greatest a dvantage. 

The difficul ties inci dent to maintaining tel ephone 

communication on the lJattl e-fielrl are many and varied.  

T h e  lines are of the most temporary character,  no 

" ffort being made in tllPir construction for their l)reScr­

vation. ·Where possible the wire i s  reeled from 

wheel e d  vehicles, l i k e  so m uch rope, across fields, or 

if roads are foll owell ,  it. is  laid to one side. The tele­

phone d epartment o f  the Japanese signal corps com­
r, l etes its l i n es as f,:��,t cs to e t:,cops  Y::. O V P ,  even under 

The Field Telephone in Use. Scouts Studying Enemy'S  Movements with the Telescope. 

into the considerations which influence the final result.  

I n  the previous great wars the line of battle was so 

contracted that the commander cou l d  d i rectly super­

v i s e  and control the entire field ; but now, owing to 

the murderous fire of modern r i fles , the d i sposition of 
troops covers an area of many m i l e s  anfl consequ entl y 

they are less uncl eI' thf' rl i l'f�('t ioll 01" th(' command er­
in-chief, anfl th i s  state o f  a1Ia i n; reqll i I'PS great effi­
ciency OIl the part of the signal service.  

SIGNAL SERVICE AS USED BY THE JAPANESE . 

Messages can he " w ig-wagged" d istances of twelve 

m iles,  under perfect at.mospheric conditions , using 
powerful telescopes. Under ordinary conditions the 

range is  scarcely more than half as far.  

The heliograph i s  an instrument of great range,  
aml r�onsists of m i rrors so arrangerl that rays o f  s n n ­
l i gh t may I lP  projr'f'tn(l i ll  any <l i rncjion.  a shntU'r llein g  
u s e d  to interrupt a n d  conlrol the lIas11 ", I i  requires 

plenty of sunshine, and where nothing intervenes to 

foreed marehing. The wi ['(' a.nel i nstrnments are ear­

ried on cars whenever possilJ l f' ,  b u t. as the army ad­
yances into w i l d  country,  where roads cease, i t  is  
n ecessary for t h e  COil R of wire t . o  b e  slung o v e r  t h e  

s h o u l d e r s  of tb e m e ll and c a r r i e d  g r e a t  d istances by 

foot .  Th e wi r!, is s p .� e i al l y  i nsul at.ed to w i thstand the 
h ar<1 u sage t.o w li i dl it i s  ,�uhjp(·. l p.l . 

I I I organ i � i llg  ilH ,i r s i gnal  ( I u partnwnt the Japanese 

engineers learned that men who were skilled in elec· 
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tricity could u e  made aequainted with the details of 

army work much easier than those who had acquired 

familiarity with soldiers' duties could b e  trained into 

electricians. The plan followed by them has been to 

utilize the available operators and e lectricians who, as 

civil ians previous to the war, were engaged i n  trans­

mitting commercial intel ligence b y  the means of the 

telegraph and telephone. These electricians, as a re­
sult o f  their experience, knew the tel ephone, and being 

skilled i n  a l l  the deta ils  

of its construction and op­
eration have in a short 

space o f  time accompl ish­
ed results with it  on th e 

battle-fiel d that have estab­
lished a permanent place 

for it  in modern warfare. 

The operations leading 

up to the battl e o f  the 

Yalu River, and the battle 

itself, brought to th e front 

in a forci b l e  man ner the 

advantages to b e  secured 

by telephone communica­

tion. 

Ten days prior to the 
battle a �mall Japanese 

advance guard was pa-

tiently forCing back the 

Russian scouts who were on the Korean side of the 

Yalu, twenty-five miles north of W i j u .  

The RuSSians, who w e r e  strongly intrenching o n  

t h e  Manchurian side around Antung and Kiu Lien, 
never at any ti m e  saw the Japanese in force, not more 

than a handful o f  Japanese sold iers being in view at 

any time, and they moved about in a most unguarded 

way. The Japanese whom the Russians did see were 

in telephonic communication with the troops held to 

the rear o f  mountain ranges several m i les away froIn 

the river. Whenever the troops moved it was at n i ght, 
acting on detailed information which was sent over 

the hasti ly-constructed telephone system. 
During th e bat t l e  an i ncident occurred which demon­

strates the value of this instantaneous communication 

with all parts o f  the army, particularly during an en­

gagement. When the ri ght and l eft wings of the J ap­

anese army, after crossing the Yalu, were closing i n  on 

the Russian flanks, the Japanese l eft found itself under 
fire of its own artillery. With their telephone system 

it  was but the work of a moment to call u p  head­

quarters at Wliju,  which was in telephonic communica­

tion with all  o f  the batteries,  and have the d i rection 

o f  fire changed, thus saving many l ives and permitting 

the infantry to continue their ad vance. 

• • • 
A NOVEL GLIDING MACHINE. 

Mr. S .  V. Winslow, o f  Riparia,  Wash . ,  sends u s  the 

accompanying photograph o f  a flying machine, which, 

he assures us, has proven perfectly successful so far as 

balancing i s 

concerned. The 

inventor hopes 

ultimately to 

use the con­

trivance as a 

g l  i d i n  g ma­

chine. 

I n m o s t  

aeroplanes, as 
o u r  readers 
are doubtless 
a w a r  e, the 

p r o b l e m  o f  
overcomi n g  in­

ertia i s  that 

which presents 

t h e  greatest 

difficulty. More 

or less com­

p l i c a t e d  

launching de­

vices have been 

i n v e n t e d  

w h i c h have 

n o t  a l w a y s  

b e e  n success­

ful.  The most 

c o m m o n  

method, per­

haps, of start­

ing an aero­

p l a n e  i s  to 

drive it down 

an inclined track, al l owing it  to soar of its own voli­

tion after the momentum acquired has overcome the 

inertia. L i l i enthal,  i t  w i l l  be remembered, simply 
held his gliding d evice with his arms, ran down a 

h i l l  at a considerable speed, then drew up his feet 
and soared for a hundred yards or more. Mr. Wins­
low has ud optell a H o v e l  nwth o d  or attaining the 

same en d .  Ilis bkyc l e  i s  certa i n l y  as rat i on al a 

soaring device as MaxiIll 't;  ( mel, or Prof. Langl ey's  

Scientific American 
complicated launching device of sp rings. l!�urther· 

more, b y  a very ingenious system of l evers, and by 

connecting his handle bars with the vanes, Mr. W ins­

low has provided himself with a controlling m echan­

ism that really forms a part of the starting device. 

. 1 .  I • 
PROF. BOTTS'S FLYING MACHINE 

BY J. ]\olAYNE BALTnWRE. 
Prof. R. H. Botts, who for nearly twenty years 

A BICYCLE AEROPLANE. 

has careful l y  studied the great problem o f  aerial 

navigation , i s  the inventor and constructor of a new 

kind o f  flying mach ine.  His invention represents the 

results of h is long and scientific study, i nvestigations, 

and experiments. 

The Botts plan involves t h e  combination of a per­
fectly circular-shaped aeroplane together with two pro­

p e l lers that work on a hor izontal plane. The aero­

p l ane is 6 2  feet in circumference-a fraction more than 

2 0  feet in diameter. 

There are two hoops to which th e aeroplane i s  at­

tached, an outer one of l ight, strong steel tubing, and 

a smal l er one of flexible wood. The d iameter of the 

latter is about 6 1;�  feet.  The aeroplane i s  made of 

parachute clo th-l ight and very strong. By means of 

aluminium wire and strong hempen cords , the cloth 

iE  stretched as t i ght as a drumhead. 

I n  the center is p l aced a circular frame composed 
o f  bamboo, wood,  and aluminium. This frame com­

poses the car, where the operator sits ; also contains 

the boiler, t\VO engines and the beveled gearing, by 

means o f  which the system o f  propell ers is operated. 

By means o f  wi res and cords, the frame, car, etc . ,  is 

very securely lashed to the aeroplane and the pro­

pellers, shafting, etc. 

Above the aeropl ane are placed two propell ers work­

ing hori zontall y.  These two p ropellers are neutraliz­
ing-tha t  is, they run in opposite directions, b u t  the 

vanes are so placed as to apply the power in one given 

di rection-upward. These two propellers are the "up-

THE BOTTS FLYING MACHINE. 

l ifters," supplementing the aeroplane in ascending or 
descending. 

The upper propeller i s  smaller-5 feet and 1 inch in 

d iameter. The lower wheel is 6 feet and 2 inches in 

d iameter. Fore and aft are p l aced a propeller ( work­

ing vertica l l y  at the end of a shaft ) -each being 6 
feet and 2 inr,lH's in d i am(>t(>r . Li1w tlw oth er p ro­

ppl lers .  th (>y arc npl1 t ra l i 7. i n p;. mov i il p;  in opposite di­

rections-one push ing and the other pull ing. These 

constitute the driving power-also operating i n  con­
j unction with the aeroplane. 

Prof. Botts claims that one great advantage of using 

these neutralizing propellers is that it prevents the 

entire machine from moving sidewise, or,  in a c ircular 

direction ; that the neutralizing forces ho l d  it  on a 

steady course. He says long study and rep eated experi­

menting has demonstrated this principle.  

These propell ers are constructed on the bicycl e 
prinCiple,  b u t  having al: 
inner and outer rim 
( wooden ) between wh ich 

are fastened strong alu­

minium blades or vanes 

arranged i n  grollVs 01' 

eight in the larger, and of 
foul' i n  the smal ler wheel s.  

The combined weight of 

the fou r propellers is only 

4 3  pounds. By means of 
the gearing, they are ca­

pable of making over 500 

revo l u tions p e r  m i nute. 

However, this very h igh 

rate of speed w i l l  be un­

n ecessary. 
The propel lers are also 

placed in l i near seetions.  
So when in motion they 

will cut or pass over d i fferent a i r  currents at the 
san: �  time, thus affording the results of several wheels 
combined in one.  

The aeroplane is so rigged tha t,  l i k e  a sail ,  i t  may 

b e  partly o r  entirely reefed,  in case of very h igh wind, 

or for other reasons. I t  may serve th e secondary pur­

pose of a parach ute in maldng descents, or in the 

event of an acc i d ent to the machinery while in fl ight. 

I n  setting sail ,  the neutra l i z ing, l ifting, and ad­
vancing propel lers, with the aeroplane tilte d upward 

at a marked angle, enabl e the machine to gl ide, or 
sail through the air,  s ince the latter contains more 

than one square foot for every pound of weight 

carried.  
I n  the B o tt s  machine the boiler i s  placed in front 

o f  the operato r's  seat, affo rding a complete balanCing 

o [  the entire machine.  I t  would b e  almost impossible 

for it to capsize.  

There are two engines each o f  6-inch stroke and 3 % ­

inch cylinder d iameter. Total weight of the two en­

gines i s  3 3  pounds.  The boiler has 6 0  feet of fire sur­

face. Steam will b e  th e motive power. The total 

weight of the mach ine, including the operator, i s  about 

214 pounds. 
Th e rudder is made of strong cloth-somewhat fin­

shaped. It is so pivoted that by moving a l ever 
i t  can be thrown a t  any desired angle, vertically or 
horizontally.  Th e  neutralizing propell ers avoid the 
use o f  a large rudder to prevent the mach i n e  from 
twisting i n  the air. Prof. Botts has entered ' for 

t h e  prize at 

t h e  Worl d ' s  

Fair, a n d  ex­

pects soon to 
start for S t. 

Louis with h i s  

invention. 

--..... --
The disc ov­

ery o [  import­

ant coal de]Jos­

its i n  Eul'o­

p e a  n Russ i a  
a n cl S i beria 

has made i t  

possible t 0 
substitute coal 

for wood on 

t h e  l ocomo­

tives of th8 

Trans - S iber­

ian Railroad. 

U p  0 n 2 , 0 0 0  

m i l es of tra::l, 
t h e  locomo­

tives are now 

using Si berian 
coal and in 

1 9 0 3  as high 

as 5 0 0 , 0 0 0  tons 

o f  i t  were con­

sumed. T h e  

coal comes fo;' 

the most p ;:; r t  

from Tscheremchow and Shudschenka, in the 
Tomsk region. In the Siberian mines the coal 

deposit lies a t  a great depth and gen eral l y  has but 

l i ttle thickness. It is often penetrated by water. Those 
o f  the Tomsk region are nearer the surface and can 

be easier worked But the transportation o f  the coal 
to grpat d istances i� d i l ,-,cult.  to carry o u t .  Accord­
i n gly it is p ropos � t 1  to supply a part of th e road from 

the new mines which have been opened at  Kaltsehagin. 
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1 now i ll ut-;e in f l':l lll l' S , HJJ d t o lll a i ll t a in the and ruttClUnetl luJ" rnak lll.b{ w uodell boLtlm�. I r olW ( ' ] 'uS� t ' :' 1 1 )(' 1 K O t  II llle ri d i uH go i llg {"row C HHlSTIGN ,  )e ca tu r , In d. 'J'he i nve n to r  P J'P [ "  iI u d l'll lll P ut i n  propel' t U ll e for a eUll,sldel'u !Jle ( 'a N t 1 0  \\ , ' :""d 1 ! ( '  w i l l :-;ld l ) a d 1.l ,I',  I h a l 1" ,-" I' j' I I "  (� l' a !J l y  e m p l o y s  a suitable  fl"llll P for HllPPol'iing 11 i L  IS a paper tube WI:' ean f'u pply it. 'rcxt ll e  ')l u b e  ", 

the screen before o r  Witlli� tl;c f l'�mf' of an 
len gth of time.  COill \Juny, If a ! l  H i v er, l\l :'U\K. C I'U"' ,";( ';"; 011 T I l I ' s il a S ,  h e  \yjJ l i ll l lw ' u i a l (' l ,V 

ordinary w indow 01' duor , H u i d  screen be ing l ru ! u i l'Y  No. :.H:t .:> J .--lj'qr man ufactu rers of p u m p  di: l l .l g P  ! t i s  I ·P ( ' k O ll i w.'," 1 � }  \\"( ' ( h H ' � d H .V ,  ! ] I{' l lO I I I ' H  

of spec ia l construction and op p;'u t ing- t o  p l'C- Pertaining to V ehicles. IndICators. rl'llW i ] l i l l i-�  t l H '  :-,;jj [ J P .  ( . ll j l H '  1 i !  h l' l ' hu ll d ,  i j 

ve n t  the rays of the s u n  fronl (,!l t c ' r i n g' U com - 'Y H I FFT�E TIU�E- C (  l T P LI � (1 __ ( 1  1 :\1 _ 'Va�t to bu y  rcccptacleK 1ur tOllct�roqrn dlSlIlfceLaut. ill' ('t' \ I \� ', ( 'S  � ! d ll g  [' [ , O ll l  \\ ( ' H l  1 0  f · ;U· j . I I( '  \,'1"i 1 1 

rl'he ,- • , ' , . ' ,  .
) , � ' ,  , .,- : , � ' ""- �L Dtsm1 ccl ant , 7�J..! Bru;l(l Street, NewUl'll. . �.  J. h e L  i l i H  n ' d; o J \ i l l �', ] ) ; w k  a <i n .\' ,  l l ln l  U "  if  l ie pa:' tmen t in 

,
\V� i e h

. 
\i �� may h:

. 
:o,t' �t I (' (] .  � j . .1 , lt ,

. 
Sncl,ah I l l ! , �)hlO.  In 

. 
t h l � I n :... t an c� t he �n- I 1 ) I (f ll i l ' v  l'I o. ;) H :) 'i..--lfur .a,ddre,:.;s of U ill b r e i L g t ' l' O,,;,(' >-j 1 ) 11 ' l ' l l i '  .... 'd : I .\ i J ( ' w i l l i W I ll C ' d hl t l ' l y (' l l<luge 

f I t t d tl th 11 hb 1' � ' � 'h,, ( )II 1 1U.�· l , , ) ( ' k  j o  .\l un da y . f l ' ! liN  L'.:l Hut en t ra?c o . 0 I� 1 a
.
n an'

. 
' le l'e l'oug JlO�' 1 0 l'otUl {'cti ng" tJl(' \\ h i fflpl  l 'PI::' , u u lt u i e t l'(,p,  u [' \VAi'lTl.:V.- A d d l'(,t'f1('R u1  I m p o rters a n d  ('onsumer,s uf 

sCl een, howe'
.
C I , o ffe l s  

.
n o  O b t-3 t l l .ctlOn t o  t hc I v pn t l On l �  e S}..)(' t� l a l1 �v ll sp l 1 1 1 III ('() u u l 1ng� fo r I I1<.ilHl1C mauutaet ll rers_ 

the VIeWIng of out.slde oUJ ec ts or s u n'OUl1thll .!..� c� ( I J l l p l iug-p o l f'  or a cn J'l i n t�{� or Wa �;()ll \vi ! i t  t 111-' bam l)uo. ])" F. }htell e i l ,  .J tH'kR ( 1I 1V I 1 l8 ,  Jc' la.  
lWt'a l l �;p I I ! '  ] 0 , , " '-: :J d a y  0 \ '  �;a l l ' :"  ow' "  l l f '  llaH 
j ill' ;-.;a i l l P  d l l l ' : l j l f l ll o l l u ' j ':-'. I I  j ...; fw( 'a l (�{! 11'0111 'vi thin. ( ' L· u� s · bd l·. I t  l' ; J lJ l;n :l l , p l ktl 1 0  tlH' ( 'f' Q I \ " l' o f  l u q ll i l"Y � o .  J. !) .,) 7 .  - For ma('] l J ll e l'Y to iJl'udu�c un '--!;j ; l i ll ;:'  i' 1 ' ) 1 ll  c ' , l :-d  1 0  \\ ( ' ;, j  1 1 ] ( '  d: ! ,\ :-J  il l ' l !  

!Jo l '-; lf' l 'H  \ )f a :\. ) ( ' �; tv J' i' i ' t' h l' t l l !' ( ' o n p i i llg'- p i n  kllJ t � c.::J. ta b h.' lJaud LlIg. 
pa t'll lI l t ) I' ! '  j l l a ] 1  1 \\ 1 ' 1 1 1 ,\ rU l l I ' b o n n " ,  I < d l �" ,  <l n d  i ll  

lliach iuf's and Mechanical Devices. 
( ) J '  Id lL  ..... l l !J l t 0 1 ' \\ I i " l t ' \ ( ' l '  j l l (> I n } ! " i n  \\' l) fI , ;  baV.,' llHlI lllacllllle ry aud outfit,s manufacLured by t he I :� ( ) l ll g ' 1 l 1 i n ' l ,\' ;t ! ' ( ) H lld t i l ( '  '\v () l l d  j l i ('�-.;e m ill 

BIL\I\...JIJ A ND AU rrO J\IArr LC ::-;rrO I ' ] H � V l ( ' g. OJ '  'w (1 l-1 1 1 1 l i ' j \l l' � '  n'q l l 1 1 ' t", j J J ' o t (' � j I J l g l [ lI i I H: .  �\ -..; Lttlc 1\lJ g. Ci) . . llux l,;, )lontpelier. Y t. 

-- .T .  C.  N l\ll 'l'H,  L O l1 i � \' i I J e ,  Ky. [ ll  t il i N  pa te n t  
t Il(' ill\,pntion has l' CfereH(,(, to a ('oJll u i rH' d  

b l'ukp and a ll tomatie �tov,  whkh i N  l l s p £ u l  i n  
many m aell ines and eSIH'eia l l y  i n  hoiHting-ma­
c h ines. par t ic u l a r l y  when applied t o  . .  1 1' " a t o !" . 

The oilj (·('t s ure to p rovide rll('all� fo [' a L i t o 
matkn l ly Ntovp i ng' U Ilw d l i lH', eh' \':it q l ' ,  0 1' tll!' 

l i k e  a t  V I'Lde l el'lll illl'd l i lll i Ul1 g" lJ{) i Jl t �  u u d  a t  
tlH' samc t i lne p l'ovid(� mean s [0 1' :.;j o p p i n g  t he 

same at i n l  (,l'Ille(1ia tc p oi n t s u,� (k:--: in' (L  
'],E N l:l I OC<l LHJ \'J ( 'I'J F O rt \\" \ l t I '- I ; I ' ; ,U I ,, , ­

G. KEI,LEH, New Y o r k ,  � .  Y.  r ll t h i N  i I I S l a lH' \ '  
tIw inven t ion 1'(' l a t p H  t o  1 (j () II H� : a n d  1\1 1 '  1\ 1 ' 1 1 i' 1 " :-; 
objP(' t i� thp p l'ovhdon of a HI'\\' a ll d  i m j) ], ( ) \'pd 
t {' n � i on deviep fo), warp-bea m s  H l' l':I l l gp d  t o  gi v('  
a u n i form h'nKlull to the warp undel' Y}l J',Y in g  

,ve-a th , ' r  ('ondition� to insu re t 1](' JOl'mai i on of 

fau l t  ] e � 8  w<'aves. 

a ( , ! �l 1 l l 1 J i U,L'; d(' \ kl' i t  1 ) 1 , 1 ,\ f !\' 1 1 > ! ' d  t o  l a �·d pJl  I IHI U i l'Y � o. �9J�.- .}i'ur makers o f  l a U lHlry ma-
S( ' l l <l I ':\ ( P  Jl...t rt� I { I ·.�� 1 1 ) 1 ' 1..' :'J n d  w i l l i ' o l l .� l l l l l t � '  a dlWUJ ) .  
� t r u u g  b t'(1{' \, lW IJl lw l' r� H '  Ul"  " I  rt w l  l i t  t ' "  Aluel te,lll ! I l V e utwlw n cgutlatPd JIl !j,u l'u pe. \V ellz e J  

&. lJ alll h urgcl , l£q u l t a lJ l e  I3 U 1 l d l U� ,  B{'el lll, ("; enlHw y. 

J ' I J �li '  ( ' O.\ T Jt( ) ! , ! . I :-.t ( ,  i\ l l·: ,\ ,' ;; ,  
� o ll r1ake, Tpxa�.  1 ' l ' i I I lH J i l,\  I i i I '  i ll  \ (' 11 1  OJ '  '�\ " I ' h.. ;{ 

1 0  provide Iw' a ll �� f(l r j l H' i H ! I ' l J ( 1 ,, ( ' S  0-1 ;: (,Oll­

ti l l'l I d i on w h k l l  w i l l  p JTt ' d h' i ' ! Y  t J I I ( ' I "a l e  : l ', a 
g-O \ {' l'ltOl' fur a Jl l l lU Jl  i n  !"i l l {  I t  1 ll. l l l l t i ' 1' t l i a L  
w lJ l'tl ll l l m p i w.!; o i l i n rgl' q 1 l :1 11 l it i (' :-': j l �� l l ; lI l y  

\Y <-I N tp d  w l H u n h l' { \ ; l k in t Il l' ( ii I  I ll ) \ ' ( W i ' l l l '  ...... : hy 

l en sou (I [ (' X('P:-;:--; i\'1' P I'( ·  ..... �' I I I ' ( '  0 1'  \' dwll l l l l '  � lI P  
p l y t o th e  :- wc t  i o n  l;c ' { 'o t l H ' S  t o C ) � ( ) W  iN :-;;1 \'('11,  
W ll P l ' c 'by fJ l l ll ll ) N  ( 'q u iP Jlt'd w i t l! h i "  i U I P 1 'O\ C ' lI l t'n l 
J'('qu i l'e ! P i'i :"  n l t p l l t i o ll ,  ,Hut  li lt'  :-;1' 1 '\' 1( ' (' o f  OIl(' 

0 1' IllOl'(' s t a t i c ll n 1 i (' I J (l an l �  d i '-:] H'n��pd \Vi l li .  

n O I LJ'J lt F L 1 1 1'; C I 1TTI' ;IL .f . \\" 1<'"\ IC . .  ; � \ . lJ l l ,  

I l I l u i ry �o.  J. �t :) U .  - For :uld t'(,;<.'I l J t  dl' u g '..:um puuy 
dealwg J 11  pu\ .... tle r e d  e..\.. ird.d u i  g U l l  Weed. 

rl'lle ceJebra! eli . .  llurus o y - Akroyd " PaLenL �atety O i l  
flJUgU1C 18 b 11l1L by t h e  Dcl La V erglle Machllle Company 

Fo(}t o f  H:ast 1::i8th Sf reet. N e w  York.. 
I n il u j l'Y  No. ,1 1t tiO. -For manufacturer:; o f  rove­

Ill iJ.. h. l l lg l l l ad l ll l l'l ') . 

In t ) l ! Y l l l� 0 1' 1">1 · t ! iug patents m o u e y  may be Huved 
a l J ( 1  t l l l l l-, gamed by WIlLing Chas. A. ::-:;cott, � Hl M u t ual 
L i l c  B li l l d l l l � ,  J, u d a l il .  J'\ew Yorl{. 

I U(i ll i ry 1'\0 . •  � !U; l Q- }1'or IinnH or p a r t i N':  u R l I l g  
� l l ! ; t l i  1 ) ( 1 1 l l l ' s  1 m'  1J ( ILL1Ug u p  :-5::tmpJes u 1  medWIUe allU 
U U I I}l' a r U e 1e::;. 

\V e I11anu faut l1re aJlytlling In m etaJ ,  l'atcllted artl­
ele:-;.  lIl el al 8iamplllg, dies,  serew mach. work, cLe.,  
i\.: Nal r\ o v e l ty \\'utJd, ,1;) t'unal 1"ltreet, C hicago. 

'Y O OD "-ORKI.NG-LAr..r UI'J . - --.J. 1\1. K{1 l1; nLI1]H, �'J olw J' l y ,  1\ 1 0 .  ' � ' l l a  ( 1' 1 ; 1  �, ' ;  o r  (li' \, j (' P " l  \ \  h i c h  <1 ['(' 

\Yall:-:a u , 'Yi H. rrhe c ut te r  is of t h e  ro tary Lypp (' lll p I o.yt'cl f( I l' c u i  j i n ..!; tl l l' !l I lt' S  O J '  1 1 1 1 ! jl�, I d' I ( l b l l  

i n  t h e  present inven t ion an d i s  d ri yt,u a t  a la r hoi l e r s  a t a P Vi lli w it h i n  i t iP tlw' b> l Ip(' 1 .! ri '  

hig'h �pepd. Doth of the turrets an' O l" i \,I'11 by i ll l j J l' � l \'('(1 by t h i s  i Il Y (' ll i i n H .  : l1I d  1 ' .1 1 ' 1  h 1 l ! : 1 1 ' 1 y  

t'pr t a in peculiar mechanism wh k ll  i lll}lill ' t K lo it� Llw t e1W::i8 or l:> 1 i (' \t  (, l l t l p l ' s  in  \ \  l ) i d l  I h ( '  

th em a slow stpp-by. stpp lll O VPUl I' U 1. t ilt' e l e - houy of the tool i t) 1' 1 ' 1 )\' i dl'd \\ i t h ,I (, \ l t t t ' l' ;;0 

m en t s being so a r ranged t ! t a t  tlH' I U l' l' p h i  :1 1'(' a 1 1 a c l H'd th at it llW Y ll" p t' ( ) j l ,c t t 'd f l'O Ill ( ) J' l l'  

at,  o r  p ractica l l y  a t ,  l'Pst o n ri ng t ll<' t i m p t ll a l  1 1 'n d t-' (1 \\ i 1 li iu a l'a d w J  ;-: ! o l  ill t h e t t l u l  :I S l" ( ' ­

t h e tool e ngage� t he w o rk, t]w JIIO Ye nH'n t o r (j l i i J'P l l fo r work (J t· \\ !ten i t  iN lH' i u :_j" i ll�l ' l ' t(' d 

t he turrets bping i n(kp(HHiPll t of i h e rot a · 01' w i t hdl'tl \\ ll [l'OW illl' 1 11 1J('. 

J IUJ ll i a'Y r\ o . : HH i 2 . -J<'or parlie8 m aKIIlg- fiiut g J ass" 
P,ll i'ut ('ti H l v e ll tlOW' \  u1 1)ra88. brunze, composltiu n  or 

a i llll1] t l ll Jll � " mstrllction p l aced 011 m arket. \Vrite to 
..ti. lucrkull Bnu:!8 },'oundl'Y Cu., Hyde Park , blass. 

l Iut u i r y  ]\" 0 .  a 1 Hi 3  .. -lfur :s e v e r a l  seeunil-h a n d  
i:' l l l a l l  <..' I (' l' t l U  m agncL3 ; altlo 1ur dealer8 111 amat, ur} 
Clei Lrkal l::I u pvhes. 

M:wufacl Ul'ert! 0 1  pa tent articles, dies, m e tal stam Jjw 
i.ng, serew Inach me wurk , hard ware tlpedaltlcH, lIHl.t' h l H ·  
ery and tuols. Q U flUl'l){:L ,,\lanufaclunllg- CUlli llallY, It> 
uuuth Canal Streflt. ClllCa.�O. 

tion of the \v ork-h ol dcr s or ('entl'l' p i n s }  whit'h rl' l r H i� I..�a;. T.  JI�,\ ;)'D j { Ha; allil :JI. �l. }i' l{I ;nn, 
et

�
.

l l q u i r y  1'\ 0  ... � 9 6 'J  .. -For lllanuJaeturer� of salve, 
I n t U ' r  rota t i on g o e �  on con t i H l l O l I H l y .  .J n c k s o l1 y i Jlf', F I n . I n  l !J b  iu \ (' n ! ioHj  ',\ tL i dl 

]'(' J u t�,�.; 1):J l'l i e ll l u ]' l ,\ 10 i lll l l l ' O \ {, IW'll t b  i ii j I l l' tU. L
,
l� -Adj��table �Le(Jla.dd\:'r vatc n t ed 111 ('unaiia 

C O l  'FEE OR ::; P I C FJ  1U I LL.--- J .  \Y. Ii IlWY, . . " I and U n Ll ed ;States. U sed Oil staIrways . ..l\ e v e r  pl .t(..:et l  
b i u e }>:" UlI'  o ll.ie " t 1;-\ I n  1' 1'0 \  l I l p  a n ' \  {' I' :-, 1 1J l t' ' 011  lHurl.;:et. J oseph A. J aeger� H ailler, H uH Ave. and 
Ill u l t i !l I\! <:o lU p ollnd f'xp n l l ;-; i Oll - i  1 I 1' h i EP t 11:1 j \y i l 1  hU" ::--'cotL Ave., Bradford P.lrk, � .  I .  C. 

Butte,  nlon t . In carry i n g'  (J u t  t h I s  i m p J'ovt'­
nlent the obj e c l  i � to IH'oyidn a m i  I J  wh it ' h  

sha l l  bp adu}J ted for grinding o r  p ll l n' r i h illg 
coffee and spic('s, tI1 P  HUlllC to bf' n o t  on b �Jilli ­
p J c i n  constr uct i on , hu t afiap tr:' d for lll o r e  t h o r ­

o ughly g r i n d ing o r  ]) n l \  e r i z in� I h a n  i s  JI () � :--: i b i e  

with any simi l a r  m i l l  kno wn to t h (�  i u y('n t o r .  

CO l N-(,ONT110 1,L EJ) L I Q { 1  I n - I )  I ,, 1 ' 1,: :-; ,, 1  N O  

A P p�\nAT l " K  A .  li'. R l{AD 1-' H A W ,  H if:' } w l' ,  Ca l . 
r£he in t<'ll t ion in y i f'w in this cu::-;e i � tIlt' 1) 1'1) 

vi si on of a s i m p l E' llH'chanis lU \v h p l'I' in  l iquid 
may bf' dra \\ 11 fl o m a suii  al)Ie CUll t U I l H' l" on t h e 
d�'p O R i t  of a H t1 H a lJh' (' oin 0 1' s l u g , t h e  \'u I unh_� 

of e : w a p ing fl u i d })ping- regulated H lI t Olu n l k a l l y  
"by t h e  oJH' l' a t i o n  of a s u i t n !Jlp kn ob a n d  tIl(' 

('oin Lwing- diH('li a l'gl::' d a u to m a t i c a l l y  i n t o  a 
s u i tu 1.J [ p l'E'c('vtade, so t h a t  i h e  coi n \y il l n o t  
slIbs,.l(]tl c n t l y  illterfere with th e  p l'OlWr � c l' v j e e  

() r t h c ma('hine . 

N l' T-'J'A l'l' I N n  M A C rI I N K  -- U. F. ZWIL­

L I N G  and C. "' " lt l \ ' lL\.. u n s ,  lll ('yl'iu n d ,  O l l io.  I n  

tb i R paten 1 i lt l' i l l \ ( ' n { i oH has I'p l t ' l' I 'nl'p to a 

m a ch ine 1"0 1' <J u t o ll1ati cu l l y  t l l l ' t'ad i ll g'  H lI ! i') ; and 
ttl{' P l' i l l H' olJj('(' t o /"  Lhe in \' t ' 1I l O[ 'S iN t I l(' p l" O ­

dueti on or a Hut c h i l\(' i n  w h ic h  U H '  tavpj n �  

ove l'a t j P tl K a l"e ll l'a c t ka ll y  ( ' o ll ti ll I l O l t H ,  n n <l  1111 1 S 
vcry great ly i W ' [ l ' u ::-: i n g  t lw H}tc('d or the 111;],­
chine . 

bp f' ffec t i vp i l l  ol H ' l'a t l un w i t h  atl (' ( 'OIl O ll l i (';t 1 i l Iul u i r y  N o . � !.Hi ..) .--j�'or makers of HghL-weigllL 
Ut'5C of m o l h'!' a gf'H t ,  Ni ll l P l v aud <tu ]'(- d l lp  in I kel'u�eJJ e cngwe;:;. 
( 'OIl � t l' U (' l i o l l ,  :I u d  t':..u� i l .V  r(' \, (, I � I ' <"l .  T1w i n \' (' 11 

tOI '�  lJ U \'P  a l so nw <i(' a n o t h (-' I '  i lll p r o  ; (' m (, l d  1' \ ' ­
l u t i ng to m l l l t  i p k  ( 'UlllPO lllHl (' Xl ) (l l1 � ioll f-i t t':l lll­
t ll l' l l i n f' � .  t ht' o b j p d  or w b it'lL i N  to  lIro\ idp :l  
mach in e of t JI i H  ('1I:1 1 'a('/ l' 1' t h a t  w i l l  l)p {' IT( ' c i iy(' 
in olJt'nt1  i o n ,  N i Ill V I l' and d U l 'abh' in t ' o ll :-) t r 1 J t ­

Hon, ca � i Iy l 'C Ve l'J:w<l, a tHt a l ' l'H llgect to ut i l izp 
the motive agen t lo the f u l l e s t  ex t en t . 

'1' w o  vatelllH fu l" ;sale. H u p p l y  i.::l.nks for water �lervi ('e, 
No. 19f>,fj(i:!. V al v l' ,  It (, lI t - i ) IT, for H U }l p l y  tauks , N o. 
4 a� ,�H.1. Call f U l'll Ud l  suIlle v a l v e s ,  c u t·I1tl', in workmg 

urder� P. J. LoU halll::lCl', ( ' larcndUIl.  'l'eX<lt\. 
I n q u i ry N o. �j !Hi«i .. �jr'or

" manufacLurers 01 the 
. ,  Calcntado r d c  ( aml)·" 

W ould you b e  i ntcrp8ted in domg' snccessful b UB l lleSt'l 
III lHexico ? Plea�,,' w n t e 1 0 r partle u l artl. \ V e  vri l l  r e " 
commcud y o u  a m a ll well IdlOWIl w i t h  all bu�ille�H 

�lLuatlOns in  that cUllutry. A rtu ro A ll(lres, (�uadala-

.luil nra}rs and 'J' h c i J· AC('cs�o ries. 
jara, :Mexico. 

I nq u i ry � O e  :; �U i 7'  .. --}l�ot' machinery to saw b attplls 
U�\. I L U O A  1 ) - ;:·nV r rl 'ClI .  - T. ,\ " BpW1<:;� ,  l! l:-w], · o u t  01 Hlus8eJ shelis. 

s l out',  \"-iI. �II'.  Ho\\,('u ' S  i ll \ ( 'n t i o J1 iN in t I l (' I lr i:"end for n e w  and complete ca.tal ogue ot ::-\elClltlfic 
H a t  l l re o /" an i lll]J J'o V('d a u tOl t l : ] ( ic  [ "a i l ]' oa d- and other Bouks fur sale by M u un & Co.,  ;itH Broad w ay 
S W i t d l  d('NiglH'd t o bp H('t i n OjH' nl i l on I I .' j i l p  I l\ eW Y ork. Free i) 1 1  app l l l('atlOll 

pugiJH'f' 1' O J' SOIll(' oi I H'I '  ]H'l'SOll Oil thp ( I ' ;l in o r I ; tUl u h..·y N o . 5 H6� .-For im porters of tea aud c01-
H w it e l l lnun a l ong t I l(' 1 1':H'k, a s  WI1<'l1 fl' l ' lgl l t - iee. 

t l'a in H n l'(' heing- oP P 1'u t p ( i  OYP I' tIll' 011 1 1 1 ( ' ,  1 j l lHl ll il'Y No . 5 " .UJ .-F'or IIHUlui'al'tllrers of s tcreu-
(' o l nv ]'('1l (' D d s  ('('I' tilin no v('l ]"(' : 1  j I I  I ' ( 'N i n  l I l t'  �(j( )peH. 
N w it dl Ilw (' h n ll i Nlll aHd ill 1 11 1' ('o m i li u a l i U lJ , JfHl u h'Y No.  ri91'O .. -l!'or loum for weav ing wire 
w i th tlH:' tm m p , o f  n Nh i f1 ing; h' vf'l' wit h �i( H wL ft'f1t'('. 

l i g h t, and l oddng (ll' v i t' ( '�, .  
�T I � ,\ [ l\� ll� H A 'PT,\ ( , I  L\l l l �Nfr F n H  

J ll tl u i l' Y  "!\\ o.  5 9" 1 . --J;�or parties making lll:tch iIlC:-; 

:\ 1 1 ' 1 1() 
I m,p(\ b) ", t ! HII ]J  (ju tl Ct'�, etc. 

I tl (l n i l" N u .  ') !J 7 '! . - ·For TIlNIl 1 1 fadnrer'R of h ard 
� h n e l  r u b ber,  glass  wan',  bra,"!s gt)o/lr:: awl carbOll. MNl'l ( '  A l l t- H l t :\ h f·; el ,  - - ;; , .1 . H,\ I. I. ,\ � " I "  ,\ , 

l f ll l d t' J I ,  ;nul (; " l [ f1 L I C IJ ,  L i J H' O lr l ,  N" h. T I l t '  
oh.ie!'l of 1 11 (' hlVI' I Jt  i o n i s  t o  p r o \' j (k a p I":1 ( ' 1 1 ("<I 1 

I n q u i r Y  X (J .  :)!)7:1.--»j'Ol" part ies manufacturing' 
IIla.dJ i n e 8

' 
for mak l u r-.  ('Igarett es. 

Of (�ell(·ra J I U .,(\I"(-"st. d(' ric(� whi rll ma ,v j ) (' j' ( ' n d i l y  " o n rH'( ' j pd \\ i l ll a h H luit'V N n .  5 �)74-.-For manufacturers of sand 
bJ :JSt. rnachiIl(':'l" 

CO PY. ]J O L I  ) ljJ H.- .1. L.  H I  n m H, �(,:l t t l f ' , (TO N SO Y ( ' I, ,, pip e lw t W(' I ' 11 t i l l' t l ' :..I in-Jl I I) ( '  n u d  t ht" 
I U Q u i r y S o .  :l1, ,- :; .-I,'or parties putting' up sh ingle 

mill  to cnt cypress shingles. ,\YaHh. Thl' d<::'sign i n  i ll i s  ( 'H �1:' i �� 1 0 m ('(' t t it p t l ' i p / p  nl lv(' o n ('a l'� ;I n d  :t J �o ') (' t \\' ( ' 1: '11 I l l(' t'll­
dernand� of I .Y f lP - \v l' i L I ' l' H P l ' 1 n t o n .;  1'01' a d(,y j i ' ( ' 1...:.. i n ( ' I' I " s  I n'akp- \ n l \'( '  : 1 11 <1  1 1 1 (' t 1':1 i n - p i ]h' on 

which w i l l  lwht a copy HO :-; t(,H(1i 1 y in p 1 :1 (' (' (,llg'illl' :-J ,  the train -p i pp. t I' i p ] p  \' a 1 v(' , a n d Pll- fU ll ll i ry No� 5H 7 6 .-·}l'or manufacturers of carbo-

tha t  t h e  j a r  o r  v ib ra t i on of th (' m a(' l J i u(' w i l l g i ll('('t" ' r:; l) l ' a ).::p- va ] \'(' hp illg" p a l' t R  ( 'O Hl lnOn to a n  
runOUlll. 

effp{'t it  to the 1east P ORNibl p (' x f<o n t  ( Wh (,ll i'a H" ai l" p n'S H 1 1 l'e -1Jl'alw RYRtPlll , an d \vh('n FiO ('on- co����li r y  N o. 59,." .. -For manufacturers of barber 

tpnr-cl to a Rol i d desk w i l l  do away wi t h all  IH' ( ' tp(l H01' V{' t o  :1 1' J'(�8 t a lly kind of g"I' il ty OJ' 

vibration ) a n d  w h i e h  lllay be 1 1 ",,<1 in allY I other impu rity that (·nters thc strain"r dc­
J IU 1 Ilh'Y N o . a97S.-For dealcrR in samples of rUbe 

ber st am ps. 

1 1 1 {'�.l ill j ' X i ' I · ,"" :-";  or j \\ r ' lI t ,Y- fO I [ 1'  1 1 0 1 1 1 · ...... ; i l ll W l lll L a :-.:;  
a l o l a l  t o  i l l H j. l i w l '  hV ( ' i l t y - i'o I H' \ I ( ) U I 'N  ( i l' a d a y .  
N i ul i l il r l .v  i ll ,";J i l i n l.?; t o w <l l'd t t l !' ( ' , ! H t , f)W; 
Hl ep t :-.  j \ It '  � 1 1 1 l ('a r l i t , ! "  l ly tlw l'i 1 � l ll.�(, l w  lia;-.; 
IItu<i1 '  i ll I l j �  I Ullg i L l l ( i p ,  fo n !' m i lu l tl':S of t i me 
lu1' ( 'ael l  d" g l' I ' i ' ,  l':lO Ll w i.  t ht,  d aY H ; 1 1'(' l p :--: �, U t a a  
j \\'(> l L t y - I'O I I I' h O l l l'l:) l O llg. I II go ing" ( ' ll t i l 'Pl y 
H I 'O Hll d ( l it'  \v o l' h l  Lht'H(�  d ( ' j J(' i P1H'i ('N ill Uw 
lPll,�· t h oj" I IH� day :'"- 1110 1 1 11 1  t o  t\\'('n 1 y- io l l l' I I O I U·,S 
01'  a no t i H' J' d a y ,  �IlHl t h i N  L I l t' voyagp!' g'(' tb  by 
Hhir t i ll g l li H  d a t (> Im dnv n nl OIlE' da y on (' J 'O:::;S­
lng' t il t'  l ,s O t lJ J Il ( ' r i d i :l I l .  1 11 o l dpll L i m p s  shiVs 
('u l 'ned i 1 [ l ' i l' J' ( T k o ll illg witho ll t dl::tJlg(' U l l 
t IH 'Y h a d  { ' ( J lllp Jt > t ( ' Ii 1 h I '  \' i ) ,n J g e  and. t lll:fl lJIa df:-' 

t he ( ' i ld llgn ( ) J I  i l ] ' l ' i v i ll ,g i l l  1 ) 1 ) 1' 1 .  : : . \V h y  w i l l  
a \'i ' �..; :--:d m a d ( '  o f  ( ' P IU Pll l iJ o l d  w a t t' I' a n d  n o t  
ki� \'p wa / P!'  0 1 1 1  j ,\ " ... \ \,i ';'; '4( ' 1  \v l J i d l  w i A l  not 
kcpp w n t (' l' 1 ) l l t  w i l l  n o t  l\. ( 'l 'P \\ a t (' 1 '  i ll .  1 t  i s  
i 1H'olll '(' i v n ll 1 l' 1 h a t i !  slto l t l d tIn :;0. I l o \\ (' v(' r ,  

a \, ( ) ;-";�I ' l lll: l Y  l i t '  P O l' l ) l I S  s o Llw t w a ! p l' w i l l 
lt�alc i n t o  i t. \\ I H'11 ij i N i.;e( 1 11 1 "J a l an k ( Jf  
\y a ll' i , :l 1I d  y P (  n O I  1 1 ;1\"" w a h'i' nlJl o i l L  of it. 
so :lh to \\' l' j t l l f '  p i a n' w l]( ' I'(' i t  s l allds Wh('Il 
i t  ('I)u l a i ll d  \\ u l { ' l' .  rl 'h i �� i N  i ·  .... l' l : l ilWd by thl:! 

f n ( ' t  i tw t  t i l l' w n t('l '  w h i c h  ()o:t, p s  t l ! l' ( ) l l gh Ow 
1)( l l 'P'i u r  I hI' \' {' :--:�\ ' l is ! ' V il jl O I':l it'd a� fUHt as 
it iI P I H '{l I 'N  o n  [ J u '  \) 1 ) 1 (' 1 '  S \ I I ' I':1 I ' e  : 1 l J d  d ot's 11 0 t  
u(,{, l l ! ) l l l i a j (, i ll s u !Iici ( 'ut  ( j u an i l j i p s  In  d l ' o j )  o JL 

l · :-.;l' i H m a d ( ,  or L h i s  v e{, lI l ia l 'ity o j" 1I0],01l H 
Ctl l ' t JH 'H \\ a l'e  \ ('��( ' ls  1 0  N(, ( ' Il J'(� ( '001 w a t t ' !' i n  
ti l ( '  i l ' o p i n,.  �'\ P O l ' O W; n· ... � :-) e l  h; J ) l [11 g' i i I  a draft 
o f  11 i !' in t l u '  :-; it :'Hl i '  n i l d  j l H' ( ' \" ! P 0 1 ' fj L i o n  q f  
t lw \va t ( ' I' fl'Oli t l il e ( ' x l ( ' t ' tl il l � 1 ! 1 ' r ;lf'( '  ( ' o l ) l s  Lilt '  
\\''' [ ( ' 1' j' ( ' lIla i n l ng' i l l  l i l l '  \'P ';H 4 ' j  ;--i f )  :I N t o  IH' l'e­
f l't' ,..., ll i n g  t o d r i u k .  T I t \ ,  1 I 1 : 1 1 1 1 1 i'a ( ' t  1 1 1' (' o f  ee-
1 1 1 ( ' 11 ( h I 4 )( , ]..S a N  I '  i ' d  I II : l 1 f ' l l l k r ' l l l l 'a l \\ 0 1'1\:  an d 
Ill i l  ( ' ] l i ll f ' �; 1'0 1 1 I ! <l ld I l ,,,-\ 1 i l t ' l J l  .. 1 ] ' ( '  ( / ( , S( , l ' i  tw() u u <1  

il l \[ :-; t r:i ! p d iu :-) ( ' 1 1'; :\ '1' 1 \1' 1 '-' A � J l'" J : J ( ' .\."\ ,  No, � ' ,  
ro 1 .  S D .  a h . ; o  H I  1 ' 1 ' 1 . 1': \ 1 1'; ;\ '1 ' , ,'\' o � .  l 1 H a wl () l rl j  
1 0  ('('n t H  ( ,H d l .  j\ Il .V I I I <1 k ( ' ]' o f  b r i t' i "  1 I l: l l ' l l i ll ( , ] 'Y 

( 'all I lw k p  t i l( '  " j oc k  l l l l d ( l iw:, l lHl dli ll( , .  \\' ( .  
J'('I't ' l " ,'y O l l 1 0  j it t '  �\ n J ( ' l ' j ( 'H Il ( ' l a y '  \\'I)J 'k lug l\la­
('h i l l t ' l'Y ( 'Ol U P : l ll Y ,  l : l I c,,� 1' \ 1 ::; ,  O h i u ; YOIl 'w i ll  
u l :-;u l ind <..l ll o 1 1 u ' L' : l d d l' l ' � H  in t i t l' ( 'o py of 
� L' H � :\" l'J jI' I C  �\ '\ I I ; jU l' \ 0J  Jl lt ' U l i o lH'li a bo v e .  

D, L, 1', t he 
vel{ )(' i l i t'H of lig l l l a w l  n it J ' <J d i ( Hl from t hp 
lll i l o l 1  U)( '  N:'1 1 U I' ,  a n d  i f  H ( ) � , w l l .\'  i �� i t  t h a i  J I I P  
t id("...; :I n' d l' : I W II I I p  w l w il t l H '  1 1 I ()OJl is n p 
pa l ' I 'n  I l y 0 \, ( ' 1 ' t IH' I ))  .� \r li a ! i ...-; t i l l '  .t( ' t  l m l p md  
l ion of j } ) (' lI l no n  aN 1 ' I ' ,��;n l ' i b  ( h i '  i ' n l' i l l ,  w ! ) { 'Jt 
i t s  U ] J i'« ' l  \'Cd p o s i l i o ll b� ;ll j lw :t,(, ! l i i h  ',I �\ . ' i ' lH '  

1"0 1 " ' (' I ) f  � 1< l \' i t : L l l l ) n  h ,  iw l d  b y  ;-) (, j i ' !J l i :--: l ;-;  t n  n d  

\y i l ll n v p l w · i l .v  o r  1 S ( ) , ; � Ot l  m i ] { ' H  ) ) ( ' 1' s{'� ' ( J n d  i n  
I l l !' � V : I<' ( ' �  IJl' t \\ � ' l' li t h i '  1 1 ( ' ;) v � ' l l i .\ \ lo(l i (,H "  'n)! ,  
t i t/PH [J l'o(l l ] ( ,ptl hy ll l (, ! l lOl) ll  H l' t '  not d i n' t'f l y 
I H' 1  \V P P Il  1 1 w lI l O ( l n  a n d  I lll' ('I'll j ( ' 1  o f  t h(' (,H l' t h ,  
( h a l  i ,; ,  d i l 'Pet l" Il Wi(,l' tl1 e moon , It I 'P(l l l i J"e� 
t i 1 J H' io OV(, l'CO llle i Jl l' iuel' tin o f  i he w a t e r )  

:uHi t he en'8t of Ow lide w a vp i s  about ow' 
hOll r be h iu d the moon in t.he OIH'1l SC'U, w hi l{' 
IH�tl l' t h (' � l lO l' e ,  in hays an d 1' i\'PI':-; i L may b(' 
m il ch f a l't h (' l' t h U ll  Olis f;p ll i""Hi tJlP moon. TIl\' 
p ORi t i o':l of tIll' mooll in 1 11(' sky d i ffc' 1's as t-;een 
fl 'om nny p ln ep from it s  po s i t ion as t-:epn from 
the een i f' r  o f 1 11 ('  P U l ' t h "  Y o u  can d r a w  a d i a ­

gram for t h ('  l a t i t ll<lp of y o u r  pluee and HPP 

the re lath r p o s i t i on :l R H('l'n from ,Your p lac(l. 

a n d  f r o m  the cen tp l' o f  1 11 f-' p a r i h .  
( 9456 ) S. I,'" C, asks : W i l l  you kindly 

n u mber o f  p O H i t i onH on a fold i ng" tYI)C-writcl' vi tI'. 

rabinp t, dCHk, o r  tahle i n  a wa y t o  avo id 1'('­
aI���

l
l
e
l!�1�1.'

ng�g
e
.,�

p
�71).-}l'Or maChinery for extracting d

. 
('d de tIl(' fo l l owing qu est ion s : A elaims that 

( ' ( ) ' ] I ' I N ]" ] )  I ' A I I  ,\\'AY-'I'I I'� ANI) l' AI ] I t I I' t ' I' t Jl ) 1 '.I ... . '.. \, r I l as 1H'V('}, )PCn H('lcn ' I  l cn l l y  d('monstl'a c d  
m o v a l  or l'CadjllRtmf'nt of t Iw 1 1 0 1 d('1' WhPH 
covering tho \vr iter with tb(' ol'flilw l'y ('OVPl' 

with wbich they are providell or whcn open-

li' A H'j'l jJ X r N O  J ) 1'jV I C I� "  -- .T. 'P. (J It H'II' I � ,  aT�(r���\r;O:d�: a 980.-FoT m anufactUrers of peat that i t i R pORsi hlc to t h row a globll I n r sphere 
\Vatertown, 'J'?nll. J\ft·. Gr iffin'

.
s i?-ven ti on re- i I n q ui ry No. 5 !JS1.-E'or manufacturers of wall 01' ba ""ba l l  an ll lIl�ke it <le RCl'ib� a ('11rve on 

fers morc particularly to metallIC ties ; and the and packing paper. tbe same p lane, I. e., what IS commonly 



SEPTEMBER 10, 1904. Scientific AlDerican 
termed an in-curve o r  an out-curve. A also 
claims that If any Clllve does take p l a < e  It  is  
due to the resIstanc e of the air to the ball  
travelIng in one d I re c tIon hut reVolvIng In 
the opposite,  also that saH] cmve will not ex­
ceed 4 mche" i n  GO feet. B clmms that a 
baselJa l l  can be t l1 1 0 \\ n  flO feet a n d  m a d e  1 0  

" break" o r  dpf)cct at an acute ang-Ip when 

about 58 feet, also that It  IS  PORSIble to throw 
a bal l  GO feet and ( a llSe it to  (Il l ve a a�d 4 
feet f l o m  t h e  m e d i a n  l I n p .  A rl�heu� r a n  he 
no doubt about the ell1 vIng of P I t( hed ba sp­

v a l l s .  I t  I S  sePli PVPIj da� . j �l tdH'l R n rp 

chosen for thel I abI l I ty to lnteh HC U t'\ PH " 
\Ye do not,  hOW€\ €I , know the h m l b:;  of flIP 
d i s tant e to wInch u 1mll lias llpPll o r  nlay be 

( u l'v('d, and sho1 l l d  look \\ Ith donht upon 1 h(' 

st ate ment that a lJn II ( n n n ot l)p ( ll I vC'd more 

t h all 4 im hes in no I ..  p t  'rllp m a t i I' I" has 

lH'en ana l � 'l;pd hy st ien tu-:; ts \vl th t lI e  ron 

( i t l R l On t h a t  the cll l ving I S  I ll ('  ] (, S l1 I t  of n 

dUIl Inisl1Pd ]J I assnl e on on e SHit' of th e 
\ ulving ball .  r['lw an I S  l ent hy I h (' h,I l I  :l �  
the hall  l llRh(ls th rough the a i l . 
e qUlvalent to an a u' elll l ent p a st thp ball  hav­
ing the same velo( ity as the ha l l . r£hp ] ota­

t ion of 1 he bal l C<lll R0S the I tl rpf:H tlOn of ilw 
aIr on onp S Ide , tlwt to\\ aJ d Wll l C h  the b a l l  I S  
tm DIng-, and a p I pssm e I S  V i  OdlH pel  t own 1 a 
tl1d t SIde WhH h p n s1H' R  tll(, IM l l  away f l o rn  l i s  
s t l  aIght ( Oll l Re, as 8epn hy onp wut (,}llng tho 

b,l l l .  Any lJatt"r c a n  tell  � 0 11 that tbe bal l s  

give, in as s i m p l e  a n d  non-t0chuieal languago 
u s  p ossi1Jh1, such l1 Pce:;;sal y i n :;;t l ll e t i ol1 In 
chemIcal analysis, in itR ] p l a t ion t o  1 hp m an u ­

factulf" of g l u ss,  u s  w i l l  t'n.l ble t h e  WOl k111 n ll 
to dUowovei bdofehand ti lly impel ff't tIOll F{"  in 
the ingredIents, and RO a \ o i d  J .l il u l P i n  the 
melt. 

PBDiCIPI.F.R AND PRACTICE OF AH'I'lF[r [AI, 
I (  E-MAK I N G  A N D  R� FH[(,ER \'I'TON. 
Comprising Principles a n d  General 
ConSI deration ; Pr actice a s  Shown by 
Part icular Systems and Appa rat u s ; 
Insulation of C o l d  Storage and lee 
Honsl's, Refrigerators, etc . ; Useful 
Inf ormation and Tables. By Louis 
M. Schmidt,  Ph B .  Philadelphia : 
Philadel ph i a  Book Com pany, 1 9 0 4 .  
llvo . ; PTl 291 ; 1 5 3 engravings. Price,  
$ 2 . 5 0 . 

T( (-' m.Iking and 
of g t  l'..-1 t  fi n d  Ill( l'eaS l l1g 

Cllrve, and for that I ea son al p hard to Int. t h p  Ip,l(llllg" m n n ll fa ( -
'Ve do not know \vhnt S('len t I fl c  UPTnoTl s Lrai l Oll In ( on (  h l s i o ll he III t'SPIltR Romf' In 
would sn tbf;\ A, but t ht' i.H t 0 1 (111 v] n� IS 

I Sh lH tivp t al) i{'N ,  :lIU] �l ( h d, p t e l' OTI I U}ln d .11 1  
capable of op tIca l UPUl o n H ti u  j l Oll , a n d  I t  I S r l�lw S l l (  ( P SA  o f  this,  t 11<' S(' (  ond ('(lI t I on 01 t he 
the bnslnpss of scierH e to hnt! tll e  I PaSOH [o r  w O l k ,  Is  } ) I PRH grd f l om t h e fat t t hat thp fu st 
the ObVIQllH VISIble faet. {'(h U o n  I S {'Tl t l l  p l y  p xha ll R i pd and i he d e m a n d  

( 9 4 5 7 )  :BJ . E . W . asks h o w  the , tI l !  1I11:"'n 
.. 
h 

.. 
" .. I' .. 'd 

..
.

..... = 
_________ ......... horse power of a n  electl lc motol I S  1 P( l\.on( d ---- ­

Is it I edwned on what l1ll' Ill o t m  Will dl itw 
01 wllat it w i l l  l I f t  t 1 1 0w many Ilwn \\ 011 1 <1 

It takp to l Ull a ma c h I ne h,Y j o ot V O \\ P I  t h ,lt 

( an bf' l Ull hy a 1 110 1  SP P O\\ Pl III o t O I  I A 
'L'hf' h o uw IH)\\ PI  of n Il t' l p ( i l l ( motor l R  l eek 

oIH'ti [l orn thp n m l)('1 ( ,�  li n d  volt s  WhICh It 

t(lkes. .M lI l tl V l y togptlwT thp amperes and 

v o l t s  as df'tellll inf'(] by Ow Illstllltnpn t K  and
. 

dIvide the II I Odll( t by 74(1,  to obtd III tIJi' hm se­

power. EIgh t O J tPll llH"l1 m a y  bf' taken as 

about equal t o  1 h O I  S ('  p owt' l' In eont lnnous 

WOl'k,  a lthongh n o  dpilTlI tP  Ilurnbpl ('n n  ObVIOUS 

ly be aSRign pc] 

( 9 4 5 8 ) F'. K W. asks : Has it ever, to 
your knowlf'cigt', 1 ){,('1l 111 OH'(} b v  R( l (  n i  L h e  
demonstra l lO n s ,  t ha t a ha l l  I !J I O\\ l1 hoY tI l !' h 1l ­

man Ul'tn t un lJe ( lI l Vpd l ll ill t' a l l  f \\ 1 1 1  y ou 

kIndly infOl ln mp in 1 <'gfll (1 io tIw m at t P I  '! 
A .  (1 1HVPU I m l l s  a l P p i l < Iwd (,\ (' l y  <1 tl� on a l l  

t he busplm l l  gl o tlI)(]'" III t he cOll nt I y . 'L'llc l e  

( an be n o  llUPRt1011 �lhol l t  t ll(' 11l u t t p l. It haR 

a lso lH'l'Tl wafie 1 hp R u b jt-' <  t of llI.l tl H'll1 d tleul 1 11-

, es tigatlOTl The ( OIl( lusiOTl I S . "The ( Il l  Ylng 

of a p l i ( h(ld lJUS(\ lMll OJ d ( Ol I l t tt�n ll l� hall  
i s  due to a r ed u <i u Hl  o E all I)l ( RR ll l P on one 

s1<le o! tlw l otahng ha l l . "  l O ll \\ 1 1 1  illl d  a 

valuab lp Ul'tH Ie on the HlI b J P � t  of the c l l l y�d 

iJU l l  m ou r R I  I"I'I,L M I , N ]' No. 40:l,  p l l ce 10 
cents. Other alti < I ,, "  arC' p ll b lished 111 the 

S U l'l'LM�l1lN'l' No. 4 1 0 ,  42;),  4 (;:3. 

NEW BOOKS, ETC. 

How T O  ILLUR'I I!A 1' 1; � OR NEWRPAPERS, 
MAhA7, [ N E ,;l ,  BOO KS, F}I (' . By Charles 
Hope Provost.  New York : Brown 
Publishing Company, 1 9 0 4 .  12mo. ; 
pp. 1 8 (1 .  Price, 5 0  cents. 

Ml PI ()V()�t'R position aR a \vell  known i l l u s  

t l utor of tllP da y w i l l gn e this 111<lIlUd] a c l a i m  

ulJ On poplI l u l' I Pga ltl. If ( I i ll( i sm lll a y  be 

vpntll l'c<l, I t  mllHt b" to til<' ,'Ifeet that the 

W l'J tel  haR t l i pd to (,O'YPI' t o o  Tlll l< ll gr ound, 
and ( OIlRt'qUPUtly h a s hpf-'m olJIiged to dU3pose 

of  fm('h Hub ) p (' t R as " P P I  SPP( t l ve , " "pI ctorial 

( 0 1Il1lOsition , "  a n d  " 01  n .lI11Pll i u l  il(-'Rlgn" \\ itl1in 

tI le  l i na t s of o [lP OJ tv\ () p.tgPH. rrIll S j .1< t , 
hOWflH'I , dops n o t  (k i I H ( t I l Oin tll P v.l l l l P  o f  
ilw W l'ltP I ' R I pm a l ks a n d  inHtl l ! ( t l oll '� on oi h r l' 
R u h l p ei R , as in llw dln l ) j () I H on "3 1 th-d i e 
anal olllY, "  fot' 111 R tmV f', w h a ll .lI P I PIDu l ka bly 
w p I l  I l l m;;t l n 1 pu by p l n t/'s sli o \\ i ng- t h p U l t H II­
l.1 tion o f  t lw }jony l:-i l l l H t l l 1 ( . tlip d i Nr}t) �-d t i()n 

of the lllW'H l (, R  01 I1w liod.\ , .� nd l1w H'L l a i ive 

P l opOl tionH or tlw j P. l t l [ l PS o f  I h(-' i a ( p  a nd 

of the llWlllhpl N fl n d  l Hl l i s  o f  tIl(> hod;\ . Tl1(' 
list of p ll hl i sh e l " \l h o b l l .)  i I l l l s l l ,l t l \ e  \\ OI k  

�honld lll' o f  l i SP 1 0  bpg inne l s alll b l t i Ol I H  t o  

m a k e  IllOnPj hy I n  u�h a n d  Iwn , wh i l e an 

appendIx, dp, 01 ed i 0 1 he 1 Ppl Odll l  t ivf" pI o(  ('NSP S 

lIsNl in hook, PPI 1 0 c1 i (  fl l ,  and n dvPI tH·nng \\ ork. 

( On t u l n s  m ll ( h that tlw lwglunpl' o u gh t to 

know. 

CI�n M TCAI-, AKAT .. Y R f H  ron GLA H FL\T A K J"RR. 
Containing Methods o f  Analysis T o r  
Clays and Other Sil iPates whi ch w i l l  
b e  found useful for the Pottery I n­
d ustry. By :BJdward C. Uhl ig, B . S , 
Chemi s t  for WhiJ all Tatum Com­
pany, Member o f  the American So­
c iety of Chemical I n d ustry. Pitts-

8vo. ; pp. j 36 .  
Glassmakers 

fol low cel tain 

whether the ingl p(lhm t s  use 
are of the requiled strength ,md Jllll i l �  JIll 
rhlig u rges a systematic  lPst of 1 a w  rnatp l' i a l H ,  
a n d  a more carefu l RCl'lltin:y of OIH'I  n ti o n R, 
such a s  batch-mixing and gas mak Ing, 1n o111 -
ising that the freq ll Pnt I ,d l m es n ow ( 31 <, lessly 
attriblltPlI to "had Illck" w i l l thuR be I edll('e<l 
to a minimum. To thIS end he endeavols to 

INDEX OF INVENTIONS 
For whit"h Letters Patent of the 

United States were Issued 

for the Week Ending 

August 30, 1 904 

A N D  B A C H  B B A R I N G  T H A T  D A T E  

[ See note at end of hst about COPIes of th ese patents.] 
Add](�Rf.1lJlg' HUll hll1(', �heldoll & 
A(LJllR t.lhlt' Inu<!\.('1 ,  A .  R I P(,RP 

n h aufrn u n  . 
Md' U l l d n e  

fornl 1 llg m adnne , E 0 Sutton 
U I h e l i p nstp11l 

J 
F J. _\ll �  

Dixon . . . . . 

H i'fOJ �p. 

.-l ttu chmf n t ,  I ftll-
709 ,065 

7HS,8!"14 
7GH, 799 
7bS n1l 

7GR, 722 

7fifJ, 1 2 6  
7(,H, S,sS 

. 7('S 8�6 

Gamp f; e i ,  R. Ij�Ief:"man . . . . .  . . . . . •  . • . . •  768,849 
(dHuag .... I p.('(:ptade, tIltmg, .1. n BragHnieI' 768,579 
G.u bag , tt( atmg, :\ .1 MO l RP . . • . • . • . •  769, 104 ha lll!( nt HUPPO l t P l ,  �\ ,,; Mf'l1FlOl , pt al . .  768, 767 
( .. I R  14('J \ (" J  a tol , al et) Ie-liP,  D n 1J'1 t�IchleI . •  768, 8;30 ( 1 .1 :-;  l)] OUU( el , CI OR:S] P) & Rq" hy . .  . .  7H8, 655 h<m pUllf;\ mg <I lJP<1r<ltllR , ]j�vPlett  & Red-

m U ll • • • •  • •  • •  768, 7D2 
Gute.  Spp 1JJl(] 14 .1 1 ('  
C .. ate OllE'l rltillg dpYJ( ( , .1. :N'. L} 1p • . • . . . • •  768,612 
OearlUg, .J. \V. .M i l lpl  . . . . .  708, 672 

7H8, f)96 U l.lSR g.tth Pl mg ]lit! ( nnw, 'V. l' Alten-
768,g31 
7flli,H41 
768, 61 G 

!laugh . .  . . . .  . . . 768,97() 
G ],I SS \\ ( ) I Idllg ma( l1 m ! , 1. "\V. (' ()l 1mrn • • • •  768,5�9 
Glassw.u t ,  s( .tlloplIlg, A. (}1 1l 1HIRtl om . • . • 769 , 1 :ru 
Ul.lSH\\ Ul'P �c.t11()Jl l llg deY ]( p ,  A. O r und-

strom . . . .  . . .  • .  . .  . . . .  • . . . . . .  7 60 , 07 1 
(lIOVl,  boxhlg, A l�" HUItt . . . . . . • . . • • • . •  7(18, 7 3:� 
GUllJ1 dllll <tt tndllIH'nt, M. }\fLtdwll . • • • . • •  709, 1 0 1  
G lmn st( <Ulllllg .1ppUI atlH�, P PI OYORt . . . . . •  7tJR, o})2 
Ur.l111opholl e, tI( l t Jl( ti lly Opt'I .11 p(l, T. RitJl� 

ban1U . . . . .  . .  . . . . . . . . . . . . . . . . .  7H8,728 
G ra i e  fender, JjJ (�. J)U }. .. P1 SOIl • • • • • • • • • • • 768,657 
G- l mdstolle h.wgPI', M. ])( 19o ft . . . . . . • • • • •  7GS, 895 
UUUH, .llkalme lulll ](�Ullt for oIhng , J.  G. 

W,ld . . . . . . . . .  . . . . .  . • . . . . . . . . . • . .  768,83r. 
Hai r  <ll PRsing ltit, A. Cohn . • . . . . . . . . . • • • •  768,588 
Hall" dl Y1l1g a vp.u atus, .T. J. Nu1t . • . . . . .  768 , 907 
H.l u "  d n  mg (}f'Yl�P., L R\\ ain . . . 768,967 
Hail� holdmg UPVH(',  .r. ])ol1g11](' . . •  768,658 
ILunme-r 1l11 ()tll� v<llvp me( h .lll lSJll , IHlPU-

matH , C. II II.H-'splpr • • . . .  768,898 
Harness, B .  A Dunkh· . . • .  , . . . •  769,0 66 
Harvester, complete, .1 & R. B. J\iorrcm • • •  768,881 
Heater,  .r  R Harkel . . . • . . . . • • . • . . . . . .  708,720 
Hedting furn acp,  J W Arnold . . .  . 7B8, 576 
HIde o r  �kln unhmnng machine, If. J Per-

k illS . . . . . . . . .  . .  • • •  • . . . . . 769,01 6 
H ide �OI k lllg <lIld llnh.nrmg machme, It F. 

WIl l i  lIey . . , • . . . .  • • • • . . . . . 768, 712 
ITingt', ]oel'l.,  H .  B \\"a1ter • • . . . • . • . .  7Gl-), (Ho 

76R, G85 HOlst, hll l l (  I ,  I I  .r. K rumpeImann . . . . 7G8, �OS 
76H.6.�2 II<'HS1 111 g Ul-lpardtus, A N .  H a(lle:\ . • . . . . . •  768,746 

HOlR1 mg devJce, 11 . . J. S("hmlck . . . . • . • • • • 7HS, H22 
1I0l �(' l(']{>a�ll\g deVIn', J�. A. Ba I DPR . . • •  768,;')78 7G8,!l72 

7UH, 74� 
76H,028 
7HR,G,sO 
7W),m)) 

HOI RPshop (all" I'. LOllI! . . . . . . . . . . . . . . . . 768,�80 
Hor spshoe ( alk, 1\ H .  GUlfill P l  . . . . •  769,071 
Hose suppor1 f I ,  l\leni"lor & UI ( Pllbla tt . , , .  7GH, 76(1 
Hulling JlUl( b UH', H. h.urth • • . • . • • • • • • • •  7t.m, 09� 
Hydroc�11 1Jon bml1P I .  A ( Hn�h • . . . . .  7 6l-), 1 12 

7GR,!1R7 19n1h'j' j or exv loRlvP Ulo1 0l S , d( ( t rw Rp.l rk-
lUg, I.i .T PhelOR . . . • • • • •  768, 687 

7h9,07') 
7(JS,�!)7 
76�, H2!) 
7H8, G2H 
76�,717 

[lH nbutor, A (l Bll1l1 h • • • •  • • 768, 631 
I wm l .1 1 mg elt (hie f10lHluctOl, I. K l tsee , 

768,754 to 768,756 
l I o n  : m d  .trS(nlC and malnl1g' samp, soluhk· 

( (lmpollnd 01, L HI)l(�gel . . . • . . . . . . . , .  768,886 
.Tar ( 0\ 01 , F P. l'uul, . . . . . . . .  , 768,950 

7nn, ORO ,Jonrnal box , .J E COOpPl . . . . • • . . . . . . . •  7G9,1.'W 
h e t tlt', fl .) 1llg, C .  M. :stllckland . . . . . . . . • •  709, Ill) 
KIln cnr, tUlllH I,  A. A. GPIJ . . . . . . . . . . 7GB, 707 
hllob (-llld I()( 1 .. , UOOl , II G "\ Olgh t . • . • . . •  7�,8i33 
h n oh f.ust( llln,::." G .  ,Yo RolH'ds . . . . . • . 7GS, 052 
L.tdd e r ,  .lenal, F .  S .  RP fl gl <lve . . . . . . . • •  7G8, 700 
IJump, "T. Tm eR • • • • • • • • • • •  768, 642 
L.tn1l), (']ee tll( , E. 1.1. JJllwtt . . . . . . . . • • . •  768, 847 
I.I.l mp, eh.�dl1c alC, ,M. F .  Goodu(h . • . . . . . .  7G8, 745 
L nup, g .lS, A H. Humphrey . . . • . . . . . .  768,994 
l..lolWP b a llbC'l , H Giesscl • • • • . . . . . . . . . . • 769, 072 
IJ.lmv h,lllgcr, st reet, A. "'.,. IIutchms . 768, 803 
LdlU[), Incandescent hydrocarbon, G rant & 

StPV\ art . .  . .  • .  . .  . .  . .  . .  . .  . . .  768,988 
I..IdlflP, 011,  (J H .  Hattan . . . . . . . . . . . .  . . .  768 747 
Lamp, petroleum lllcalldescent, .J SV\ oboda. 768, 828 
Lamp sucket subbasf', R .  B .  Benjamm . . . . 768,787 
Lamp socket, wpath c l p l Oof. R. B .  Benj amm "io.s,7.s6 
Lamps, deVIce for proteetlllg ('arbon fila-

( pllat
' "  

�r �e�l�n;��pNH�l��� ��:ut 71eetI H : .  l\Illle� 768 , 614 
7(;8, 869 Lat( h hftmg devices, manufactUl lllg, E A. 

U.  MOOIH • • • • • • • • •  • • • • • • • • • • • • • • • • • •  • 768, 6 1 5  
. • . • . . . . •  768, 782 

76g,H27 
7h8,997 
7()H, 1 0,J 
7tl8,81.J 
768 , 871 
7(ltI,05H 

. . •  7h8, 80f) 
. . . . • • • 768,7n:l 

768, b0U 
7( .. 8, 99G 

Lath fm illing machme, ruptaI, S .  DaVId-
son . . . . . . . .  . . . . . .  . .  . . . . • . .  768,931 

Lath formlllg maC'hine, mt'tal, .J. Ij�. 1\Ia-
IOIlP- • • •  • • • • • •  • • • • •  • •  • • • • • •  • 768, 94ft 

IJflth, llH'tal, S.  DaVIdson . . •  . . .  . . .  . . .  7G8, }) �2 
I..Iath, m(�tal, J F. l\1,llOlW . . .  . . . . . . .  768, 947 
Lav.tl0l3 , \\ .\t('r doset, and cabnw t ,  ('om-

buwd, .T B. Legg . .  . • 708, 87R 
La� Jl s}J 1 1l1 1d e l ,  II.  F NeulUe} cr . . . . • . . . . .  7H8 . h l R  
L p lI s  g ll ndlllg maf'll l 1H." , L \\ Ilhe]m . . •  7138.7] ;; 
Letter sheet and envelop, A. A. Henderson . .  7G9 , 1  � G  
LlfteI .  N e e  (;ulmaQ hfte!'. 
Llftmg Ja( k ,  II .I 8<.:hullCk . . . . . . • • • 768,821 
IAnoleum cuttmg IIlaehme, R .r. Heml ll g-

tall . . . . . . . ,  . . . . .  1m,081 
7G9,O<)O IAnoty p(' ma�hm(', J R. Rogprs . • • • • • . . . . . 768, f H O  

I..IIqUld dIrectlllg deVIl P ,  BlOwn & Tl uck-

tex-

7(;9, 1 1 1  
7U), 1 1 () 
7hk,008 

7()8, 9�),J 
7h8,581 
7U�),U;H 

769,003 
768, l:-J(12 
7G8, S1 4 

sea • . . . . .  . . .  . . . . . . . . . . . • . . . . . . . . .  768 , 875 
Liqllld fuels to motIVe POVi e r  a p p a l  atns, 

thermo-dynamic 1I1 0Cf'SS of appl:;: mg, P. 
K. StpI'n . . . . .  . •  . . . • • . •  . . • . . . . . •  . 769,029 

LiqUIds, mf"�halllSllL o r  npPalatus for laIS-
ing o r  convpymg VISCOUS, "T. E. Pedley 769, 01 4 

Loadmg and unloadmg appaiatus for bmld-
mg Ievet"s, ptc. , C H. Parker . . . . .  768, 682 

Lo�omotive frame pedestal tie, F J Cole. 768, 788 
Locomotlv� or vehIcle , turbme dIn en, J 

Vi-"'Ilki nson . .  . .  . .  . . . . . . • . . •  , .  . .  . 768, 714 
Loom fOt \\ eavmg looped OJ pIle fabrlcs, 

Deul1ls & Fawthrop . . . . . . . . . • . . . • . . . .  

Loom shuttl� box, A Il f'utOll . . . . . . . .  . 
Loom v� a l p  stop motIOn, .T Chall1l' . . . . .  . 

769, OG2 
768, 900 
768, 651 
768, 84() 
768, 820 
769,040 

I�ubIleatlllg apparatus, E. ".,. BaIrd . . . . •  
Lubncatlng deVIce, E A R1X . . . • • . . . . . . 
LubrIcator,  ".,. Alexandpr . . .  . • .  . . . .  
Match maklllg machmeIJ , A B. Callnns, 

768, 582, 768, 583 
Mattre "s lIlakmg machIne, C "'" . Meves . . . . 768,671 
l\lPUHlUJll g  Instrument, electrIcal, H .  C .  

Snook . . . 768,957 
�Ieeharllcal lllO\ Ulllel lt, 'V S .  Huson • • • . • .  768, 750 

7t18,793 :MetelU1g Rystem, rr Duncan , • . • . • . . . . • • . .  768, 934 
lIiine gate, J P CO� lllg • . • • • . •  " . . . • . • . . .  768,653 
l\JiIlPS, ( ollstruction of fro7.en V\ aIls for 

shaftB U1, K .  Sdllllldt.  . . .  . .  768,774 

7HS , RC6 

7G8 , 6 !] 
7()8,670 
7GH, (J2.'i 
7bH, ] Ofi 
7U8, G27 
7G8 , (109 
7()8 , 8  : 8  
7GR, R7U 

Mimng automa t J(' lmmver, (oal,  r Osha 76S, n.sl 
1\£01' and mop \\ rmgc l ,  ( unduned, C .  ] J  

1\{otl�:·��n�l·u·tor, 
. 

G .  S ));11ll1 • •  • • • •  �g�:+�� 
J\'fotor s bu tmg device, alteillutlllg em Il'nt 

InductIOn, H .  S Me� (Or . . • .  769,098 
J\{owmg machine, R. H .  IIutchmson . . . 768, f:04 

. . . •  768 , 690 

. • • •  7(J(),122 
}.!owmg machine, R E Grant . . . .  . . 7G ) , 1 3,� 
Mowing machiup SIC Ide grmdmg att.lchm( n t ,  

G .  W. D u r h a m  . . . . . . . . . . .  . . . .  . 7GR,7DO 
Muffle!', bead, facp, and neck, B. Rauten 

beIg . . . .  . . . . . . . . . . . . . . . . . . . .  . 
MUSIcal in strument, Jj". J.  Stenger . . . .  . 
Neckwear fastening, A. W. PithouRe . . .  . 
Np\\ spap(,ls, (ltc , machine for feedmg off, 

f�. O .  Brostrom • . • • . • • . . . . . . . . . • . . . .  
NuIllll g  tool holdpr, A. II .  RH?g"ller . • • . . .  
Nut lock, H .  R. Rombpl'gpr • • • • • . • • . • • • • •  
Nut lock , C .  W. S. '.rurnel . • . • • • . • . • . • . . .  
Nut o r  lupe "> rench, W .  v an Horn . . . . . . .  . 
(hI and stpam s(-'paraV)I', J. R Rchlwppr . 
011 bUrt1el , l\1algcsoT1 & Sdullltt . . . . . . . . . 
011 Imrnf'r, crudp, F .  T Go()(l w m  . • . • . . . . . .  
011 wash" PH'8S, A r.r rei! ('P • • • • • • • • • • • •  
Oscillaphollf:', ,V. 'Y. Massie . . . . . . . . . • . 

768, 626 
7 m , l 1 S  
768,949 

FIlling m a c hllle Htl vP, F (' o , {  11 ,  baker's,  G S Bai-.pr . . . . . . . . . . .  . 

llUlger . 7(}8, fl61 O H'n, b.lJ...mg, F N �IcCrearJ " " " " "  . 

768,930 
7(JH,771 
768,DG4 
7G9,O::W 
76b,832 
768 , 628 
7W,004 
7()8,798 
769,01 5 
7119,005 
768,719 
768, 675 
769;077 
769, 132 

FIllwg" vulvl',  �'  C n Rtrashul gPl" . . . • .  768,D05 Oven, halnl1,g' , n. IL1I I IS . . . . . . • . . . . . . .  

], db 1 ,  h Igh IHt'HRUlf', ".,. N. RaV\ son . . . • •  7GS,}I51 P[l ck.lge dosllJ(-" .T . Graham . . .  . . 

Fllllshmg 1 011,  !j n R to\\ t" . . . . . 768, 9 1 6  Pu('kages, hox('s, (�tc , st parator follow( r for, 
Jj'i!e {'x:tmgu IRh( I ,  :J. u i omdtw, C "'''' . J\fc� Sagpndorph & Stembpl g . . . . . . . . . .  . 

DaHlel . . 768,676 Padlock, J� T Ihalill . .  . . . . .  . 

I'''JI Pal m ,  autoJU.ttl c ,  '1\ ( ' . .Tohnson . . . . . . . . 7()9, 089 Pumtlll g  mach1l1 (' ,  C JiJ. BelL . . . . . . . . . 
E'i l P d l Ill fOlf>stO( i-. tIp, T C John:son . . • • •  768 GH6 Pun �(�e ])m;;t 1'<1l1 

769, 025 
7(V� 7 4 1  
7G8, R7.1 

F U (-, U l m ,  U'{'011 ope l uted , T. (' JOhUSOll • • •  768, 665 PapPI" fepdl l1 g  machinE', Dexter & Hall-
I'�IRWng tool, C M 1I1'pter . • . • . • . •  , . • • •  76t) , 1 4 0  st r�,lln . . .  . . .  . . • . . .  . . . .  . . . .  . .  768,979 
Flat Hon, II 1\1. nOllne . . 7D8,942 Paper fp('dlllg JlH'ChalllSm, Morton & Shf'f 
�'lat iron he.lh l .  'Y o  J T p  Barton . . • . • 709, 002 man . . . . . . . • . . . • . . . .  76R. 07 1 
FleRhinp: macbuH , l�� .1 Pel kIllR . . . . . . . •  769 , 0 1 7  P a p p r  ma( hlIlP. J \V a l s h  • • . . . . . . . • . . . . .  7bS, 8 ; 1-

]j�loor ('lamp, IIummond & Hpn<l(>! ROll • • • • •  7(19,076 PapPl' m.lkmg machlllPs, cleanRing, I. 
Ii"loori1!g' . \\ 00<1 , J .f C JIa slnouck . . • •  70R, 852 Kitspe . . . . . . · · . · · · · · · · · · · · · · ·

· 
7t19,mn 

].'111111 IHPR�ur P H'gnlattJ l .  'V & .T  Bopkp] . 709, 050 Pavemen1 ,  A I� S(hu1 te • . . . . . . • • • • . . . . .  7GS , Df)R 
.l:'lu:'Oill mg (}PVH ( . ( lmwt, .T 1\1 .Tm;;tpn . •  708,752 Pavempnts, la, ing, .. A E Schuth' . . . . .  76H, H9fl 
],ly papPI', mudd1\(' fO] u' ak lllg :-;t]( ky, B. Ppn de Hung dpVltt'.  tlulll, A .  J .  ThoV\ 1 ('RS 7('8 , G �7 

Ii] C1 ldrk . . . .  . 7GR, 784 PUI , fountum. IT "r f;tOl1f' . .  . .  . . . . •  7GR,77fl 
FOlk .ul(} I dkp, ( omlnnpd. ( '  Pr.l n gf lIIPier . 768,769 Ppnhold( l' fingpr ho l d ,  n n (}oh1f.mnth . .  76k,985 
jj'ulllig t l mg ' lppn l n l uH ,  I ( � 11a\\ 11:'\ 7H!l. 079 Pl'n( il hf )}d( l ,  :\. R FJhlrl(lge . . . . .  76.9,067 
Ij�l l l ll I( ( . H 1I.tH1 1 UOll 70H, 8!31 Photogl H VhH :'Oil rl Pll i'i ,  IIl.l kmg, H � 1\, 1l1PP 7(-� ,7"1'j8 
l"nrfl ll i' ( h,l I g( t ,  W I f Pf'la nd 7m';, fiQ6 Pi.mo H1'1 101l, .r J..I \VJl�Wll . . . .  7Gu. 784 
FU l fl d « ( '  dlulgmg :l pp.l1 .l tn�, hla�t , VV. Pille '\ lf Tl t:h,  ( ha w ,  \mlJOl ll & BnffOJ d . . . .  769,042 

I\ PIIIH (h . . . 768,�!"I8 PIlmteJ', �pl-'d. \V G D I ll lt-'hmn . . . . . . . . .  768, Wi(i 
Fur WH l i'l IlI ud gun f(,1 tillmg hOB n01 dH's Pld ntt- I', S('t' U ,  I J  l\T llt'\ lmd l l . 769 , 1 .17 

of lJl.iRl , P 1\[( C a l thy . . . • .  . .  . . 7Hn. l 0 G  }-l]O\\ phlB t P I  .Itt H hllH"ll t .  A B lOomtipld . . 768,893 
rll�{' Vlug. II n S.Hg�nt • • • . . . . . . . . . . . . •  7f:1n , 1 1 a  Plow phlll t111g attu ( huH ]} I ,  D Gordon . • . . • • 768.986 
Game llldlCutor, J. J. l'oli • • • • • • • • • • • . • • • •  76S, 689 1 1'Iow, shovel, W. G. Tower . . . .  , . . . . . . . . . . .  168, 640 
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Wood-working 
Machinery 

A n  g l e 
Benders 

,vc make hand-Dower 
benders for forming an­
gles in Rtock 1 in. thick 
and under. Light stock 
can be bent cold. 

WALLACE S U P P I, Y  COlUPANY 
910 Royal Insurance B ll ii<ling, CH I CAGO 

'l'AKE T H E  N ICI{ EL P LATE R,OAD F O R  
T HE 1S'1'. L O I: I IS  F A I R .  

Lowest Hates and many unusual privileges. Special 
$1;').00 rate on certain d ates. Full information on appli­
cation to local Agents, 01' R. E .  Payne, General Agen t ,  
291 Main St., Buffalo. N. Y. ,  or A .  W. Ecclestone, D.P,A., 
385 Broadway, New York. ' 

MACHINE No. '78. 

For Either _ 

Hand or Power 
This machine is the regular hand maeh}llt:' .'.up­
plied with a }lower btl,fw, pinion, CflullterHhal t, 
etc., and can be work" d  a s  a n  ordinary power 

machine or taken from its base for I1se :\..'! a 
hand machine . Lenp:th of pipe hand;p,j 
eas.!y in Hmall room. f'lustrated catal')g"ue 
_prIce list free on apr Ucation. 

TH E  C U RT I S  & C U R T I S  C O . ,  
Range 2�4 in. R. H. 6 Garden St., BlllDGl<:PORT, CONN. 

If you want the best C H U CKS,  buy Westcott' s 
J�itt1e Giant Double Grip I 
Drill Chllcl.:s, Little Giant 111' 1 Drill Ch u cks ' ' 
Improved, 
Oneida Drill 
Chucks. Cut­
tin�-oft 
Chucks,Scroll 
Combination 

Lat h e  Chucks, Geared . .  Com hination Lath e Chucks. PlaIn UnIversal Lath e 

W����'o�l:
d

rn���t.
n

tc��:·
h

o���!:· ���,
b

b. S. A .  
Ask for cat-a7,ogue i n  English, Fnnch. Spanish or German. 

{,'lUST PU1ZE AT COT,[TMllIAN EXPOSl'l' JON, b93. 

Motor 
W�:�Oll'!!�t:d?O ������ (�fn

:l11��sr
i
�:y 

skfT�� 
of battery. It rotates in either direction and is 
reversed without changing connections. It is 
fitted with g-rooved pulley. Price 50e. l'o;,t,. 
age and packing 1 5c. Motor Outfit No. 
8-eonsists o f  1 Rienco Motor ; 1 Rheostat, or 
speed regulator ; 2 Small Dry Batterleij and 10 

feet of wire. Price $1. PO'ltaW. and 
packing 30c. Send stamp for catalog. 
Ithl\(',u EI('ctrte Novelty Co. 

Box 33, ITHA.CA, N. Y. 

Patents, Trade Marks, 
C O PY R I G H TS,. etc., 

Address MUNN Ij CO., �t����C;:-:S 
Office of the SCtlllNTIFIC AMERICAN 

8H1 Broadway. N('w York. 
Branch Office, 625 F 8t., Washington, D. C. 

Hand-book Sent Free on Application. 

Headless Self-Co ntai ned 
It is as  easily controlled as  a steam 
engine. Variable sparker. The 
only perfect moderate priced 
launch engine on the market. 
Let us convince you. Write 
to-cay. 
(';'rant-Ferris (lo., Troy, N. Y. 

EveryMechanic 
Should Own It . 
M o ntgome ry & C o . ' s  Tool  Cat a l o g u e  
which i s  thoroughly up-to-date. 
pages and di scount sheet. 

8ent b y  lIlail for 25 cents. 
1I 0 "'i TUOMI,RY & C O. , l Oii.;Fnl1oll !o;t., N e w  Y ork City . 

• •  'l'he groves were God's tlrst temples." 

SEPTEMBER 
IN THE 
ADIRONDACKS 

No finer place in September can be 

found than the Adirondacks. '1'he air 

is cool and bracing, the fishing fine, 
the scenery beautiful, and they can be 

reached in a night fro111 Bosion , New 
York or Niagara Falls. All parts of 

the Adirondacks are reached by the 

NEW YORK CENTRAL Lh� 
A COpy of No. 20 of the Co Four�Tract:. Sf'ries," 

" '[1 h e  A d l l'ondacks and How to Reach rPhem," 
will be sen:t tree o n  receipt ot a 2 cent stamp 
We�

e
(�3�kHc��I���

s,
it:�n����i:G���a

er
c�;;�:l 

Station, New Y ork. 

Scientific American 
PIHg' H w i t d l , �I . 1 .  A;V�H' . • • • • • • • • • • • • • • • • • • •  

1'ok(',  anilIla l ,  A .  Cr()�hie • • . • . . . • . . • • • • • •  

1'olh;hing IlH�:, .r . L. Guyon . . . . . . . . . . . . . . .  . 

Polishing' lHnehine, 'V. B. Hower . . . . . . . • • •  

Poly-cllioral and making samC', H. Hartner . •  

l'ost driver, pOl'taill£', O. II. Th:oist' r  . . . • • • • •  

Put o r  l\:ettle supporting foot o r  l'('st, G. 

7GH, !)�;-; 
7u,s, IJfd 
7(iS,!l3S 
7(j.t\,!l7ri 

7��,7 .. � ,! 7'IS,S�  . ,  

VV. NOl'wood . . . . . . . . . . . . . . . . . . • . • • • • •  7()S,uSH 
Potato digger, Mc1\'amil'P & Yocum • . • • .  7ti,'i,!JUi) 
Potato S01'tN', O.  1'. Ilulloek . . . • . . . . . . . • • •  7HS, mm 
Pourillg and 1iltl'l'illg appa r.1 tll S, Kell('r & 

1" PLTC'll . • . • . . . . . . . • . . . . . . . . . . • • . . • • . . •  7HR , fiOG 
1'0\\,('1' tlPlJal'atus, II'. IIalll<lchel\: . . . . . . . . . . .  7(iS , HHO 
Power �pt wurks, H. .Me Cleary . . . . . . . . . . .  7(iB , :··n G 
row('1' transmission dpviC'p, P. N. �f'l ROlI . . . .  7()N, ,sN:� 
Prillting eondnctors' repoL' t s ,  ete. , machine 

for,  \Y. l .  Ohmer • . . . . . . . .  , . . . .  7(-j.,s , H 1 H  
Printing Pl'PSS (klivpry mechulJiRrn ,  .1 F. 

J [aan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7UN,1"mO 
Printing press numhpl'ing a t  ladlIlH'llt ,  .1 . 

lto\ve . . . . . . . • . . . . . . . . .  , . . . . . . . . .  . 7Hk,77;:  
Protector driviug maci1ilw, B .  F .  Mayo. 

7(JS, S 1 1 ,  7t:S, S t 2  
Pulley, ('xpansiblp, P. H .  Hhlte . . . . . . . .  , .  7tiD , 1 1 7 
Pullpy f sash, \Y. N. Pack('l' . . . .  , . . . . . . . . .  7GD , 1  Of) 
Pul1C'y, split, S. C. Tlitcheock . . . . . . . . . . . . .  70,!-;, HOO 
Pulveri z('r, \V. �1. RussPll . . . . . . . . . . . . . . .  7HS, HGti 
Pump, Ct�l1trifllgal,  K .  S('ho('lw . . . . . . . . . . . . .  7GS, H l t  
Pump tiiaphragm, 1-7. G eorgp, J r  . . . . . . . . . . . 7G8,HB4 
Pump op<'l'ating IllPd.luui slll , C. P. Hilson . .  7GS , (-iriO 
Pump rod aUaelnnent, J,'. 0 ,  HpevprhL . . . .  7G8,SS5 
Punching ma('hille sIJacing tallli', l{(';\'wJNS 

& Sears . . • . . . . . . . . . . .. . . . . . . . . . . . . • • . .  7G9, 020 
Puzzh�, G. S .  Andl'Pw8 • . . . . . . . . . . . . . . • . . . .  76H , 1 27 
Itauialol', L\.. G. Bayl e s  . . . .  , . . . . . . . . . . . . .  7GB,7Hf> 
Ralliatol', stl'lim ,  U- .  'V .  Johnsoll . . . . . . . . . .  7 GS , .s3() 
Hail jOillt-,  .J. CamIJbpll • . . . . . . . . . . . . . . . . .  7GH, ()5G 
Railway lJI'uke, electrie, I ... L. ::-ltalllm . . . . . .  7n,s , G:{4 
ltaihvay constl'uetion, dock, lj;. \\'. li'Ul i lc . 7GS, 74;{ 
Raihva.r crORR (iI', 'V. F. Ellis . . . . . . . . . . . .  7liH, OH,s 
Railway ran, rl'. G. Aultmall . . . . . . . • . • • •  7nS,577 
Hailway signal, .T. P. CO}('IlWll • • • • • . • • •  , • •  7fi\--) ,OGS 
Rnilway sigllaling apparatus,  liJ. C .  (' artpr . .  7(j.b, 5,si) 
I-taihnlY Higllaling H�P;tPlll , \Vatldlls & 

H�'thpl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7HS,78a 
Raihvay t:;IJike loek , l'j.  C .  "rilltl'l'S . . • • • • •  7UH, U24 
Hail way stub Hwit('h, .J. G .  l\lcK('oWJl . • . • •  7(ij) , 1 ()7 

��g��:��: �\�\\�!�{, 'Xi. �\�<l;�:���(�I.I : : : : : : : : : : :  �g�:��� 
RailwH,v switch lock, automatic, 'V. E. 

lIal'riR . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . .  

Railwa.v S,Ysti'lH, VOYIIO\Y & Ta),lor . . . . . . • •  
Hailway tip,  ( � .  " ... . \� un('dg;t' . . . .  , . . • . . . .  

Hanway tip,  Alfr('d & ChipnwlI,  I'Pi::lsut' . .  
Railway tip <11 1\1 I'a i l  fUt:;tt'll i llg', comiJillPd, 

I)ow('ll & �\lo1' r hlO li • . . . . . . . . . . . . • . . . • .  

7fi.,s,CG] 
7tiX,H20 
7(jH,074 J2 , 2GU 
70D, OG4 
7GH,,s;:n 
7(iS, H! l� Hail\\' u;v tip, ml'tallil' ,  II.  'V. Avt'ry • • • • • • . •  

H :t i lwlIY tie,  Inptullh', A .  R .  J,"pelw . . . . . . . •  

Un i l  \nty t nl e k  supporting devi('p fo1' bridg('s, 
(' 1 (0 . ,  .T. lL  �trauRS . . • . . . . . . . . . . . • • . •  7()8 , 702 

Itazol' frump, safpty, A. 'Y. �ehellh('r . . . • . .  7 HD, 1 ] ·t  
Hped for w(,Hvillg, eV· . ,  cnml'1'('s::lL'd, G. B. 

110y1p . • . . . . . . . . . . . . . . .  0 • • • • • • • • • • • • • •  7HR, R!)G 
rtefl'ig('l'ating apparatus, J .  Pa1 tpu . . . . . . . •  7UH, 1 1 0  
Ut'f rig('l(ltillg appamtns for use i n  COlllW(,-

lion with fpl'llH'nting opel'atiolls, uu to--
mutk, ,Yo V01l Houge'mont . . . . . . . . . . . .  7GR,772 

Retapping or n u t  sizillg machhw, 1'. J(l'PPP 7()!),On;� 
l{,OUStillg fUl'llH e�' ,  O.  j I nfImulll • • . • . . . . . . . .  7US , 74H 
Hock drill,  H. Dpitz • . . • . . . . .  

" 
. • . . . • . • • • .  7H,'';; , SD.cJ 

Rotary Pllgil1l', J ,  .1 . O ' Brien • • . • . • . • • . . •  7GS, SS4 
l-total'Y pngillt', (' . JIetHlricks . . . . . • . . . . • . .  7GD ,082 
l-total'Y t'n�in{'. ('la:.;iie fluid pl'eSHl1I'e, J. A .  

'l'orrellt:; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7U8, D t n  
Rubber article having neck:.; o r  proje(·tioml, 

uUbt�:I{����g Ii,o�i�, J\�
P

y;�' K·('·p·l�'�' : : : : : : : : : : : :  ���:i!tt 
Hubber IJllU�, lwll,  01' aualogous a rticle, hol-

low, I. F .  Kppl('l' . . . . . . . . . . . . . . . . . . . .  7G,s , H4:3 
Rubber shpetR 01' strip:.;, machinery for Vl'L'-

paring, B. F .  Aek('rmall . . . . . . . . . . . .  70S, S!B 
Hult', Rlidf', F.  J. Alldpt'son . . . . . . . . . . . . . .  7GH,H7J 
Hand or dirt,  appal'atllt:; for l'ecOYt' l'illg vahIt's 

from, C .  G .  POPIwnberg . . . . . . . . . . • . . .  7G8,G24 
:-:: <1sh framp :llld sush, ,r. (+. RmwlJOom . . . . . .  7(iS, SGfl 
�:mh lift and faslew' r ,  eom Lilll'(I, 'V .  N . 

Par-kel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�ash loc'k,  W. C. fll'illkerhoff . • . . . . . . . . . . . .  

Sash lo('k,  ventilating, ,Yo � .  P a c k e r  . . • . . .  

::-;u W mill tl'IlRioll lllt'chanisIll, band, I·J. h'. 
'l'hollJ:ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

:-; a w  p1'otl'dor, l'ipping, .J .  A . .  Jackson . . . .  . 

:-::a w  tooth shapillg maehine, .T. & D. D. )Ic-
l\1;I R t p r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ScraIH' I', road, l�. A. \\'right . . . . . . . • . . . . . . .  

Sen·I·Il. S��p 'Vindow SL·l'een. 

769, 0 1 1  
7G8, 7:10 
7GD,012 

S{'wer coupling, :\l, Hillenburg . • • • • . • . • • . .  760, 1 3 1  
::-;('w('r pipl' d('uuillg appal'utllf;, ",.,. .  ] 1 .  

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  7HB , ,s67 
�pwing llUlchinp eabil}(' t ,  "-. Pel't:;OlL . . . • . . .  7GH,01 8 
�ewing machinl' ll('('(ll(� uar ('o11lH'etion, C .  

1\1. Abel'('l'omhip . . . . . . . . . . . . . . . .  , . . • . .  7 GD , O;{f) 
Spwing machine, ()VPl"st'am, C. :r\p{'kpr • . . . .  7H,s, f)()ij 
Shade roller hangpr amI adj u s l pl', C,. L. SHll� 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7GR , GHG 
SllUde suppo r t ,  adj u s lahle window, J.  A. 

'l'hain . . . . . . . . . . . • . . . . . . • • • . . • • . • • • • • .  

Shaft t'oupling, G .  It. RiL'h • . . • • • . . . . . . . •  

SharpPIl i llg machine, razoI', A. ,,"-r. Sebpuber. 
Shpf't delivpry llleehaniRm, II. A. 'Y. Vrood. 
Shingle s,nving maehillP, .r. L .  Poston . . . •  

Shirt waist holul'l' a wl skil't supporter, F. 

7GR, 70G 
7(JS,(-)!)4 
769, 1 1 5  
7fi9, 124 
7GB, O l U  

K. OHellb{'imer . . . . . . . . . . . . . . . . . . . . . . •  769,010 
Shoe poJishing implpllwnt, 'V .  ",V .  'Voreestf'r. 7GB, 71 G 
Sign, illnminutpd, .T. llotC'hncr . . • .  709, 1 :38,  7GH , l :1H 
Signaling, t:;ubuHl l'i1H', .T .  B .  ::\fille t .  . . . . . . .  7GB, 1 00 
Sinl\: si rainf'I', H, (i ,  LaWrE'll('C' . . . • . . . . . . .  7 GH , 001 
8 ki,·t "UP1JOl'tl'l'. �I . i\ll'l'hl'l'"OIl . . . . . . . . . . . .  76!J , 1 0H 
Smoke ('ollsumillg fnrnacl', .r. A. C rawforll . 7GU , O ()0 
Snap hOOk, G .  H .  Nparing . . . . . . . . . . . . . . . . .  7H8 , 1'';! 7 
Snap honk for j i b  stays, "Vallae{� & tl'aylor. 708,921 
Snow phnv, A. Labl'lle . . . . . . . . . . . . . . . . . . .  7GB, nn7 
Snow Sel'al)('r, C. 1\1. HOl)pPI' . • . . . • . • . . . . . .  768,749 
Sno\y Hbovpl alld mt'ltel', .r. A .  ",Vieu('l'-

sheitn . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . .  7(-)B , f)2'� 
Soap sample lloUllting', R. Bl'own . . . . . . . . . .  70S,7:31 
Sound transmittcrs, hygil'nic appliance for, 

'1'. n.  ()\\'Pll • • • • . . • • • • • • •  , • • . . • • • • • • . •  , 768 , 7G8 
Spade and piekax, eombinf'd, C. PrangellPier 7fl�,770 
Speetae1e casp, IT .  A. IIolil)uugh . • • . . . . . . .  70S, tiH2 
Spepd mpC'banisllI, va riable, V\:--. D.  CustL'au 768,7:10 
�pil�p f'xtractor, Jij. Bphh'r . . . . • • . . • • . . . • . .  7fl9,048 
Spimlle, V. Belnnger . . . . . . . . . . . . . . . . . . . . . .  7HS. 724 
Spinning apparatus, ring, G .  O .  Drap(�r . .  7HS,84G 
�prillg ('llshioll, E. Dt'IIl'grp , . . .  , . . . . . . . . • . .  7HB,fiDO 
}olqUH l'(', IH'vel, levl'lillg', and plumlling in­

strument, .1. \Y. Fh�tehpl' . . . . . . . . • . . . .  768,740 
Hta
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.C: 768,781 

Stairway, .J. ](ulhanek . . . . . . . . . . . . • • . . • . . .  7 GB, 7"59 
Stamp mill, J. Cablc . .  , . . . . . . . . . • . • • • • • •  7 f..R, 844 
Stand hoiler, L. Ii'. K nodpl'l'r . . . . . . • • • • • • • •  76S,85!J 
S tarch, making' soluble, J .  David • • • • • • • • • •  76fJ, OGl 
Stearn twv, 1'. FraRt� l'  . . . . . . . . • . • • . . . • • • . •  768, GHti 
Steel euttl'1's, pte . ,  apparatus or furnace for 

hardening, }ol .  N .  Braysha w • • • • • • • • . •  7nn, 052 
Stoddng susppnder, A .  Breese • • • • • • . • . . . .  76S, 928 
Stone platps, slabs, o r  tiles, manufactnring 

imitation, L. JIatsehek • • • • • • • • • • • • • • • •  769, 078 
Stove mat, Z. T. Hall . . . . . . . • . . . . . . • . . • • .  768, 8!J9 
Strength tpstillg' apparatus, J. l\faitland • • •  7G8, 61 :J 
Stump pu11l'r, D . . J. Mcl\Iillan . • . . • • • • • . . . . .  7n,s,67"i 
Suspendel's, 1 .  "'Vecht:;ler . . . . • • . • • • • • . . . . . . .  7G9, 037 
Switch rod mechanism, II. G. Elfborg, 

7 6R , 5Hl,  768, 592 
Synchronizing apparatus, automatic, 1\1. U. 

C�anfield • • • • . . . • . . . • . . . . . . . . . . . . • . • . • . .  7G8.584 
7GR, 9�O 
768,778 

Tabll't, writing, J.  P. DOrI' . . . . . . • • . . . . . .  

Tf'legl'aph .. v, w i reless, H. C. Snock . . . . . . . •  

Tclcpholw o r  like eireuit .c01ltact, VV. A. 
W ,  Eo Hjorth . . . . . . . . . . . . . . . . . . . . . . . .  76n. OR4 

rj1plephone substation outfit, E. Ii}. Y axley . 7 6[1, 125 
1'elephone switchhoard supervisory Signal 

apparatus, J. L. McQuarrie • . • . . . . . . . . .  7G� , 6 1 7  
Thrf'ad brake, I I .  A .  H a t e �  . . . . . . . . . . . . . .  76B,D2G 
'Tiles, machine foT' molding (,pment roofing, 

Baden & CIURS • • • • • • • • • . • • • • • • • . • • • • •  768, 872 
Tiling machine, J. r1\ C rossley . • . . . . . . . .  7t5X, R4o 
J,;;�: ��;e\��a[i;�

e
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Tin', vphidp, J. H. W. Fitzgeral11 . • . . . . . .  769,009 
'rongue RnpPOl't, tWO-Wheel, A.  II. ,,"'cave T' .  7tiR,U22 
'j\)()ls, f(,pd and spef'd changing devie(-� for 

machines. I.p Blond & G" Oe11I' . • . • . . . . . .  7GS , 608 
1'oy piano, N. II. Colwpll . . . . . . . . . . • . . . • . .  7GD , 129 
Toy riding horse, W .  S .  La Londe . . . • . . • . .  768.760 
Transit solar atta('hment, D. H. Blossom . .  768, 729 
Trap. See Animal trap. 
Trolley , L. F. Forreste r ,  • . • . . • . . • . . . . . . . . . •  769,070 
TroUl'Y controlling device, automatic, Nlcbol • .. Brlilll . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  769,000 

A Free Trial Bottle of 

Hydrozone 
sent on receipt of IOC. to pay postage. 
Positively rel ieves and cures Oak or 
Ivy Poisoning, Sunburn , Prick ly Heat, 
H ives, and immediately takes the 
sting out of Mosquito Bites. A mar­
vclous rcmedy for burns, and will 
positively prevent blood poisoning 
from cuts or abrasions. 

Sold by leading druggists. 
None genuine without illY signature. 

q�. � 
Dept. U, 63 Prince St., New York 

Spnd t'or -rre� llooklp.t on H Ho",v to treat 
diseal!l""s�" � o n t a i n il';';- h u n dreds of  tcsti .. 
Dlonials o:f ,,'onderCul cures. 

CABOT'S 

�!i1� 
For Tender, Ach ing Feet 

Rplievf's pain ; l edtH'P'l swelling ; di::str()y� o,io]''l ; '"ll rl'S 
spiratiou. , A t  a l l  dealt:rs. Look for Trade !\lark. Hie. 
ages by lli:ul (1£ 
�ulpho-Nupthol Co., 15 IIuymurkct 8q .. HO!ii\t.on, MUI!I!�, 

A('li:l: I .  1'IJcrT.'1!l's ; l\l acy's ; Siegel-Cooper, New York City. 

SENSITIVE LABOR ATOl{Y BALANCE. 
By N. l\..[onroe Hopkins. T h i s  " built-up " laboratory 
balanco will weigh up to one pound and will turn with a 
quarter of a postage �tamp. rl'he balallce can be maue 
by any amateur skilled ill the Uf"e of tools, mid it w ilJ 
work as well as a $125 balance. 'rhe article is aceom­
pani?<i by d etailed working drawings showing �arious 
stages of t.he work. 'rh i s  article is contain�d i n  8< 11£N­
TH'IC AM]!;RICAN 8UPPLt]l\lEKT, N o .  1 1 �/1. Price ]O 
cents ]1'or salo by :MU]\' N & Co . •  361 Broadway, New 
Y ork City . or any bookE-leller or newsdealer. 

MARINE ENGINES 
J, 2, � and 4 

CylInder 

launches 
17 t o  5 0  feet 

Send for 
llew eat alog 

URANU I:APII'S UAS ENUINE & YACIIT CO. 
Gro.a.d Rapids, .Mich. 

Kerosene Oi l (ngi ne 
N o th i ng b u t  Kerosene O i l  to r u n  i t  

Rimple, Rate and Efficient. Needs little 
attention, i s  Jess li kely to get out of 
orclel', and i s  eheaper to ru� than any 
oth e r  em,rine manufactured. Econolui· 
cal anti Easily Operated. 

International Power Vehicle 
Stamford, Conn. 

WORK SHOPS 
of ,"Vood and Metal W orkers, with­
out steam power, equipped with 
B A R N E S '  FOOT P O W E R  
M AC H I N E R Y  -
allow lower bids on jobs, and give 
greater proflt OIl the work. Machmes 
sent on trial i f  desired. Oatalog JPrec. 

W. F '" J O H N  B A R N ES CO. 
Esw.blished 1872. 

1 99 9  R U B Y  ST. , ROCKFO R D ,  ILL .  

�gu USE  GR I NDSTONES  P 
Lf' 80 we can SUPPlY you. A l l  sues 
lli o ll n t p d  and 1I 11 1ll 0 1l 1l 1 (· d .  always 
kept in stOCk. R�mem�,cr, we make 3 
f"pecialtyof sei ecLing stones for al1 spe 
cial purpo�Gs. lW� Ask for catalOlJia 

The C .LEVELAND �TOXE C O .  

2 d  F l o o r .  W i l sh i re .  C l eve land.  O .  --------
BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMF,RTCA N SU PPLlI1\IENT 1 1 23. 
Price 10 cents. For sale by 1\1unn & Co. and all news .. 
dealers. Send for catalo);{ue. 

THE OBER LATHES 
For rr urnmg Axe, Adze, PicIf. 
Sledge, Hatchet, H ammer, Augcr, 
File, Knife and Chisel IIand Jes. 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Bal usters Table 
and Chair Legs and other irregular 
work • 

U'"" Sfnd for Circular A .  
The  O b e r  M f g .  C o . ,  1 0 B e l l  S t . .  Chag r i n  Fa l l s ,  0 . ,  U . S.A.  

pJ}fo!�AJ!ot�,�, 9£·]; l�ak� l�lun's 
l:ye by sending three 2c. stamps for 
the ideal Hand-book �'A ,"  12b pages 
!!RE1<':. 'J'h e  latest Encycl opedIa of 

Arms, Po'Wilers, S hut and nullets. Men­
tion Scn;NTH' I C  Al\1EHIC A N .  Address 

IDEA L MFG. CO., 26 U Ilt • •  N"w HAVEK. CO>1N., U.S.A. 

Vott Ammeters 
Pocket �ize, but large enough fur accuracy 
and l lractical use V arious r anges for test-
��� �r

l
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Amm eters for g{- n eral measurement::;. 
IUrSend jor Circular. 

] , .  :\1. P [G X O LET. 
SO Corthtndt 1St" :-;ew Y ork, N . Y .  

S O M ETH I N G  N EW I 
Our Hand IGNPl'ER needs no 

batteries to !'-tart y our gasoline 
ellg ino.  A few tUl'm� o t'  the llandle 
prod u ces a large spark. Purc tl ase 
one of these igniters and save trou� 
ble an d expense with batteries. 
,Y o  carry a full line of Magneto8, 
Dynamos, et.c. ,"Vnte for catalog. 

THE CARL I S L E  & F I N C H  C O .  
233 E .  C l ifton A v e . ,  C i nc i n nat i , O .  

IF YOU N E E D  A G O O D  O I LSTO N E  

Try an J N D I A .  G uaranteed to give satis_ 
faction or Jnoney returned 

Size. 
Bx2x1 
7x2xl 

By Mail. Size. By Mail. $1'1Jl ��i"itr% $O.�� 

Send for Price List 
THE PIKE MFG. CO. PIKE, N. H. 

�Tew York StOff', 151 Chambwl's Street 

Wells. Oil and Gas Wells drilled 
by contract 1:.0 any depth fro m 50  
t o  3000 feet., We also manufac­
ture and furnish everyth ing re­
quired to d.lill and comp l ete 
same. Portabl e Horse PowC! 
and :i\founted Steam Drilling 
Mach ines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus­
trated catalogue. Address 

A N D S U P P L Y  (,J. 
Y ULK. U. S. A. 

WORK OF THE 
\Vind. By S. P. LANG I;K.Y. A painstaking discuElsion 
by the leading authority on Aorodynamics, of a suhject 
of value to all int ereRted in airships. SCU;NTH' ! C  
AMF. RICAN SUPPJ,EJH E�'fS 946 and 94-7. Price 10 
cents each. by maH. Munn & Company, 361 Broadway� 
New York City, and all ne
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M AXI M U M  POW E R-M I N I M U M  COST 
If you u s e  a pump for 

beer, lard. acids, starc h ,  
p e t l' o  I e  11 m ,  brewer's 
maRh, tanner's liquor, 
cottonseed oil or fluids. 
hot or cold. thick or thin 
you want to get the 

T A B E R  ROTARY P U M P  
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
an y  desired speed. Perfect� 

Iy durable. All parts are interchangeable. N eeds no 
skilled workman. Defects guaranteed. Catalogu,e free. 
TAB E R  P U M P  C O . ,  32 W e l l s  St •• B u ffa lo.  N .,Y . ,  U. S A. 

WATER !8�!zittP,!t!:RAr�r�JL�X-..:r 
pense. 'l'h e  windmill and ga�ol lne engine 
are 'f1�!il.��ii�t�iaa.�ld ��n' �o��g

��� 
tinuou s l y  wh erever there is u running 

'earn. Nothing to blow down, blow 
UTI,  or require attention. Requires 

le.ss h ead of water to operate than 
other ram. Never needs 'r6-

Catalogue free. 
N i agara Hydra u l i c  E n g i n e  Co., 

CHES'l'EH, P A .  

T H E  E U R E K A  C L I P  
The most llsefu1 article evpr invented 

for the purpese. Indispf'nsable to Law­
yers, Tijditors, HtudeJll S ,  Rankers, Insur­
ance Companies and business men gen­
erally. Book mar!\:eJ' and pap€ r eli p.  
Does not mutil ate t h e  paper. Can he 
used I'epeatedly. In U tlXOS of 100 for 25c. 
'1'0 b(' bad of all uook�elleI'R. stat i oners 
and notion deaJers, or b r mail ou rceei pt 
of price. Sample card, by mail,  free. Mau­
ufa('tured by (jollsolidated �afety 
l--in Vo., Box 121. llloonIfie1d. N. J .  

NOISELESS 

Bevel Pinions 
We can furnish o u r  New Process 

Noiseless Pinions in bevels as w.ell 
as spurs of any size wanted and 
to tI'am.;mit any r(�quired horse 
power. Write for catalogue. 
T H E  N E W  P R O C E S S  RAW H I DE CO. 

Syracuse,  N. Y. 

DO You Want Good Infonnatlon Cneap � 
Write to us and we will refer you to a SCIENTIFIC AMERI­

CAN SUPPLF<:MENT that will give you the very data you need. 
SCIHNTIFIC AMF<:RICAN SUPPLF<:MENT articles are written by 

men who stand foremost in modern science and indnstry. 
Each SCIENTIFIC AMERICAN Sl;PPLF<:MJ<:K'l' costs only 10 cts. 

But the information it contains may save yon hU1ldreds of dollars. 
\Vrite for a catalogue of S el'l'I,l<:MlmT articles. It costs 

nothing. 
Act 011 this snggestion ! 

M U N N  & CO M PA N Y  
36 1 B roadway, N ew York 



SEPTEMBER l a, 1904 ·  Scientific American 
Pounded 11'11 ..LUnthl'1V Carc,'II . 17�). T ro l l t · v  p l t' t ' l l ' i I '  ( " : L t ' ,  L. 1\1 . 1\1cBl'itlp . . . . . . 7()H, H7·1 
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81 0 Walnut �t. , Phi l a delph ia, j'a " Tf . t-iI . A .  I T l'oll t ,.\' \\'i 1'(> h a ng" ! " , .\ . N t ' nl)prt . . . . . . . . . .  7(1,s, 863 

llT (flU' !{ew and IZe'vi�erl ()atal()(J u,e oJ PI'w:tiC(l1 I1mi 'J' r'()llp.'l wi re �11�lH'J 1 H i ()1l , 1\ uhi PI':·whky & 

ScIcnti.fic Buok!:!, 94 pa(lt13, tl'ul! : a Chtt�l()glJe oj jJook-: un : llprklll'J' . . . . . .  . . .  . . . . . . . .  768, {)06 
lHetallur!1Y, MiniJl(J, Pro:;pl'ciin!/, JItnl'r!tiouy, U('�)71'f/!I, 'J' 1'0 1 1 ('\' w i l ·ps . { ' l ' { lHstOWIl  H I' (,1l f( ll' i ll t ( ' I'i-\P('t-
ARSfl,lJ;,nf/, Analy:sis, c ' c . ;  a ()lItafouUt� of 7)oo/�,� on ;steum i ll'g' , .\ . N(' l I lwi'l . . . . . . . . . . . . . . . .  7H.s, :sti� 
and thc Sf Cion Engint' 1Haclliina'1J, ete . ; n ( 'ola7o{j uc 0/ '1' l'u(' l{ bo h; j (, l' , (' ; 1 1' , . r. .\1 . llopk i l l H . . . . . . . . . .  Zt�S , !�(� .l, nouk, or/, Suuitary Sdpna, Gas FUNI1(j, P7utnbinq, cfe . ,  T l'I lllk ,  '\" : 1 ]' (1 1'01 ) ( ' ,  F. I t .  l 'lHkh u l'st . . . . . . . .  t hS, hS'J 

.1�:;�f�£���i:11��F�I::gi;.�' ::�K\/��;I:P:J:��S:{J;'�l:�;�Jj:�;�i�{ ;::�:;�;;iJ :;�I"lll;d(':; (:��:�;l':;"X « Boil . . . . . . . . . . �g�:g�� 
will furnIsh hi� :j:���:!:����: ,  

l l/.v:���r;. 
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Our Weekly 
Marke't Letter 
written with conClseness and author­
i ty t deals with the matters of the 
Lour, pertaining t;> Stock and Bond 
l nvestments. Upon request, your 
name goes on our mailing list. 

Corey, Milliken & Co. 
BANKERS AND BROKERS « J 5 State Street, Boston, Mass. � 

'J'U l'hi t H-'  1!, ( ' ll l ' J 'H t O I',  E m lll ( 't & .J Ul lggT E.:' Il . . . . 7U.s, [)O;� 
'l'�'pp (·:l ! ' J ' ipr.  ( ·. d i ndl'l' p l'l' R R ,  C. �. Rosin . . 7 t-iH , O:!2 
'ry p ( ' ,  l '\ ( l l l )(' t' , .T . H. Iht l l ('HIl . . . . . . . . . . . . . . 7US.DX] 
ll lll l l l'{' l lu  uotdl, rl' .  H .  l ly<i(' . •  T r .  70X, ... ·;o5 
V;dVt" F .  Ntickl' l' . . . . . . . 7HH, O:.n 
\·n l v ( ' ,  l l l '"k( '  O J' otll p l' ,  :\[. 'V.  Jl a l l  . . . . . . . .  7ii� , D40 
V a l  VI'  1Il('('ll a l l lHltl , I I . \\' a lthpl' . . . . . .  , . . . . . . .  7UD,OHG 
V ; 1 1\' ( ' ,  I l ' i p l l' , 1\ . . \. ( 'h r is t p l l S P I I . . .  7f)X,G8G 
,' ( , h i d ( '  I t rn l\:p . \Y K w i HI ) ( '1' . . . . . . . . . . . . . . . .  7 HoS , 7St) 
\'pl l i ( ,l ( '  / ) 1 '11 1.;. ( ' ,  l : au lTlIH.' l'gPI' &, V i st( ' ll! o l'sL . 7UH,047 
Y l ' l l i d ( '  hl 'Hkl '  m(,('} l :\ lJ i �m, II. D i xoll . . . • . .  7H.s,D:t� 
,'phkl( ' ,  l l l o tU! ' ,  It . L .  Morgall . . . . . . . . . . . .  7GS,.sH2 
\-p h k k s .  d l' i v i l l g  IJl (' ( 'lw n islll fOl' splf-ll l'O-

l wll('d ,  'l' h o lrl s( ) 1l I..\. L('lllp . . . . . . . . . . • • • 7G8,G3G 
\'P I Hl i ll,2' 1ll1l ('h i l l l ' ,  :IH 1 ( )llla t k ,  l)ong'lH' I'ty & 

PllWH() ll . . . . . . . . 70U, Of)!{ 
Y Pl\('('1 '  ( ' n t ting lluu'll i ll l ' ,  ( ' . H .  Allf'll . . . . . . . . '1f:iD,tl41 
Y('�sl'1 s  to mooring's, l}l('Hl l� fo!' �(' l'Urill g' ,  A .  

.r . ')IH('le-Ul t . . . . .  , . . . . . . . . . . . . 
Vl'sti b u l p  (l i up h l'H,!.nll K .  J1\PHIIS fOT'  a ttal'h i ll g, 

H. I I .  Sehl'oyf'1' . . . . . . . • . . . .  

VisE',  Ih' t wh , 1\1. C .  LpWIH . . . . . . .  , . . . . . . . . . . 

\Yll g:Oll . I IlJll l lp l', D. ,Y o H t.1' i ('ldand . , . . . . . . . •  

"' u tt'r dos('t ,  F. C. Za('harit' , . . . . . . . . . . . .  . 
\Y:l i t 'r  (' l o�( ' t Jlush i n g  t a l l k ,  ( ' . II .  Phillipl"' . .  
"�at('l'i l i g  d(,yjep, �t()d" F .  C .  l\-[ndd . . . . . . .  . 
\Vw.(' POW('l' app ara t us . . 1 .  ] 1 .  S m U l L  . . . .  . 
\Y(,hl i l l g  m adl i l lP , U .  H .  ""alke l' . . , . . . . . . . 
\\,pll�.  t oo l  for lIlll k i l l g tiC'('P, C. ::\1. IIf'l'1:PJ·. 

7GS,765 

ELECTRIC SEWING MACHINE MO I \\:�;f;;l/.t r:';' I�';;)k.\\�d\'):. �;lii:)]'l : : : : : : : : : : : : : :  
tor. -'rhe instructi ' \fl� and numnrOllS i l lnst.rutiona of oe- \\' i lld j J ! Rt l'U lll l'ut monthpiP('p, '1'. IT(, l lI l PHHl'Y. 

768,775 
7GS. 8]() 
7(JS,8S7 
7G-R, 8DO 
7(:iS, nS8 
7GU,006 
7t3oS,701 
7611 , ] 2 1  
7 GU , OSO 
7G8,SSU 
7GR, G:m 
7tiS.G03 
7119.0S8 
7G8,O:35 
7U!J,007 
7nn, O!)G 
7()k, n02 
7HH, 027 
7HO. 02J 

tails contained in th is art i cl�  wi l l enable any m eehanie ' \\' iwl ,\ h( 'f'l 1'( ';..::n1a 1 0 1',  F. '1',  .J;lcohs . . . . . . . . 
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To 
the World's Fair 

St. Louis 
The v e r y  b e s t  facilities f o r  comfo rtable,  

pleasant and prompt journeys between t h e  
E a s t  and St.  L o u i s  a r e  p rovided b y  the L a k e  
Shore's t r a i n  service, the m o s t  e xtensive a n d  
complete of any l ine.  

Fast  th rough trains  from N e w  Y o r k �  Ros­
ton ,  Buffalo, etc . ,  i n  connection 'w i t h  t h e  New 
York C e ntral and Boston & Albany roads  
and the B i g  Four R oute, 

Choice of routes via Clevelan d ,  Toledo or 
Chicago. Tickets reading O\'er 

The Lake Shore 
& Michigan Southern R.ailway 

afford stop.overs at Niagara Falls, Lake C h au­
tauqua, P ut-in-Bay and C h icago (not to exceed 
10 days i n  either direction at latter place) . 

Tickets sold at points east of Buffalo give 
option of going by rail o r  steamer either way 
between Buffalo and Cleveland w ith extra 
charge. 

For your trip. T o assist i n  arranging 
your tr ip get a copy of our  book about the 
World's  Fair,  containing a complete colored 
m a p  of grounds and other useful matter; also 
book entitled " List of  H otels, Boarding a n d  
R o o m i n g  Houses i n  St, Louis,"with rates, etc. , 
and " Book of T rains." A bove sent to any 
address for fou r  cents postage to cover mailing 
cost. A. J. SMITH , G . P. & T. A . ,  

Cleveland, O. 

T H E  FRAN KL IN  M O D E L  S H O P  
Inventors, amateur rmlchmists, schools ar:d cclleges fllr1lished with B,ny­
thing in met:-tl from a f.iillf!:l� piece to a complete working model. 
Dt . Nings aDd dt'�ig-'llS \vorked out [rom inventors' idea,,\. 'V rite for 
estimates, Send for hookl('-t No. \-I, free. 
PAU,l'!'_EI�J� & "rI'�ED, 129.131 "T. :U!!It St., X ew York 

50 Yea rs' 
Experience 

Trade Marks, 
Designs. 

Copyrights, Etc. 
Anyone sending a sketch ano de�crintion may 

quiekl y ascertain our opinion free whether an i�lvelltiop is probably pat entable.  Communica-
����sf����t\)1�

o
e�� �e:��6� f�:�lg(��r���������:R Patents taKen through M (T�� & Co. rceniv(' 

Spl'C'ial Notice, without charge, ttl the 

Sci enti fi c Amer ican 
A handsomel y illustrated weekly. Largest cir­
culatiot: of any scielltific journal.  Term .. , $:1 a 
year ; f(!<ur mont bs,  $1  

)
�Old by al l newsdealers 

MUNN & CO .36 1 Broadway, New York 
Brllollcn Ollice €i3O Ai' St. WIIRI.tI!l!lOOn, I), {1, 

B('l1wl(,ttp . . . . . . . . . . . . . . . . . . . . 7();;.j,D74 
"\Yi r(' s ,  w n l p I'[H'()of ('ll t t';t ll( '(> hw;;h i ng foJ', ,y, 

n. llop!dllH . . . . . . . . .  . 
'Yool f() t k i l t� ,  t--'h-' v u t htg',  :l IHi cOll vp.v illg mll-

('h i l l ( ' , .T.  11.  'l' i ll i l lg:JJa st . . . . . . . . . . . . . . 
'Yl'('lJ(' } I .  I .  E. Kl ump 
'YI'PIl ( 'h ,  1 ' .  �. Lll n.(ol l  
Z i i ) ( ' ,  ( ' I t ' n ll i llg  s}W(' t , ,J . �('lson . , . 

n E�HiNS.  
Aspa ragm; h o ld l-' l' ,  �\ .  I [ ( 'PI J (' f' 
C:npd, I I .  n. JI ll  I I  t . . . . . . . . . . . . . . . .  . 
C :l l'pp t ,  C .  F. l{Olll i l'1l 
C ! l ' i l l ' l . \Y. I·� . RaY (' l'H . . . . . . . . . . . . .  : :7,  l O R ,  
( j l a :.;�,  Hllf�pt , n . . \ .  B. \Va1:-;h . .  . 
H i p  s t rap II rnp . .  T, .\ . Bl1(·kstaff . .  , 
� 1 ( )v ( '  ( · o \'PI'.  lW;l t i l l g .  K H. A d i ('I·  . . . .  , . . . . . 
�toV(" g a R ,  \\' . .:\1 . ( ' rane . . . . . . . . . . . . . . . . . 

::;t\)\,( '  t o p ,  lwa1  i n g· .  E. H . . \dlpl '  . . . .  , 
\\':1 1 ( ' 1' h ( ' a tpl', n . . T.  B1<wk(-' . . . . . . . .  . 

T R A D E  MARKS . 
A l i tllP1l 1 a ry Vl'oduets . (,(, I 'tain nanwd , l�t'ste 

"\Yh'lH'I' lCXllort-:Ualr.fabrik H a llspr & 

�()h( )tl\l-t . . . . . . . . . . . . .  . 
(;all I IP<! fl 'llih'l 3]1(1 vpgl,ta lll ps , \Y{'st ( ' oa:-jt 

( ;- !'O('Pl'Y C om pany . . . .  , . . . . . . . .  4:{,24n, 
( ' a t :l lll Pll illl  sad; ::t'l .  ( 'h i ( 'a go HI)('dal t�� ( 'om-

p a l l Y  . . . .  . . . . . . . . , . . . . . . 
Cloth . U I 'iffon Company . . . . . . . . . . . . . . . , 
(' ollfi'( 't  iO l l ( ' IT ,  Shot ", ( ' 1 1  Mfg. Co . . . . . . . . .  . 

F i �h a IHl n ninwl tra ps , n. Marty . . . . . . . . . 
( ; nIll , l'iH 'willg,  ('a :o,,.. ')I;lll llfu etu riJlg Com-

7GH, G:lR 
7HB . 70 ;� 
7 UN . 7 (:il  
7 HS, fH S 

:.n, 1 1 2  
: :7 , 1 0n 
:n, 1 0 7  
:n , l OD 
:n , 1 1 1  

;g: � 1 g  :17 . 1 14 
:�7.  1 1 1\ 
B7, l 1 :l  

pa By . . . . • . . . . . • 4:1 , 24!) 
1('(' ( ' J '(' ; \ Jll fn.'p7,l' I'R .  l'\ o t' 1 1t B ros. Mfg'.  C o . ,  

4:J . 2G() to 4:1 ,270 
lu sll l :d ol'R.  pl( '(' l l 'ka 1 .  AWPI'il'an 1\[i (,:l Co . , .  4:3 ,2 tHi 
K n i t  .t�:( )od s . ('('rttl i l t  nanwd , l\-[ n l lTl & 'Yald-

TWI l l  . . .  . . . . . . .  
l\-1ilk,  ( '01 1 11p118Pd,  :-:' :l l l i ta R COIJ(1PllHP(1 M i l k  

( '0 .  . . . . • .  . . • . . . . . . . •  
MIIHkal i l l stl'llJIJ(' 1 l 1 ,  .J,  J .  �tivt' ]'� . . .  , . . . . . . 
I'H int a l ld v:tnl l Kh .  LO\n' Hroth l' l's Cnm pHlIY 
rUl!-<, fE 'V( ' !' • •  f inH'Hf'7. & Escohar . . . . . . . . . . .  . 
Ha7.01'H :1 1 1 (1 I' l l :t. ()l' bllldpH . l\..umpf(> 11���l�r;

7 ,  
H.('lll ('d ,' for cer t a in n a med d h;ca ses , E .  

Cui'l)(,Its . .  . . . . . . . . . . . . . . . . . . .  . 
Sl'wing lllil l' h i llPS a nd u ttadnnents , F.  P .  

( i l'(' ( ' 1 1  • . . • • • • . • • . . • • • • • • • . . . • .  
Rhll villg d ( ' v· i ('(' s ,  saff't;v ,  Kampfp BroH . . . . .  . 
'l'alk ing mll('h in ps.  pa rt s , and rE'�ol'ds , V ietor 

rrn lking M:H'hhw Co. . . . . . . . . . . . . . , . , . . 
'},(' ( 'l h ,  pO j' ( 'pla i n , Sbtndard Dental )'ffg. Co. 

LAB ELS 
d A n i o C' t';-Il LlnPll , "  for HtlltiOIwry, 'Vhitp & 

vYy{'koff l\-Ug. Co. . . . . . . . . . , 
"HpHtuvul1 Glllgpr Alp. " for ging'f'l' a lp ,  S .  

A LlHl in & Co. . . . . , . . 
" npstuvlllI Lemoll Hoda , " for leIllon H()(lu, S .  

• .\. I.,ll (lin & ( ' 0 .  
" R('stnv u l l  Sars a p a l'i l la , "  for Harsapa J'illa,  

� . . \. Lnd in  & Co. . . . . . . . . . . . 
' · C a r-'Vi-Co.  U ('o rgia ::-;;,Vl'Up, " for syrup, 

C a l'gi ll-\Yighl Co.  . . . . . . . . . . . . . 
" Co r t h-t;lli Buttonhole Twist, " for huttOll­

boh' t wi s t, 1\OllOtllcl{ R i l k  Company . . . 
"Elks'  National HOJllP , "  for eiga rs , liJ. C . 

De Putron . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Irwin flI'and PPll('h PI'PSPl'VPS, " for lWfl('h 

]) l'ps(' rv{'s , U ll i tpd R t a tpH P l' in ti llg' Co . . . .  
"It Ul-'ll('hes tll(' Hight Spot, " for uw(]iciIlP, 

A .  C rielJt oll . . . . .  
"JaIll ison Brand RaHplH'I'I',v Jam , "  for raSII-

hp l'!'Y j;-un, U l J ih�ll RtaV's Printing Co , . .  

: :l����:�:�\
i
���'I' 

. ��l��)l" " n}�(�i��';�\'�k.��;: I<�' B�·
i
����:��)�� 

"Oil of lta<i i nm , " for mptii r'inp , F.. Hoherts . .  
"PlnI'()7.011 l\-1ild , "  fot' llwdidne, ".:'J .  Khnsan 
"Poppy Bra nd , " for tlN'idl1oUH fl'll i ts ,  C art y , 

M a 1l 1 P l l ;\ & C o .  . . . . , . . . . . 
"::-;;pirnltZ;\,Il1l' 01' Lac·t i l' CasPo HP , " fol' milk 

fond , 1'.  n.  Sp irem . . . . . . . . . . . . . . . , . . . . 
" ,Ypcldpl'hul'T: E x t l'a Dr.v ChHIllpagnp , " for 

('llamIHl JHH' ,  .r . \Vpd(lPrlmrll COW}l}}JIY · ·  
"\Vol'th R k i l't �tyl('  :-;ll p1·PIIW . " for skirt s, A. 

TIlaek Cloal{ Co.  . . . • . . . • . . . . . . . . . • . • . •  

PRINTS. 

4:1 , 2---to 

4:l, 2();l 
4:l. 2<i4 
4:� , 2f)f) 
4:1 , 25:1 

4:l . 2fJO 
4:�,2f)() 

4H, 2f)!) 
4�,2()2 

11 , 340 

1 1 , :147 

1 1 , :34U 

1 1 , :348 

1 1 , :1+3 

1 1 , :142 

1 1 . 307 

1 1 , :;44 

1 1 , 346 

1 1 . :352 

1 1 , 0GO 

1] , 341 

"Chink Baek ('OHgTE-RS Plu;ring Cards, " for 
pla�' i n g  <.'11 r(l s,  {Tll 1t(�d State's Playing 
C u \'d Co. . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  1 , 072 

"]rall nnd \ViIl1 (,l' 1 D04-o-o l\Ipn' s  Apparel , "  
f o }'  (']othing , H.  K uptwnlwhnp r  & C o. . .  1 ,075 

"JlnrnlHll'g-(' r  Hl'OH . & Co. 's Clothillg" Pl'o{hw-
tlons for 1 !)04-0f) . " for dothing, Uam-
hllrg'PI' Hro�. &.. Co. . . . . . . . . . . .  1 , 074 

"\\'";1 l'Tu:r 's  RURt Proof COl'RPtS, P for ('or8('ts, 
\V arller Brothp 1'R Company . . . . .  , . . . .  , . .  1 , 073 

"\\�ho ? 'Vllo ? or 1'0Iiti('al  Mix U p , "  for 

I �_�l
Ill(,S ,  C .  Dnfou l' . . . . . . . . . . . . . . . . . . . . . .  1 ,071 

, 
A printed copy of the specification and d rawin� 

of auy patent in thp forf'gojn � list, or any patent 
in prin t issnefi sincf' ] 86:), will b(> furnishpd from 
th i s  officp for 1 0  cents, provided thp name and 
numhpr of thf' ratent d('sired and the date be 
gjVf'n . Addr ess 1\fnn n & ('0., 361 Broadway , New 
York. 

Canadian patents may now hE' obtalnf-'d by thE' In· 
vf'ntors for fl lly of t h p  i ll vpntiolls nsmt'cl in the- for£"· 
!!'otng list. For tf'rms and further partleulan 
q�dN8fI MUDn It Co., 361 Broadway. New York. 

SPECIAL MANO�ACTURlNG . " 
. D IES AN D STAMPINGS TO ORDER. 
S P EC'L MACHINERY - M O D ELS·EXPERIMENTAL WORK. 

, D R O P  FORGING D I E S  A N O  DROP FORGINGS. 
�:��'1¢,��Q��g�Ag��=TE�.A��I·��O:g�R:��DB�'Ot-:tL'-i�. TH E G LO B E  MACH INE  &: STAMPING C O .  9 7 0  HAM I LT O N  S T., C,. J.,.EVEL. A N C ,  O H I O  .. 

I f! �r�)��c� Ic�cal F� �!!any �(�l�a!�� 
a thoroughly reliabl e JUUll tor two years at $lW per 
m ont h ,  to'!ether with commissions all d offiee expenses. 
IIigbest rcferences required. Alldress 

AUD 1'1'OR, Box 47;), Bellevue, Mich. 

M A S O N ' S  N EW PAT. W H I P  H O I STS 
save expenRc and liability incident t o  Blevaton�. 

m -- A doptcd by principal storehouses in New Y orl{ & t;os1 on t:.lO!jllll!-n C orli s s  EngiIwH, Brewers '  ill £1 b V O l 1\"F,Y 'V MA SO'S & (' 0 J and Hottkrs M ach inerv. 'rH };  VI L'l1ER an ( II  Y PI.o�.:ldt:';�('.e, J': 1., It: ,... .-'- A. � , . , nc
. MFG. CO., oS!);) Clmton St., M i lwaukee, "'"18 

C H E M I CAL EXAM I NATI O N S  R1tJs': 
D R. H. C. S T l EFEL, Bissell Block, Pittsburgh. Pa. 

Expe rimental & Mode l  Work 
Gir. & ad7Jice fI·ee. Wm. Gardam & Son.45-51 Hose St. ,N. Y 

filodels an(l Experimental Work. Inventions 
and Models designed and perf�cterl .  Years o f  8UCC"'S'3. 
IVLollern shop. M. P. Schell, 50" Mission St., r::-;an 11'raneiseo 

Dies, Tools an d �pt"cj a l  IUachines. j\1oc.�Is and Experimental 'York. Genera] Machine Work. 
PH. J. R ENDEll. & SO::'li S ,  Inc . . 87 Frankfort St.,New Yorh:: 

ttll �!����!Iog��£�fo:!�i�: 
25c, Parlor Tricks Catalogue, free. 
MAR'l' INKA & (,0. ,  ]l1frs., 4!13 Sixth Ave., New York. 

CF"'. 
w i th privilege of e·xamination. Send 1'01" C�t: 

Typewriter E m p o r i u m ,  203 LaSalle St., Chicago 

M A C H I N E R Y .  
H II;  MON E Y  IX MATullES. 

W e  manufacture everything pertainjng to the bu�i M  
ness. The Very Latest Pl�oce§s. 'Ve will furnmh 
a manager or teacb any purch aser the bnsiness. 

F. ,Yo lU IJ RPH Y & RltO.,  1118 At:ll; ]and Block. Chicago. Il L, U. S. A. 

To Owners of G a SO l i ne E n g i n e s. 
A u t o m o b i l e s ,  Launch e s ,  Etc 

Th'Auto=Sparker 
does away entirely with a l l  f\tartiJl� and 
nIllIlillg batteries, their tlIllIOV31H'e allli. 
expC'u>le, No Iwlt�no swHdl-llU bat­
teries. Call be attal'h<:,d to any eIIg-in8 
now IlsiIlg baUeries. Fully j,{1l:lr:mtcl.llj 
write for tie:-!eriptiv<:' catalog. 

Mots i n g e r  Device Mfg . C o . ,  
1 4  Main S t  .. Pendleton. Ind. 

" Opportunityvi lla" 
That is the descriptive name giyen to Sonth 

Dakota by Collier's Weekly, and it is a trne one. 
Here is something else it says : " The spirit of 
South Dakota is the ' go-ahead ' spirit. It is the 
S tate of fair play. It is a State of good fanns, 
good homes, good schools and good roads . ) )  

Low rates to Opportunityyil1e y i a  the 

Ch icago, M i lwaukee & 
Railway 

St. Paul 

One fare plus $2 for the round trip from Chi­
cago to all points in North Dakota and Sonth 
Dakota on the Chicago, Milwaukee & St. Panl 
Railway, September 6 and 2 0, October 4 and 1 8, 
Noyember I and I S , December 6 and 2 0. 
Better make a note of these low-rate excursions 
and arrange to secnre a homestead early. 

A book on Sonth Dakota for two cents postage. 

For Free Books and Folders kindly FiII Out This_Coupo� and mail to=day to 

F. A. M i llER,  G. P. A. ,  The Rai lway Exchange Gh icaao 

Name . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . .  _ . . . . . . .  _ . . . . . . .  _ _  - - -

Street Ac1dress . . . . . . . . . . _ . _  . . . .  _ 

City . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  . 

Probable Destination . . . . . _ . . .  _ . .  

Scientific America.n, 175. 

S T R O N e .  

S P E C T A C L E S  A R E  

N U I S A N C E ,  

N E C E S S I T Y  

O N L Y  M A K E S  

O N E  W E A R  T H E M .  

:Otate ... . . . . . .  - . . . - - - -

PREVENTS FAIL ING  SIGHT 
D U L L  E Y E S  M A D E  

B R I C H T . 

W r i te fo l' 
I L L U S T R A T E D  
T R E A T I S E  O N  T H E  

E Y E ,  M a i l e d  Free. ----�--- --
T H E  I D E A L C O·M P A N Y, 

239 B R O A D W A Y ,  
N E W  YORK.  



1 88 

If you do not investigate the WINTON before you 
buy a motor car you will not get its equal. Completely 
equipped, $2, 1i 00 f. o. b. Cleveland ; without top, 
$2. 300. Prompt del iveries. 

THE WINTON MOTOR CARRIAGE CO • •  Cleveland. 0 • •  U.S.A. 

Orient Tonneau Car 

gr'"��:? �;t:��s�!J:: foe: lhc:,U;ric':7�1 t<j!�m:o�}��rdi nary 

Write for catalogue 
WA LT H A M  M A N U FA C T U R I N G  C O. 

Waltha .... M a s s  . .  

CHARTE R 

Scientific American. 

WONDER of the A 
Jackson's Patent 8igh Head Centrifugal Pump. Guaranteed to raise water 
1.()(x) feet or more and maintain an e'fficiency of from � to 84%. 
E'trst choice of the Engineer for City Water Works, Draining Mines. Hy-

W���'i!ffit:����::���d 
a:�cIl��t;n���d. Bea�t���:v§:.lt fOl' 

BYRON JACKS O N  MACH I N E  WORKS, • • SAN FRANCISCO.  CAL. 

OUR. NEW 

SKELETON 

WATCH 
DELIVERY 

OCTOBER 1st 

VV AT C H E S 
Onr New Skel eton Watch not only shows :ron the time. but how time i s  made. Accurate 

time at that. Ready for delivery Uctober 1 st. For !>Iale by all J ewelers. 
THE N EW EN GLAND WATC H  C O  • •  37 ®. 39 Maiden Lane. N e'W Yorb. 

" Suow Hill. London , Engl aud 

WASHBURNE'S 
I:�!::!d fAST[ N [ RS 

The Fastener with a BULL-DOG GRIP 
Men find comfort and utility in their use. Appliell to 

Key Chain and Ring, 26e. 
_Drawers Supporters, 200. 

Cuff H�::�iH�Y:;rs. Ute. 
-t.fttIe but; Never Let Go-

are the I!tandard 
for Accuracy, 

D esign. Workmanship and Fiuish. 
Send for Fret! Catalo,l!l1e No. 1 7B, of up-to-date toolf!, 

for mechanicR� 
Th e  L.  S. Starrett Co •• Ath o l ,  Mass . . U. S. A. 

" RIDOFUM " 
(Trade Mark) 

We mean roaches and water ... 

MAK 

THE SMITH 

T H E  
WHEEL 
OF 
BUSI NESS 
SPI N .  

-

The Quickest Way i s  
t h e  B e s t  Way. 

No need to tonch two keys to make a 
sinill e imprint with the Smith Premier. 

The Smith Premier Typewriter Co" 
Home Office and Factory, Syracuse, N. Y. . 

. Branches in all Jarare cities. 

GAS and HA S O I.INE �u!l"Rid�
t
f��e��a�� Y��a��f; For A l l  Work. Seno for descriptive ci rcular. T H E 

Stationaries. POrl,ablest Hoisters, Pump.. or, better sti n .  25 cents for 
ers, Sawing & Boat Outfits. sample trap, postpaid. J .. fu- "BfST" Ll6HT Send J01" Oatalogue und Testimonials erat terms to agents. 

!'tate Y our Power Needs. BOX COM PANY < is a portable 100 candle power 
light, costing only 2 cents per 
week. Makes and burns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene. , No Dirt. No Grf'Bse. 
No Odor. Over 100 styles. Lighted 
instanly With a match. Every 
lamp warranted. 

CHARTER GAS E N G I N E  C O •• Box 1 4 8 .  ST E R L I N G .  I L L. 4& Harrison Avenue. Springfield. Mass. 
�----------------------�---

W h at I s  "D aus-' T i p - To p ? 

S I Ail varieties at lO west pnces. Best Hallroad 
l.lrack and 'Vag-on or Stock Scal es made. C a d  (I Also loon useful artICles. i n c l uding Sate�. U II Sewlng Machines, Bicycles, Tool�.  etc. �ave 

Money. Lists �'ree. CHICAGG SCA U: Co" Chicago. Il l .  

CRUDE  ASB ESTOS 
D I R E CT F R O M  M I N E S 

P R E PA R E D  R . H .  M A RT I N ,  
ASBESTOS F I B R E  O F F IC E . ST . PA U L  BU I LD I N G 
for M a n ufact u rers u s e  220 B 'way, New York. 

J E S S O P  S T E E L  C 9  M F R� oF' CR UCIBLE SHEET STEEL 
WAS H I N G T O N , PA . 

�WARREN'S,-, 
Na{IJJ'(J/ ASphalt Sl10d Slir/aced 

ROO FI N (J ,el1.pP
I�J!tl:U!' 

finished gravel roof. Comes 
ready to lay in rol ll'!  of 108 
square feet. W rIte for sam­
ple, circular and prices. 

1_� •• �s�te!re�oPticona and Moving Picture Ma­
chines. Public Exhibitiolls PA Y BiG. 11II_=t�1 8mall capital required. Views and Fillns 

}l����� :����e �::;:�:'e�lLee. 

McAlIIster' 4D:::!!;uc:r�:'����rk. 

A.W. FABER 
Manufact ory EstahH"h".1 1 " 6 1 .  

L Fl A D  PFlNClTJS, COLOR];]D PENCIl.S. S L ATFl 
PI<JNCILS, WI:U'l'ING H L A 'l'];JS, I N KS, S'rA'L' IONERS 

[(uBBER GOOD�. R OU<J RS. AR'l'IS'l'S' COLORS. 

78 Reade Street, 

IIIII Competitive tests have es-
tablished the su periority of 
tbe Old. in point of economy 
over any other engine. 

�,t:�f:b���;fi::s:�' : t: t�g �: g: 
Our new , catalog shou l d  be in  the Illllltls of every power user. 

: . W ritt.' t.o-day for Ii l!Opy. 
, OLDS HASOLINE EN G INE WORKS 

216 River Strt!et LANSING, MICH. 

Agents Wanted Everywhere 

THE"BEST"L1GHT CD. 
8" E. 5th Street, 
(JANTON, OHIO. 

Parquet Floors &: Specialties 
Moore's Floor Wax 
Moore's Patent Rests 

Send for FREE 
Illustrated CA'.rALOGUE 

Don't Use a Brnsh 
Any aurface that needs whitewash or shingle stain, 

may be quickly covered with a smooth. even 
, coat, by uSing Patton:s 

Aereo-Painter 
A useful invention that economizes time aud saves1abor. 
Works by com pressed ,:,ir. I t  is 8illple. portable and 
durable. Requ '9 no experience to" use it efficien�ly. 
'l'akes no more ')aint than a brush and doestbe work. WIth 
one-fifth the labor. ReacheS any part o f  .. building with­
out the aid of ladder or scaJJold. 

Write /or Free ·ae&criptive circular. 
P ITTS B U R G H  P LAT E .  G LASS CO. 

General Distributors 

PATTO N PAI N T  CO M PA I"J Y  
227 LAKE ST., MILWAU KEE, W ISCON61N 

A man drolle a Cadi!lac 
up the steps of the Cap­
ito. at Washington. He 
paid for his fun" but it 
was worth the money 
to know the power of 
the Cadillac. 

Write for illustrated booklet N which teU. 
about the Cadillac and gives address of a 
nearbyagencywhere it may be seenandtried. 

Cadillac Automobile Co., Detroit, Mich. 
Kember Association of Licensed Automobile ManuCrs. 

Larse Coniracis 
r.==So Ii  ci ied ====iI 

Our factories are so numerous and 
so completely equipped that we can 
compete successfully on large con­
tracts-such as sheet steel stamp­
ings, general manufactUring and 
machine shop work. 

Pope Manufacturing Co. 
21 Parb. Ro'W. Ne'W Yorb. City 

Not in the Front Rank. It is the Leader 
� H. P .  !Siugle Cylinder Motor Cycle 

For 
S pepd 

IJong Life 
Mileage 

Power 

For 
Pleasure 
Business 
Economy 

Style 

Om Double-Cyltnder Machine holtls :1.11 world'M l"ec>ol"dA. 
Motors and accessories 80M separately. Send for catalog 

G. H. C U RTISS M FG .  CO. H a m m o n d sp o rt ,  N. Y.  
GAS ENGINE DETAIL�.-A VALUA-
bl e  and ful1y il lustrated artic l e  OIl this subject i s  con ... 
tained in SUPPLlIlM ENT No. J 292. Price 10 cents. ]1'or 
sale by Munn & Co. and all n �wsdeal ers. 

RO:5 W[ATHERSTRIP 
YO U S E E 
A_GLA�CE 

that Ford's Weather Strip is differen t  
(rom a l l  others. Its peculiar constru ction i 

renders it absolutely air-tight. It is made I· entirely of Southern pine, treated with oil ,  
and will neither wear out nor rust out.  It i s  
in expensive and easil y  applied to all  doors 
and win dows. Will not warp, shriuk or bind. 
Send for FRF,F, sample and prices. 

A g e n t s W a n t e d  E v c r y w h e r e  
C H ARLES J .  FORD 

No. �21i Senior Buildin!!" Holyoke, Mass. 

H O R O L O G I C A L  D E PARTM E N T  
PULYTE'C HNIC INSTITUTE 

Formerly Parsons Horological Institute 

PEORIA, II,J,INOIS 
LAR G E ST and BEST 
WATC H  SCHOOL i n  A M E R I C A  
\\7e teach Watch Work, Jewelry, En� 
graving, Clock Work, Optics. Tuition 
reaflonaLle. Board and room� n e ar 
�whool at moderate rates. 

Send for Catalog of Information. 

A BLESSING TO ALI. WHO MURT STAND ON 
THEIR }1'£ET 

Dll:ZLLoE:B. '. 

Famous Arch Supporters 
can be wow in the shoe you ' 'bave OIl. Light 
weight, does n ot burt, vt:ntilated aUtI duraule, 
made by haud with aluminum. Holdi<t arch in 
place, prevents flat foot, takeK prel>KUre off bal l ���;:eJe:�

l
.
d ��ic!n.s�l-::;. rtll ief. No more 

Edmuud W. MUle)", tA Somerset Street, Boston, :M u.�I!t. 
Manufacturer of M i l I t>r'K " Reform " Boots and. ShoeR 

Racine Brass & Iron Co. 
RAOINE. WIS. 

..�c Iron. Bronze & Aluminum .�I 
� Castings for Automobiles � 

Water Jacket Cyliuders 
a Specialty 

Correspondence 
Solicited 

IU' .'1, ,cb:CURAT[8c/lAPID.)t�'UP.To' 1G1�·DD""ftF-RIIA1�URF40S 
' .  RINDE c.KBESLy&[o.UtluJi�liI. 

11> to 21 Clinton Street. 

"liGHTWEIGHT" PRESIDENT· SUSPENDERS mean freedom in breathing. Weigh 2 oz. Any store Soc, 
and fir .00 postpaid for choicest patrerns. 

THE (J. A. EDGARTON .MFG. co., BOll: 810, Shirley, MaN. 


