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FIREPROOF MAIL CARS 

The Editor has received from a California corre­
spondent a clipping from a recent Washington, D. C., 

p lI:per, which states the Post Office Department has be en 
in formed that in a recent railroad wreck in Ar izon !l., 

the entire mail, which came from southern and centra l 
Ca lifornian points, was destroyed. Our corresponde nt 
reminds us that on several occasions in recent years 
the heavy overland mail from the Pacific Coast on it s. 
way eastward was entirely de stroyed by fire. He asks 

whether we are not very much behind the times in 
the matter of the safe transportation of the U nit ed 
States mail , and whet ber the postal cars, on the ove r­
land r outes at least, should not be made of stee l. or 
const ructed by some method that will be fire and · co l­
lision-proof. 

We think that the point is well made, and that 
the postal authorities would be justified in offering i n­
ducem imts to the various railroads, and . particular ly 
to the transcontinental systems, to improve on t he 
present mail cars along the lines suggested by our 
correspondent. Such an inducement 'might rea son ab ly 
take the form of a slightly higher m ail subs idy w here 
such cars are used. As to what fo rm of ca r Wou ld 
afford the most co mplete protectio n against in jul'Y 
by collision and subsequent fire, we h ave little dou bt 
that an all-steel construction would . be bette r- than 
an attem pt to secure fire protection by the use <if any 
so- called fireproofed wood. A ma il car with the floor 
and frami ng built up of channel-ir on a nd angles, and 
with sides and roof of sheet steel, would not on ly be 

proof against absolut e loss by col lision, but wou ld 
of course be completely fir eproof. If  practical evidence 
be ' needed upon .this pOint, we have but to refer to t he 
many photographs which have been publishe d in the 
last few years showing the e xtraordi nary resisting 
qualities of pressed-steel cars, when they are su b­
jec ted to the terrific im pacts o f  colliding freight trains. 
They re tain their general form, and frequently com e 
out of such collisions practically un injured, while the 
wooden cars adjoining them have been smashed i nto 
th e proverbial kindling wood. The effects o f  co llisio n 
upon the cars of a passenger train are, of co urse, 
nothing iike as heavy as those i n  a freight trai n. wei gh­
in g three or four times as muc h; and we venture to 
sa y that all-steel m ail car s would pass throug h a .co l­
li llion and preserve their contents practicall y inta ct. 

We commend the suggestion of our wes tern cor re­
sp �nd.ent to the serious consideration of the p ostal 
a uthorities. 

• .  t ••. • 
EARLY USE OF THE WATER-TUBE LOCOMOTIVE 

BOILER. 

.The increased att ention that is  just now being di­
rected to th e water-tube boiler for l ocomotive service 
is ; a s ignifica nt fact in the developm ent of locomotiv e 
engi neering. We recently i llustr ated in the S CIENTIFIC 
AMERICAN a very successful t ype, which is no w in 
se .rvice on the South western Rail way, England ; and 
w e  have reason to beli �ve t hat be fore lo ng there will 
b� other attempts, ·bot h. in t b.is . cou ntry an d i n  Engla nd, 
t Q  s ecure in loco mo tive servi Ce th e. superior advantag es 
which . the water-tube boiler b.as sho wn i tself to po s-. I 
sess f or ce rta in c las seS,of wo rk at sea and i n  stationary 
practice > . Those of ou r re ade rs who \:Ielie ve that the 
wate r-tub e. boiler loco mot ive is an enti rely mo der n 
Improv em ent, will be s Ul:prised to know t hat in the 
ea rly days �f st eam railro a,d s  an d, indeed, onl y a littl e 
l ess than a'balf a centurt ago, the Dimp fel locomo­
t ive was buil t with a boiler ,which was strictly of the 
wat .er-tub e t ype, and that t his b oiler gave most e x­
c ell en t  result s both i n  firing a rid steami ng. The boi ler 
COntained a'squ a're firebo x a nd. a si ngle, ho rioontal 

fl.u,e.. A. larg e num ber of small- diam eter ir on tubes led 
�wn thr ou gb. t he cro wn s heet of the fire bo x, and we re 
curved around to pass horizontally through th e  flu e. 
Tb.e engine steamed remaJ;k,;!,bly well, the ciJ;culation 
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being very thorough; Uloreovcr, the co mbu s�ion was 
more perfect than with many modern fire -tu be boiler s, 
the large amou nt of air space between the flues allowing 
a p erfect combustion of the gases. Although its firing 
and stea ming qualities were so . good, the boiler was no t 
a practical one, for the reason that to get out a defective 
tube that might be in the center of the nest, it  w as 
necessary to tear the whole system of tubes to pieces. 

In  a la ter at tempt to design a water-tu be locomoti ve 
boi ler in t his  c ountr y, the main centra l fiue throug h 
the barrel was made hexagonal in cross section, an d 
the tubes ran at hwart the fiue between oppO Site face s .  
This also proved to be an excellent steamer, but li ke 
its pre decessor, was exceedingly troublesome in re ­
pairs , it being necessary, if a def ective tube had to 
be repaired , either ·to remove the main fiue altogether, 
or drill through the outer shell of the boi ler, remove 
the tube and p lug up the ho le. The invariably excellen t 
resu lts obtained with the water-tube system shou ld 
stim ulate engineers to give p ersiste nt atten tion to 
this pro blem until a tho roughly pract ical boi le r  of thi s 
type has been produced. 

DANGERS OF PEDDLED ICE CREAM. 
The ice cream season is at han d, a nd the stre et 

vendor is dO ing a thriving business among school chil ­
dren and street urchin:>. Fe w peop le rea lize what a 
menace to he alth is found in the sale of this de licacy. 
Medic al authorities are beginning to rea lize that it 
is an important factor in the spread of disease.  A 
number of ca se s  have recently been observed in whic h 
symptoms of irritant pOisoning and even death were 
the result of ea ting ice cream bought of street pe d­
dlers. A coroner' s inquest held in London not long 
ago attrib uted the deat h of a six-year-old boy to un­
wholesome ice cream. The Bri tish Medical Jo urna l in 
a n  a rtic le on this case recalls a b �cteriolo gi cal invest i­
gation of Dr. Klein' s, in which some ice cream and 
the wa ter used for rin Sing the glas ses containi ng it 
were fou nd to be swarming with thousands of micr o­
orga nis ms. The arti cle refers also to a recent case · of 
po ison ing in A ntwer p, .whe re t wenty persons were 
made il l fro m the use of ice cream, and it goes on to 

de scribe the caus es of the danger. Contaminatio n 
of the cream arises from the habitual filthiness of th e 
ttalian vendo rs. The common �st and stalest material s 
are used in its m anufacture, and at night it is usual ly 
sto red under the merchant's bed i n  his dirty tene · 
ment lodgings. Th e next morning , no rbatter how f a·r 
gon e in decomposition the unsold cream ma y be , it 
is  rehashed and froze n fo r the day's business. The 
Imblic at la rge seems t o  have the impre SSi on that bac­
teria are destroyed by the freezi ng process. This hI 
not, however, the case, for the activity of the bacter ia 
is only temporari ly retarded by the cold, and during 
the nightly respite they thrive vigorous ly. In additio n 
to · a ll this, every o ppor tunit y is afforded for transfer­
en ce of diseases between the cu sto mers, for the g lasses 
an d  spoons are never washed, but are mere ly rinse d 
in water that accumulates the filth of t he entir e day. 

........ 

THE EXPANSION OF OUR FOREIGN COMMERCE. 

In the course of a n  address recently del ivered by 
the Chief of the Bure au of Statistics, before the Manu­
facturers' Clu b of Philadelphia, Mr. Austin gave a 
very luminous , explanation of the causes and ext ent of 
the expansion of our foreign trade, an expansion whi ch 
i n suddenness a nd magnitude has never

' 
been ap­

p roached in the histor y of any oth�r country. This 
p hen omenal growth is  the natural consequence of the 
rapid expansion of p roduction which fol lo wed the 
grea t develop ment in rai lway constructio n in the clos­
i ng quarter of the ninetee nt h cent ury. Following the 
constructi on of the transcontin ental line which wa s 
completed i n  186 9, came the extension of other li ne s  
through t he great Missi SSi ppi V alley and the Sout h, 
and this resulted in t he opening of the great agr icul­
tural, forest an d min eral areas, whose natural supp lie s 
have m ade th is the . greatest producing country of t he 
world ; whi le the mult iplication of rail ways facilitated 
the assembli ng of these natural p roducts for use in 
manufacturi ng .  As a result, agri cu ltural product ion 
has doubled, w hile the output of coal, pig iron, an d 
particularly of steel, has increased many fold. The re­
sult of all this is  that the Unite d States ha s becom e 

the gr eatest exp orting nation in the wor ld, having 
risen from fourth place in 1870 to first place in 1 90 1. 
The va lue of our exp or ts during that time has prac­
t ically quadrupled, wh ile imports have scarcely 
doubled. 

The caus es o f  this wonderful development in e x· 
p orts, in Mr. Au stin's opinion, ar e to be found in th e 
fact that the United States i s  the · world's l argest pr o· 
du cer of the gre at articles required by man tor his 
daily life, viz., food, clothing, heat, ligh t, a nd manu · 
fact ures. The prin ci pal a rt icles o f  food are brea d­
stuffs and meat, a nd of whl;lat and meat the Unite d 
Sta tes tJro duces m o.re t ha n  any other c ount ry, while 
we rais e more co rn t han all ot her co un tri es combined. 
For clothing the article of largest re quiremen t IS 

cotton ,. and of th is the United States produces more 
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than three ·fourths of the wor ld 's sup ply. For heat, 
coal is  the greatest requirement, and ·of this the 
Unit �d States is n ow the world's largest producer, an d 
our SUpp ly exceeds that of any other countr y; wh ile 
for lig ht our production of petroleum furnishes a 
la rger quantity of refined illuminating oi l than th at 
of any other nation. Our manufactures a lso are nearly 
double those of the United Kingdo m, and nearly equ al 
t o  those of France, Germany and Russia combined. 

This commanding pO Sit ion in the world's commerce 
is, in Mr. Austin's opinion, likely to be retained by 
the Uni ted States. · The power of production shows no 
signs of abat ement, while we may reasona bly expect 
that the development of science and invention and 
the application of American energy wi ll still further 
reduce the cost of production and transpor tation. This 
high standing of the Unite d. States as an exporti ng 
nation will, Mr . .  Austin said, be welcomed by the com­
mercial world rather than antagonized , as ha s been 
intimated and feared in certain quarters. The world 
buys the products of our fields and factories because 
i t  requires them for daily use, and because i t  can ob­
tain them more re adily an d cheaply from the U ni ted 
States than from a ny other part of the worl d. Su gges­
tion s of the exclusion of American pro ducts of the 
field or factory seem · scarcely likely, in Mr. Austin's 
opinion, to be r ea liz ed. The effe ct of the r efusal of 
Euro pe to purchase from the United States any of the 
great artic les of which we furnish so large a propor­
tion of the wo rld's s upp ly wou ld be to cau se an ad­
vance in th e pr ice of those articles in other part s of 
the world. Th e United States supplies one-fift h o f  
the wheat entering into international commerce, t hree­
fourths of the COttO R, and practically al l of the corn ; 
while our p roportion in the meat supplies of Europe i s  

also large. To thus eliminate our production from 
the world's supp ly of t hese grea t articles of daily re ­
quirement wou ld be to cause an adva nce in the prices 
of t he limited supplies which could be obtai ne d  f rom 
other parts o f  the world. Hence, in these natura l prod ­
ucts, it may be expected that the demand wi ll continue 
indefinitely, w hile the fact that the United States i n  
1901 sold to Europe alone more manufactures than she 
had ever sold to the entire world in any year prior to 
18 95 sho ws the progress that America n ma nufactu re rs 
are making in Euro pe, the great manufacturing center 
of the world. 

. 

,.. ... t • 
THE IMPERFECT DEFINITION OF THE PHOTOGRAPHIC 

IMAGE ON DRY PLATES, 

M essrs. Lu miere and Pe rrigot have been st udying 
the questio n of obtainin g the maximum de gree of 
sharpness in p hotog raphic im ages. Wh en e xamined 

by the microscope, the optical image given by a 
good objective is found to be incomparably sh arper 
than that of the negative whi ch is  obtaine d under 
the same conditio ns. In fact the photographi c plate 
registers an image which s eems sufficientl y sharp 
when vie wed by the e �e alone, but cann ot support 
an enla rgement by the mi croscope. I n  e xami ning 
the cau ses of this lack of s harpn eSS, the e xperimenters 
were led to . fin d a method for obtaining nega ti ves 
under the best conditions. One of the princip al c auses 
i s  the i nfluence · of grai n· in the , ·sensitive fllm. 
It  i s  well known t hat the bromide ·of silv er .in the 
em ulsion is in the form of smal l grain s whos e di­
mension varies with t he se Il:Sit{�Emess of the e �ul­
sion. They made a series of ex posure s using p lates 
which were prepared by a series ·of emuls io ns of · v er y  

different sensitiveness from the extra-rapid, corres ­
ponding to t he g rains of silver bro mide of the maxi­
mum di mensions, to the limi t of s lo wness, whi ch is 
found in the special emulsion used in t l).e Lippmann 
process of color phot ography an d in which no g rain s  
are visible u nder the microscope, even wit h  the 
greate st magnifying po wer. They thus fln d that it is 
the granulati on of the sensitive layer which is t he 
main cau se of the wan t  of precisio n in th e images ; 
th �· particles of bromi de diffuse the li ght wh ich fa lls 
upon them, sprea ding out. t he image and dimi ni shing 
i ts sh arpness in g reater p roport io n  as t he particle s 
are large r. 

A not her cause lies  in the . er xors of focusi ng, eve n 
though the se may be sma ll. In an ordinary apparatu s 
only -an appro ximat e focu s i s  obtained. The use o f  
a simp le hand -glass to . e xamine t he image, the non­
coinciden ee of . the ground glass and the plat e, als o 
the want of flatness in the latte r are causes whic h 
in flu ence the focus. The experim enters fi x  the . limit 
of move men t for obtaining a clear image, an d find it 
to be 1-100th of a n  inch. Th e in fluence of c hr omati c 
abe rration may be found in the c as e  of infer io ,r · ob ­
jectives which have not been sufficiently corr ected ,  
but for the best l enses this is practi ca lly ni l. An ­
other caUBe lie s in th e use . o f  the : d iaphragm. Whi le 
in a stro nom ical wo rk and for'the op.p osite ex.t rem e, 
micros co pic al work, it is desi re d  to inc rease ' the open­
ing of the o bje cti ve, in pho tography, on the contrary, 
i t. fs gen �rally a dm itted that gr eater pr ecision· if! ob­
tained by the use of t he di aphr ag Ili. . The : e�eri­
menters show that this is not always the Calle. The 
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d iaphragm in cre ases, in fa ct , the gen eral sharpness of 
the images by co rrecting certain aberrations and es ­
pecially by increasing the depth of focus , but if the 
12entral part of the image is  considered , an d admit­
ti ng that th .e objective is already sufficien tly c orrected 
for aberra tions, it is found upon enlarging the imag e 

considerably that its precision is greater as the open­
ing ,of t he objective is l arger. 

' 
The experiments show . 

in general , that when i t  is desired to obtain an imag e 
of great precision which may be considera bly enlarged 
it becomes necessary to use plates which have no ap­
preciable grain, such as those of the Lippmann pro­
cess , to u se the b est possible arrangemen t for obtain ­
i ng the focus , al so to be assured of th e value of the 
objective, especially as to the corrections of aberra ­
tions, and when a chemical focus is found , to allow 
for t his. If the a berrations are sufficiently corrected 
in the lens , the maximum opening should be used. 

• ••• • 
THE HEAVENS IN JUNE. 

BY HENRY NORRIS RUSSELL, PH D. 
The finest region of the sky which is now visible is 

that near the eastern horizon. It , contains the brigh t­
est part of the Milky Way , which is here divided in to 
two parallel streams, and di versified with many kno ts 
and patche s of unusual brightness. At our usual hour 
of 9 P. M.  on June 15 it is well clear of the horizon. 
Along its course lie , a number of conspicuous co n­
stellations -Cygnus in the northeast, Aquila south of 
i t, and Scorpio low in the southeast, not yet com­
plet ely risen. Lyra and Hercules are higher up in the 
east , and Ophiuchus fills most of the southeastern sky. 
Corona Borealis a nd Bo otes are overhead. Virgo i s  
the mo st conspicuous constellation in the southwest , 
Leo in the west , and Ursa Major in the northwest . 
Ge mini and Auriga are j ust disappearing. Draco and 
Ursa Minor are above the Pole , and Cassiopeia be­
low it. 

THE PLANETS. 
Mercury i s  evening star at the beginning of the 

month , and sets about an hour and a half later than 
the sun. He should be easily visible after sunset, just 
below the bright stars Castor an d Pollux. As he comes 
into line between us and the sun he disappears from 
the evenin g skies. On the 23d he passes through his 
inferior conjunction, and early next month he will re­
appea r as a morning star. 

Venus is  morning star in Aries and Taurus, rising 
more than two hours before sunri £e. 

Mars is morning star in Taurus. At the end of the 
mo nth he rises an hour and a half before the sun , an d 
may again be seen. 

Jupiter is  in Capri cornus, rising before midnight . 
on the 1st ,  and at about 9: 30 P. M. on the 30th. 

Saturn is on the boundary o f  Sagittarius and Capri ­
cornus , rising rather more than an hour before 
Jupiter.  

Uranus is  in opposition on the 10th , and at his near­
est for the year. At thi s time he is in right ascension 
17 h. 13 m. and declination 23 deg. 6 min. sout h. He 
may be iden tified with the aid of a star map. Thos e 
with out such help may find him by means of The ta 
Ophiuchi-a third-magnitude star about hal f way be­
tween the head of Scorpio and the Milk Dipper i n  
Sagittarius. 

Uranus i s  about 2 deg. north , an d a litt le we st 
of this sta r, and should be . directly abov e it at abo ut 
10 P. M. The planet's prono unced greenish co lor wi ll 
ai d in identifying him ; but the only sure test is his 
motion. By comparing t wo sketches , made a week or 
so apart, of the stars visibl e with an opera glass in 
this region, the planet can be  certainly identified. On 
account of his low altitude , he is barely visible to th e 
naked eye. 

Neptune is  invisible, being in conjunction with th e 
sun on the 2 3d.  

The asteroid Vesta, the brightest o f  the more than 
400 planets of this group , comes to opposition ear ly 
i n  July , under unus ual ly favorable circumstances , 
being just visible to the naked eye. 

We defer fuller comment till next month , only not ­
ing that on June 26 the small planet passes ,just south 
of Saturn , bein g: but half a degree distant, and ca n 
ea�ily be picked up with a field -glass. It is mov in g  
t cwa rd the bowl of the Milk Dipper , a t  the r ate o f  a 
degree in four days. 

At four o'clock on the morning o f  June 22 , the sun 
enters the sign of Cancer, and, in the language of th e 
almanacs , "Summer commences." But at t hi s  time 
the sun is in the constellation of Gemini, and he wil l 
not enter that of Cancer for a full month to come. 
H�re is a g reat discrepancy , which demands explana­
tion. How does it happen that the s igns of t he zodiac , 
w hi le bearing the names of the constellation ,  do not 

'agree with them in position ? 
The 'fa d is , that, .when the sig ns o f  the zodiac were 

named, they coincided with their res pective constella­
tions ; but, during the 2,000 years , that have p assed 
since then, the signs have m oved, while the stars ha ve 

stood still , so that they no longer agree. 
Th e si gn s  o f  the zodiac have their posi �ions fix ed 

by the equinoxes-the intersections of the ecliptic with 
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the cel estial equator. The e cliptic moves but littl e 
among the stars , but the equator shifts its po sition III 
such a way that the equinoxes , carrying the signs o f  
the zodiac wi th them , travel entirely round the ecl iptic 
in a little over 25,0 00 years. 

Duri ng the last 2,000 years they have moved west­
ward about 30 deg. ,  so that each sign has "backe d" 
into the co nstellation which originally preceded it. 

Partly on accoun t of the resultant confusion, th e 
s igns of the zodiac are ilO longer used in astronomic al 
calculations. Their appearance in the almanacs in the 
present connection is the last su rvival of a method of 
reckoning better adapted to the days of astrolog y than 
t o  the present time. 

This change in the position of the equinoxes is 
called precession. It is due to the att raction o f  the 
sun and moon on the bulging equatorial regions of 
t he earth-wh ich , it is  well known , i s  not exactly 
sphe rical. This action co mbined with the earth's 
rotation , causes its axis to move , in very much the 
same way that gravity , acting on a spinning top , 
c nuses its axi s to revolve about a vertical line , instead 
o f  making it fall over. 

THE MOON. 
New moon occurs on the morning o f  the 6th, first 

quarte J: on the a fternoon of the 12th , full moon on the 
ev ening of the 20th , and last quarter on the afternoon 
of the 28th. The moo n is  nearest us on the 5th ; and 
farthest away on the 18th. 

S he is in con junction with Venus on the 3d , with 
Mars o n  th e 4th , with Neptune and Mercury on the 
7th ,  with Uranus on the 20th , with Saturn on the 2 3d ,  

and with Jupiter on the 24th. 
. '.' . 

INSPECT ION OF GAS lIETERS. 
BY ALTON D. ADAMS. 

Illuminating gas manufactured in the Unite d Stat es 
during 1 900 had a value of $6 9,432 ,582 , according to 
the Federal Census of that year. Substantially all 
of the gas valued at this great sum was measured out 
to consumers through meters. These facts are suf­
fic ient to show that accuracy i n  gas meters is highly 
important to the public at large. 

, The offic e of a gas meter is to automatically record 
on its dials the number of cubic feet of gas that pass 
th rough it. , After such a record is made by a meter 
the consumer is liable to pay accordingly , unless it 
can ' be demonstrated that the operation of the meter 
is  inaccurate. 

To guard the interests of consume rs Massachusetts 
has for many years required that al l meters , through 
which gas is  to be supplied to customers of public 
sy stems , be tested and sealed by the State Inspector 
of Gas before they are put into use. Moreover , any 
consumer of gas from the public supply may apply to 
the S tate inspector to test the meter through which 
his gas passes. A meter is considered correct under 
the law if  it registers within two per cent of the actual 
number of cubic feet of gas passing through it. 
Meters are o wned by the gas companies , and they are 
su bject to fine if they supply , any meter for the use 
of consumers that does not have t ne seal of the Stat e 
inspector. Meters are liable to get out of order , how ­
ever , though once correct, and any company is at 

liberty to reinspect its meters as often as it thinks 
proper. If a meter test ed by the State inspector a t  
the request o f  a consumer proves to be correct within 
t wo per cent, the cost of inspec tion , amounting to about 
one dollar , exclusive of transportation charges , is 
collected ,from the customer. If the meter is not 
correct the gas company owning it must pay all 
charges. 

Under these regulations all of the new or repaired 
meters put into service by the gas companies each year 
are first submitted to the State inspector for his . test 
and seal. The numbers of new and repaired meters 
thus tested before being put into use increased from 
13,412 in 188 9  to 2 7,451 in 18 95 and 35,31 9 in 1901. 
When any of the new or repaired meters are found 
<to be incorrect they are returned to , the companies 
that presented them , and must be changed and resub­
mitte d for test before they are used. The ri sing num · 
bers o f  these tests serve . to illustrate the importance 
of the wor k in which the State inspector is engaged. 

Besides the meters just considered , t he State in ­
spector tests m any other meters every year that are 
complained o f  as being inaccurate whi le . in use. Rec­
ords of such meters are here presented for e ach 
decade , beginning with that of 1872 : 

-

Meters Meters Meters AV('nlge Averll2e 
Year Tested Fast Slow Per cent Per cent 

Fast Slow --- ---
1872 202 1fT 82 4.80 9.55 
1881 141 41 'as 5.68 6.44 
1891 230 52 8' 4.74 . 

10.00 
1901 943 456 71 4.76 7.89 

As the law only re quires a meter to be correct with­
in two per cent , all o f  the meters recorded as fast or 
s low were wr ong by more than tha t  amount. A meter 
is saId to be fast w hen it records more gas than p asse s 
through it. A sloW meter does not recor d all of th e 
gas 1!bat passes through it. ' The per eent fast or Slow 
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a s  given Is the average o f  all the meters that were ' 
fast or slow by more than two per cent in each year. 

The nu mber of meters tested after complaints has 
greatly increased since 18 90, being more than four 
times as great in 1901 as it was in 18 91. The per 
cent of fast meters to the total numbe r teste d in each 
year has also materially risen during the period. In 
18 91 this percentage was only 22.6,  but for 1901 it 
stood at 48. 3. T he ratio of slow meters to t he total 
t ested on complaint h as changed at a less rapid rate. 
For 18 91 this percentage was 14. 7, but in 1901 it 
dropped to 7.6 .  During the entire period since 18 72 
the average per centage of error for meters fast by 
more than the lega l limit has been be tween four and 
six. For the same years the percentage o f  error in 
meters slow by more than the legal limit has been 
as low J1s 5 .02 and as high as 23.60,  but shows no 
permanent tendency to eit her increase or decrease. 

During the eleven years of 18 91 to 1 901 inclusive 
6, 913 meters were tested as the result of complaints. 
Of this total number tested, 3 ,500 meters, or 50.6 per 
cent, were correct within the legal limit, 2,680 meters , 
or 38 . 7  per cent , were fast, and 6 60 meters, or 9.5 pe r 
cent , were slow. Seventy meters, or about one per 
cent of the total number , did not register any of the 
gas passing through the m, and seven meters woul d 
n ot allow any gas to pass. One meter varied on test 
from ,four per cent fast to eighteen per cent slow. 
From this it appears that the number of fast meters 
'was fou r times tbat of slow meters. 

The average percentages by w hich meters ·are fast or 
s low have been ta ken from the official r ecords , but it 
seems clear that the percentages for sl ow meters have 
been co mputed on an incorrect basis , or a t  lea st in 
a way liable to mislead. The actual amount of gas 
passi pg through a meter sh ould be taken as 10 0 per 
cent in every case. , If this is done the meter may be 
fast by any percentage , but it ca n never be more than 
100 per cent slow. In t he official record the amount o f  
gas actually pa SSing through the mete r seems to ha ve 
been taken at 100 per cent for fast meters. For slow 

meters , however , the record of the meter dials seems 
to have been taken at 100 per cent, and the actual 
amount o f  gas · passing the meter divide q by the slow 
dial record. On this plan , if  a meter registers onl y 
one -half of th t! gas passing through it, the mete r is  
said to be 100 per cent slow, wh en it is  actually only 
,5 0  per cent slow. This method no doubt explains the 

higher figures of percentages given for slow than for 
fast meters , al so the cases where meters are said to 
be more than 100 per cent slow, which follow : 

From 18 93 to 1901 , inclusive the total number o f  
slow meters tested on co mplaint was 5 77. O f  this 
number 163 meters were between 2 and 5 per cent, 
276 meters be 10ween 5 and 10 per cent , and 5 7  meters 
between 10 and 15 per cent slow. The p ercentages for 
the remaining slow meters range from 16 to 23 7, as 
given in the official repo rts , 7 being above 10 0. 

During the same period , from 18 93 to 1901, the 
num ber o f  meters complained of t hat proved to be 
f aster than the legal limit on test was 2 ,521 .  Of the se 
meters , 1,5 99 were be tween 2 and 5 per cent fast, 798 
were between 5 and 10 per cent fast, 97 were between 
10 and 15 per cent , and 19 between 15 and 20 per 
cent. Two meters were 20 , three were 22 , one was 27, 
one wa s 23 , and one meter was 36 per .cent fast. 

It should be held in mind that all of these meters 
were tested by the State inspector before they were 
put into use, but subsequently grew inaccurate. What 
the conditions o f  m eters may be in States where they , 
are put into service without offici atl. test , and where 
there · is no public inspecto r to whom consumers can 
a ppeal , may be surmised but cannot be stated. 

• .  e • 
British trade, which has been som ewhat on the 

decline for some time past , is now showing a sharp 
revival. The trade returns for the year 1901 s how 
tr emendous drops in the impor t-s o f  c ertain raw ma­
terials for manufacture , agg );egating some $35 , 000, 00 0. 
Especially is this the case in connection w ith gutta 
percha , the imports o f  which have declined about 
40 per cent. The imports o f  raw materials for textile 

manu facture , how ever , on the other han d, show an 
increase o f  $10, 000, 000. In the shoe trade th ere has 
been a great increase in exports to British South 
A frica , d ue to the military demands.  Elsew here 
there has been a decline. Forei gn im ports o f, b oot s 
and s hoes , however , have risen in the year from $3,-
473 , 490 to $4,6 94, 56 5. The re turns do not show t he 
separate countries from which the imports have com e, 

but doubtless this country has supplied -the largest 
share. With reg ar d  to the export s, the construction 

of ships for foreign countries was abnormally heavy. 
Healthy advances were a lso s hown in the manu fac ­
turing o f  ya rns an d textile fabric s for abroad. The 
foreign de mand for appare l and artic le s  of personal 

use showed a decided inc rease. Britis h railroa d'ma ­
teria l is again in nea rly a s  good d ema nd a s  t wo years 
ago. The value of British locomotives sold abr oa d  
i s  steadily rising , and the de�and for Engli sh t ele­
graph wire has grown b y  leap s a nd bou nds, ha vi ng 
increased considerably over 100 per c en t  in two years. 



PROGRESSIVE-MOTION ORE-CONVEYER. 
A form of ore -conveyer that has met with cons ider­

able success in Germany i s  manufactured by Maschin­
en fabrik und Miihlenbauanstalt G _  Luther, of Bruns ­
wick, Germany _ The conveyer is made of sheet met al 
a nd moves hori zontally on roller-bea rings _ Angle 
irons ar e used wh erever required _ The material to be 
transported is discharge d at one end or at any desired 
p ortion of the conveyer, and is moved along in one 
direction until the point of discharge is reached _ The 
speed of transporta tion is con stantly accelerat ed , until 
finally the load is  d is­
c harged at the turn of th e 
conveyer _ Experienc e bas 
,shown that the operati on 
is well nigh faultless , an d 
th at during the for w�Id 
travel of the first p eriod 
of the return, all the ma­
terial is thrown off _ A n  
amount of material v ary­
ing from 30 to 150 tons 
per hour can be conve YE'd 
with an expenditure o �  4 
to 25 horse power _ The 
length of the conveyer is 
dependent only on the par­
ti c u I a I' cross -s ectional 
form selected _ Th e co n­
veyer is intended for th e 
transport ation of coa l, 
ashes , sand, ores , beets , 
sugar, produce and the 
like _ If coke is to be 
tr ansported, or some simi­
lar material that w e'ar s  
aw ay the metal, a glass 
bot tom is empl �yed. The spee d of rotation o f  the 
driving-shaft is  de pendent entirely upon the charact er 
o f  the material to be conveyed, and varies from 60 to 
100 revo lutions per minute , or about one-third of tha t 
of ordinary progressive motion con veyers. 

-------------.�.���,�.�--�-------

THE UNVEILING OF THE ROCHA.MBEA.U STATUE. 

BY EDWARD w. BynN. 

On Saturday, May 24, 1 90 2, the two great republ ics o f  
the world joined in the celebration of an in ternational 

event which carries the thought of the American pat­
riot back to the struggles of his ancestors for inde : 
pendent existence. 

-lll? un VEilin g of the sta tu e of .Jean Baptist e Dona­
tien de Vimeu l', Count d e  Rochambeau, was something 
more than an ordinary function. It was the occasion 
of a remarkable gathering of representative men of the 
United States and France , and one in which the armies, 
the navies and 
the civil gov­

'ernments of 
both nations 
united to do 
honor to the 
soldier who' 

was the official 
repres entativ e 
o f  the F renc h 
g o v e r n -
ment, a n d  
w h o  w i t h  
Fr ench money 
and F I' e n  c h 
a -r m s  a n d  
French men 
exten ded the 
helping hand 
to the Co lo-
n i e s .  T h e  
story of La fa-
yette 's gen er-
ously vo lutee r-
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Pr en ch Embassy , who as early as 1899 first suggested 
it. A year l ater the first bill was introduced in th e 
united States Congr ess, and on March 3 ,  1 901, a bi ll 
was passed and approved appropriating $7,500, and in 
the following year a - second appropriation of $15,00 0 
was secured, which amounts have sin ce been further 
supplemented by other sums for the entertainment of 
guests sent by France to our shores to celebrate the 
event. 

Immedi atel y in front of the White H ouse at Wash­
ing ton, and facin g its grounds and clo ser than an y 

A PROGRESSIVE MOTION ORE-CONVEYER. 

other public reservation, is Lafayette Square, so calle d 
for many years after th e French general who gave h is 
services to the cause of the American Colonies in their 
struggle for indepe ndence. At the southeast corner o f  
this square stands the Lafayett e monument _ At the 
southwest corner stands the statue just erected to the 
memory of Rochambeau. It is  a significant circu m­
stance that of all the many statues that now adorn the 
capita l city of the United States, there are none, n ot 
even of domestic heroes, which are so Closely pos i­
tione d to the home of the Chief Executive of the Un jted 
States. 

Count Rochamb eau was born in Vendome, July 1, 
17 25 ,  and died at Thor e, near that city, May 10, 1807.  
He entered the French army in 174 2 and distinguis he d  
himsel f -in variou s campaigns, r eaching the rank of 
lieutenant-general. In 1 780 he was placed in com ­
mand of the , Fre nch army sent to America. He em­
barked a t  Br est, May 2, 1780,  under the escort o f  
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Chevalier de Ternay with five ships of the line, and 
in 1781 h e  actively co-operated with Wash ington in 
t he m ovem ents which led to the capit ulation o f  Corn­
wallis at Yorktown. It i s  said to be an authenticated 
fact that just be for e the surrender o f  Cornwallis , a t  
Yorktown, Rochambeau advanced to Robert Morris, 
the financier o f  the Colonies, the sum o f  $2 0, 000 out 
of the French war chest to pay 'th e men u nder Wash­
ington and relieve their pressing necessi Ees. In rec og­
nition of Rochambeau's services , Congress gave him a 
vo te of thanks and presented him w ith two pi eces of 

cannon captured from the 
English _ On his return 
to France, in 17 83, h e  was 
made Governor o f  Picard y 
and A rtois, and '  in 17 91 
was made Marshal o f  
France _ Bonaparte also 
,named him grand office r 
of the newly-create d Le­
gion of Honor and pen­
sioned him. During the 
reign of terror Rocham­
beau was impri sone d, an d 
only escaped the guillo­
tine by the death o f  
Robespierre. 

The s tatue, which is  in 
b ronze and of heroic pro­
port ions, is  th e work of 
Ferdinand Hamar , t h e  
deaf-mute French sculptor , 
and is a replica o f  the one 
erected in France _ L. Par­
ent is the architect , an d 
the stonework o f  th e ped­
estal , which is o f  French 

li meston e, is by Ferdinand Gaussen. Besid es typi fy­
ing th e happy relation of the two peoples , i t  is a 
handsom e addition to the statuar y of the Uni te d  Sta tes 
capital, gra ceful in design, artisti cally execu te d, and 
well placed. Its most salient feature is th e figure o f  
the general in the uni form o f  his rank an d with arm 
outstretched in the attitude of comma nd. A sym­
bolic figure below typifies the sentiment an d meaning 
of t he monum ent. A female figure represe nting l ib­
erty, with drawn sword in one hand, extends protec­
tion o ver the American eagle , which as a young fledg ­
ling is posed in an at titude o f  defiance against attack. 
Th e l eft hand o f  the figure bears aloft th e entwined 
flags of France an d of the United States, and the prow 
o f  a. ship in the backgroun d suggests the help from 
over the sea. Lower on the pedestal is di splay ed the 
shield of the United States, bearing the thirteen stars 
of the original Colonies. 

In recognition o f  the dignity and importance o f  the 
event , Franc e 

ed services is 
already known 
t o  ev e r y  
schoolboy , bu t 
it  remained 
for th e firs t  
Congre s s o f  
the twen tieth 
century to do 
s ub s t a n ­
tia l honor to 
R o c h a m ­
bea u .  T h e  
cred it - for · th e 
init ia tive- in 
thi s  'Worthy 
tri bute is due 
to: -Mr_ Ju les 
Bo:euIve ; th e 
l!'Tench 'Consu l 
an d Chan cel -

Turret ship (steel),.· 3 screws. Displacentent, 11,275 tODS. Length, 385-feet6 inches. Scant, 66 feet 6 inches. Draught, 27 feet 6 'inche.. ,Indicated H"rllle 
Power, 14,500. Built at Brest. Launched 18911. Cost $5,300,000. Arntor: Belt, 15!}.1 inches; gun positions, l� inches; deck plating, 3J.2 to 1).2 incbes ___ Arnta-

has sen t her 
splendi d b a t­
tl e s h i p ,  th e 
"G a u 10 i s, " 
whose formid­
a b I e propor­
ti o n s an d 
equipmen t a re 
so well shown 
in the ill ustra ­
tion. I t  i s  an 

i n t er es ti n g  
fac t that th is 
fine specim en 
of a mo dern 
warship was 
buil t at Brest , 
the very port 
fr om w h i c h  
R oc ha m be au 
embarke d fo r 
A me r i c a i n  
1780, an d  she 
i s a l s o t h e  
first F r e n c h 
bat tleship 0 f 

the fir st class 
to cr os s  th e At­

lan tic. T h i s  
s hi p brought 
w i t  h her, as 
repre sent atives 
o f' t h e  arm y 
and n a v y o f  
Franc e, V i c  e­
A dmiral Four­
nier , I nspe ctor­
General o f  th e 
Nav y ; L i e u ­
tenant - Colonel 
Meaux S a i  n t 
Marc , orderly 
officer an d p er -

lor of tJ:e 

ntent: Four 12-inch guns; ten 5.5 R. F.; eight 3.9; sixteen 1.8; ten 1.4; eii!:ht machine guns. Torpedo Tubes, 6 (2 submerged). Speed,18 knots. -l!ioJ"mal 
Coal Supply, 680 tons. Contplentent, officers and men, 632. 

THE VISITING FRENCH BATTLESHIP "GAULOIS," IN ATTENDANCE ON THE BOOHAMBEAU' OELEBBATION. 

so n a I repre­
sentative or 
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President Loubet ; General Brugere, Command­

er-in-Chief of the French Army, Vice-President 
of the Supreme Council of War and Inspector­
General; General de Chalendar, Commander 

of the 14th Infantry Brigade ; Lieutenant­
Colonel Hermite, Cominander of the 6th Bat­
talion of Foot Artillery ; Captain of Artillery 
Peuilloux de Saint Mars, and Captain of Cuir­
assiers Lasson, attached to the General Staff 
of the government at Paris. Represen'ting 

civil life, and previously arrived in the passen­
ger steamer 'T'ouraine," were'the present Count 
a:ld Countess de Rochambeau ; the present 
Count de Lafayette ; M. Croisset, of the Faculty 
of Letter s ;  M. Le Grave, Commissioner to the 

Louisiana Purchase Exposition ; and other well­
known civilians. In appreciation of the courtesy 
of the French government Secretary Moody as­
signed a special squadron from the UnHed 
States Navy to meet and salute the incoming 
"Gaulois" and act as an escort of honor. This 
squadron consisted of the cruiser "Olympia," 
Rear-Admiral Higginson's flag-ship, and the bat­
tleships "Kearsarge" and "Alabama." 

The ceremonies at the unveiling of the statue 
in Lafayette Square included the ,followbg pro­
gramme: Invocation by Dr. Stafford ; welcome 
by the President of the United 

States ; unveiling of the statue by 
the Countess Rochambeau ; music, 
"The Marseillaise," by the French 
Band ; presentation of the sculptor, 
M. Hamar ; remarks by the French 

Ambassador (in French ) ; selection 
by the French Band ; remarks by 

General Horace Porter, United 
States Ambassador to France ; se­
lection by the Marine Band ; ad­
dress by Senator Lodge ; "Star­
Spangled Banner," by the French 
Band; remarks by General Brn­
gere ; benediction by Bishop Sa�ter­
lee. 

Following the ceremonies of the 
unveiling, social functions in enter­
tainment of the guests will follow 
as a pleasant ending of the cele� 

The Dough-Divider. 

Flour Mixer and Cleaner. 
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A Machine That Forms Dough Into Loaves 
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bration. It is understood that the guests will 
visit various points of interest in the United 

States before returning to their native land. 

...... 
HYGIENIC MECHANICAL BREAD-MAKING. 

The man who insists upon eating only the 

bread that his mother makes probably con­
siders the loaf offereq for sale in the grocery 
stores of the large eities the product of an un­

cleanly factory, and of the unwashed hands 
of men reeking with perspiration. Possibly 
that may have been true so'me ten years ago; 
probably it is still true of the little cellar 

bakery which supplies the bread of the people 
who live in the poor quarters  of a large city 

such as New York. But home-made bread, good 

though it may be, has now been almost sup­
planted by the bread kneaded and baked by 
modern apparatus, especially designed for its 
purpose. Furtherinore, machine-made bread has 
the one great merit over its domestic rival that 
it is absolutely uniform in quality. Each loaf 
is exactly like its fellow. The ingredients are 
always the same. The dough is always allowed 
to "raise" at a constant temperature. If in 
addition to its absolute uniformity, perfect 
cleanliness of production could be attained, 

there would be no reason for using 

home-made bread_ It was the pleas­
ure of one of the representatives of 
the SCIENTIFIC AMERICAN to inspect 
a plant installed at 362  West Broad­

way by the National Bread Com­
pany, of 25 Broad Street, New York 
city, in which bread is made by a 
system not only effieient, but so 
clean in its methods that it w0uld 
meet with the approval of thf' most 
exactin� physician. 

Briefly described, the process of 
making �read at this plani con­
sisis in mixing the various brands 

of flour-made from spring wheat, 
winter wheat, and, pure rye-by 
means of a mechanical mixer und 
cleaner ; conveying this mingled 
flour to a huge storage bin ; trans­
ferring the flour to scales, by which 
it is automatically weighed and 
discharged into machines by which 
it is kneaded into dough with the 
necessary quantity of water; auto-

Crustless Bread Oven. 

Machines For MiXing and Kneading the Dough. 
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matically removing the kneaded dough from the ma­
chines and allowing it to raise in a steam-heated 
room ; dividing the dough into sections and molding 
it into the desired shape ; and finally baking the dough 
into bread. From this brief statement of the essen­
tials of the processes carried out it does not appear 
that any wonderful efficiency is gained, or that any 
unusual cleanliness is observed. But a closer exam­
ination of , th� process will throw more light upon 
these important points. 

Every man who works in this plant must be a 
surgically clean man. Before he starts his day's work 
he must bathe himself in one of the factory bath­
rooms; he must discard his own clothing and wear 
that which is supplied by the company. The clothing 
thus supplied consists not simply of trousers and 
jacket, but of a complete suit of underwear, down to 
a clean pair of socks. Not before he has clothed him­
self in a clean working suit, spotlessly white, is  a 
man allowed to enter a working room. Surely a sys­
tem which exacts the utmost cleanliness of its work­
ers should produce a product which can be fearlessly 
eaten even by the man whose diet i n  large part con­
sists of the bread that his mother makes. 

In the making of this hygienic bread the first step 
is to mix and clean the fiour. These two duties  are 
performed by a machine of most wonderful operation. 
The machine in question takes the spring and winter 
fiour, mixes them together, and so thoroughly refines 
them that even the finest fibers of the sack are re­
moved and discharged into a refuse receptacle. Mod­
ern milling machinery has done much to improve the 
quality and cleanliness of fiour before it reaches the 
consumer ; but before it can be kneaded into dough 
and baked into bread it must be still further cleaned. 
That is why so elaborate a machine is required. 

From this mixing and cleaning machine the flour 
is transferred by screw conveyers to a large storage 
bin. From the bin a second system of conveyers car­
ries the cleaned fiour to automatic scales, by which 
a certain quantity of fiour is automatically weighed 
and discharged into the kneading and mixing ma­
chines. Yeast and other materials and filtered water 
of a certain temperature are added to the weighed 
flour in the desired quantities. 

By far the most important and interesting feature of 
this bread-making plant are these kneading and mix­
ing machines. It is their purpose to knead the dough 
exactly as it is kneaded by human flngers ; but human 
fingers could never knead so thoroughly and so quick­
ly, nor could they produce as many pounds of bread 
from a barrel of flour as these machines can. The 
main elements of a kneading machine are a wooden 

·trough, above the bottom of ' which two screw convey­
ers are longitudinally mounted ; and two reciprocating 
frames carrying wooden plungers inclined toward each 
other and arranged to play blltween the screw con­
veyers. The frames are connected by rods with two 
meshing gear wheels driven by a countershaft. The 
screw conveyers are rotated by the same means. The 
operation of such a machine is  a rare si,ght. The 
screw conveyers, rotating in opposite directions, force 
the dough to the center of the trough ; the oppositely 
rotating gears, through the medium of the connecting 
rods, cause the plunger frames to move up an d d own 
alternately, and the wooden plungers as they rise and 
fall intermingle the particles of gluten forced toward 
them by the conveyers. After thirty minutes of n..ix­
ing and kneading, by which the fiour, water, yeast, 
etc., are intimately commingled into a perfectly homo­
geneous mass, a trap door in the lower part ot t h e  
machine is opened and the dough is automatically 
transferred to a wooden trough. It is conveyed to the 
steam-heated raising room. The trap door is then 
closed, new materials are put in the machine and an­
other lot of dough is mixed and kneaded. There was 
once a time when all this kneading and mixing was 
done by hand. Not only is it hard to knead dough 
manually, but the fiour is not economically used. By 
using mechanical kneaders, the dough can be mixed 
and thoroughly kneaded without touching it with the 
hands. The ordinary mechanical mixer produces 
about 285 pounds of bread from a barrel of fiour. 
That is undoubtedly a very good result. , But the 
peculiar kneader which we have described does bet· 
ter. Its average production is 350 to 352 pounds of 
bread per barrel of fiour. Its record is 388 pounds. 
This economy and efficiency is , due entirely to the pecu· 
liar kneading of the dough. The ordinary mechanical 
mixer uSually 'effects a mixing of the fiour, water, 
yeast, etc., by means of a double spiral dasher. There 
is no attempt to reproduce mechanically the knead­
ing action of the fingers. In the machine under dis­
cussion, the kneading parts are mechanical fac­
similes of the housewife's fingers. 

After the dough has fermented or "raised," as it is 
popularly called, in the steam-heated room previously 
referred to, it is ready for the molder. Unfortunately 
no machine has ever been invented which is capable 
of giVin'g to the dough any desired form. For that 
reason it is  necessary to employ, even in this factory, 
men whose duty it is to mold the dough into the ' 
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proper shape. But, despite this necessity, an attempt 
has been made to introduce a mechanical former. 
This machine consists simply of a number ,of rolls by 
which the dough is taken and curled and curled until 
it is discharged in the shape of a rather long cylindri­
cal loaf. The machine does its work well. In the 
future we may even hope to see similar machines 
which will produce the usual cottage and twist loaves, 
as well as the other forms. 

From the kneading and mixing room the fermented 
dough is dropped through chutes to the molding tables 
on the fioor below. There the men divide it  into small 
parts, and deftly knead it into the form in which it 
is  to be baked. For some kinds of bread it is  neces­
sary to cut the dough into a Iiu}Ilber of very small 
parts. For this purpose a. very ingenious divider is 
employed, which consists of , a plate through which 
knives may pass vertically. The dough is  laid upon 
the plate ; a cover is  swung down ; a lever is pulled ; 
the knives rise and the dough is cut into thirty-six 
parts. No matter what the quantity of dough may 
be, .the number of parts into which it is cut will al­
ways be thirty-six. Moreover, the division is so clean 
that none of the parts cling to each other. 

After having been molded into loaves the dough is 
allowed to raise for a short time, and it is  then ready 
for the baking ovens. In the plant under considera­
tion the design of the ovens conforms in purpose with 
the apparatus used in other parts of the plant. The 
comfort of the bakers and cleanliness of the bread 
are the main ends which it has been sought to attain. 
The old baking ovens are fired from the front. Coal 
is shoveled into a firebox which is placed directly be­
neath the baking tiers. Ashes are removed through 
the same opening. Naturally such a system presents 
a most excellent opportunity for the mingling of 
cinders with the dough. Such an objection has been 
overcome in the National bread plant by firing the 
ovens not from the front, but ,from, the back. It  there­
fore follows that the men can work at their ease, and 
that there is little or no possibility of baking bread 
in which a goodly portion of coal dust has been 
mingled. In order that the baker may see how his 
bread is  baking, electric incandescent lights are used, 
which illuminate the interior of the oven. In  order 
that a wonderfully tempting nut-brown color may be 
produced, steam is introduced into the oven during the 
baking process. After the baking the loaves are re­
moved from the oven by means of long wooden shovels  
called "peels." They are  then collected, ciassified as  
it  were, sent to the shipping room, wrapped in par­
affine paper and then loaded on delivery wagons. 

In concluding this article attention shoultl. be called 
to an apparatus the like of which is  probably not to 
be found in any other bread-making plant. The ap­
paratus in question is intended for the baking of 
Boston brown bread and of crustless bread. It is a 
rather fasltionable practice in serving sandwiches to 
cut the pieces of bread in triangular form and to trim 
off the crust. No doubt v�ry dainty sandwiches are 
thus made. But the loss 'of good bread is  considerable. 
In order to prevent thi s  loss the National Bread Com­
pany has devised a steam oven in which bread which 
is  absolutely Without crust is produced. The dough 
is  prepared in the usual manner, and is not baked by 
direct exposure to the intense heat 'of a fire, but is  
steam heated in a .completely closed tin box.  The 
steam from which the necessary heat is derived i s  
the , exhaust steam of the plant. The heat thus gen­
erated may be therefore said to cost pl'actically noth­
ing. And the result of this peculiar steam-baked 
dough is  a bread which is  a unique product of the 
modern baker. The same process is used in the baking 
of Boston brown bread. The dough is  merely inclosed 
in cans and subjected to the baking heat of this ex­
haust steam. That crustless bread oven and the 
kneading machine may well be  considered as two of 
the most interesting mechanical contrivan,ces of this 
hygienic bread-making plant. 

The company has under construction a scaling ma­
chine by means of which the dough can be cut into 
pieces of identical weight, each piece being sufficient 
for one loaf. It is expected that this machine will be 
ready for the bakery within a few weeks. When it i s  
installed the entire operations from cleaning o f  the 
flour to the baking of the bread Will be practically 
automatic, so that the human hand will not come in 
contact with the flour, dough or bread at any stage of 
the manufacture. 

• t e l . 

TrIal. o� 1he SubmaJ'lne Boa1 " A dder." 

The submarine boat "Adder" had her trial trip on 
May 18. The trial is particularly noteworthy for the 
fact that it is the first time that a submarine boat has 
been operated in fresh water. The longest of the "Ad­
der's" submerged runs was about llh miles ; several 
of them were fully a mile long. In order to show 
that the vessel could be as easily handled in fresh as 
in salt water, a number of short or porpoise dives 
were made. 
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Engineering N 01e •• 
According to the Railway and Locomotive Engineer. 

the first charter ever granted in this country, or proba­
bly any other, for the building of a railroad, bears date 
1819. The Pennsylvania Legislature granted the char­
ter in question to Henry Drinker, for a railroad from 
Delaware Valley to the headwaters of the Lehigh 
River-practically the route now controlled by the D., 
L. & W. Railway from the Water Gap to Scranton. 
That was b�fore the days of steam, and the "wagons" 
that were to be run on the road were simply horse 
vehicles. The old charter, and the rights it conveyed, 
were purchased by the original Delaware & Lacka­
wanna Company for $1,000.  

There is  every reason to believe that the great rush 
of German iron and steel not only into British and 
<;ontinental markets, but even into America, is prompt­
ed by financial necessities, remarks the Glasgow Her­
ald. The country i s  suffering from the effects of 
enormous and unhealthy overgrowth. Production has 
been lately reduced by the force ' of circumstances, as 
the number of unemployed reveals, but it  is still in 
excess of normal requirements. The surplus is still 
evidently so great that the only conclusion one can 
come to i s  that many concerns are being run merely 
for the purpose of "raising the wind." It is certain 
that most of the reported transactions in German 
iron and steel in foreign markets must be made at a 
heavy loss on the cost of production. For instance, 
a sale reported a day or two ago of 30,000 tons of 
hematite pig iron for America at 55s. f. o. b.  Rotter­
dam is at a price 2s. per ton under Cumberland hema­
tite. Yet the German stuff, made from imported ore, 
doubtless has to be brought some hundreds of miles 
from the furnaces to the port of shipment. Coal has 
lately been taken from Scotland to Stettin, there 
to smelt iron which was brought back to Scotland. 
All this means a losing business. 

The locomotive industry of Austria comprises five 
different establishments, employing 5,200 workmen, 
viz. : The machine works at Florisdorf, with 1,300 men ;  
the machine shops of the State Railway Company at 
Vienna, with 1,300 men ; the locomotive works at 
Wienerenstadt, with 1,400 men ; the Kraus Machine 
Factory at Vienna, with from 400 to 500 men ; and the 
Bohemian-Moravian Locomotive Works at Prague, with 
800 men, says The Railroad Gazette. The total number 
of men employed in normal times is  about 6,000. ,The 
total annual capacity of the five establishments is 
about 400 locomotives, and their annual earnings 
are between $4,060,000 and $5,075,000. The various 
establishments have at present 'orders for 92 locomo­
tives and 24 tenders from the State, and for some 20 

locomotives from railroad corporations doing business 
in Austria. Fore�gn orders were quite frequent in 
former years, and even as late as 1900 no less than 
60 Austrian-built machines went to Belgium and 
France. During the present year, however, the only 
foreign order received has been one from Egypt for six 
locomotives. Unless new contracts are obtained in the 
near future, four of the five locomotive-building estab­
lishments will be without work within six months. 
In fact, the blacksmiths and turners will be left idle 
much sooner. 

The accumulation of amalgam on copper plates, like 
other mill matters, is largely resultant from the ore 
treated. In the case of some sulphide ores the amal­
gam has a tendency to form hard scale on the plates, 
which cannot be removed with a rubber scraper, whisk 
broom or any such tool, says 1:Jle Mining and Scientific 
Press. But with a steel scraper the scale can be broken 
through and cracked off like a layer of dry putty, 
and this, if done properly, leaves the plate with a soft 
and satiny amalgam surface, if anything, better for 
catching gold, than the uneven surface of harder­
scaled amalgam. The use of the steel scraper is neces­
sary with inside plates, where the scouring of the 
h�avy mineralized pulp seems to harden all the amal­
gam. Amalgam which forms hard scale on the plates 
yields bullion finer in gold and lower in silver than 
,the,  softer variety, and it is generally obtained from 
ores carrying comparatively coarse o� fiaky gold. Pos­
sibly only the coarser gold tends to form hard amalgam 
scale on copper plates, so that while in some ore the 
native silver is the coarser, in other instances, where 
native silver is almost unknown, scale can only form 
from ores carrying coarse gold. The increasing pro­
portion of silver to gold in the amalgam caught farthest 
from the battery is of common occurrence. The old 
plates should be thoroughly scoured for several hours 
with sharp sand from the tailings, hot water and quick­
silver. The loosened amalgam could then be removed 
( a'fter washing off the sand with hot water ) with a 
rubber scraper in the ordinary way, leaving the plate 
with a good, soft surface of amalgam, in excellent con­
dition for further use; Considerable difference lies 
in the mode of cleaning the plates, and especially in the 
use of the st,eel scraper. This tool can be used so as 
to ruin any plate, but in proper hands it is indispen­
sable to the millman. 



SINKING THE CAISSONS FOR EAST RIVER BRIDGE NO. 3. 
The new East River Bridge No. 3,  which will span 

the river between the present Brooklyn Bridge and 
the new East River Bridge No. 2, which is nearing com­
pletion, crosses from the foot of Washington Street, 
Brooklyn, to the foot of Pike's Slip, Manhattan. It 
will have a total length between anchorages of 3 ,165 
feet, and a span from center to center of towers of 
1,465- feet. The floor will be carried by four ste91 
cables, and like the new East River Bridge referred 
to, its towers will be built of steel. As originally 
planned, the floor of the bridge was to have a total 
w idth of 120 feet, or 2 feet more than the floor of 
the new East River Bridge, and provision will be made 
for a large number of trolley tracks, as wei! as for two 
lines to connect with the elevated railroad system. 
The plans which are under consideration by the Bridge 
Commissioner contemplate track connections with both 
the Brooklyn Bridge and the new East River Bridge, 
and a circulating system of traffic, by which cars can 
cross by one bridge and return by some other, thereby 
avoiding the congestion which would occur if  the rail­
roads te-rminated at the bridge entrances, a congestion 
which is painfully evident every night and morning a t  
the Manhattan end of the Brooklyn Bridge. 

In the present article we describe the important 
work of sinking the caissons which form the founda­
tions of the towers for the new bridge. The caissons 
for the new East River Bridge No. 2 were four in 
number, there being two beneath each tower. This 
arrangement wa:; necessitated by the rather steep 
slope of the underlying rock at the site of the towers 
of that bridge on eaCh side of the river ; but fortuIl­
ately the preliminary borings for Bridge NO. 3 showed 
that the surface of the unde-rlying rock was fairly level, 
and hence it was decided to construct a single huge 
caisson to form the foundation under each tower. 

Our front page illustration shows the process of 
sinking the Brooklyn caisson, which is located immed­
iately at the foot of Washington Street. The structure 
measures 78  feet in the direction of the axis of the 
bridge by 144 feet transversely to the axis. The 
caisson proper is 55 feet 6 inches in depth, and above 
this is a temporary cofferdam 44  feet in height; which 
is built up to prevent the water from flowing into the 
work during sinking. It will thus be seen that the 
total depth of this huge box, when it is finally sunk to 
bedrock, will be just 6 inches short of 100 feet. Th9 
walls of the caisson are built up of two layers of 12  x 
12-inch timber, the outer one laid horizontally and the 
inner vertically, while on the outside of thi, is a 
double layer of 2-inch planking, the inner laid uiagon. 
ally, and the outer vertically, as shown in our engrav­
ing. The planking is calked to make it perfectly 
watertight. The bottom edge of the caisson is  shod 
with a half-inch steel plate to protect it from injury 
as it is forced downward through the silt and sand. 
Six feet from the bottom edge there is built over the 
whole caisson a solid roof of timber 2 feet 9 incht's 
in thickness. The space beneath this watertight roof 
is  known as the working chamber, and here are em­
ployed the "groundhogs," as the men who are engaged 
in the work of excavating are called. This working 
chamber is  divided into three longitudinal sections, 
from which to the surface of the cofferdam there ex­
tend nine plate-steel material shafts and one elevator 
shaft, both material and elevator shafts being furn­
ished with air locks. There are also fourteen 4-inch 
wrought-iron pipes which extend, like the shafts, from 
the roof of the working chamber to the surface. At 
the bottom of each of these pipes is a flexible hose sim­
ilar to the section hose of a fire engine. At the top 
of the pipes there are bends which pass over the edge 
of the cofferdam and discharge into the river. Under 
the old system of building caissons, it was customary 
to build the roof of solid timber to a thickness of some 
10 or 12  feet ; but in the present case the roof is made 
of the same thickness as the side walls, namely, 2 feet 
9 inches, and the necessary strength is  secured by 
building a cofferda m of 12  x 12-inch timbers, which 
for the first 25 feet above the roof are laid on 12-inch 
centers  vertically and for the next 15 feet of the 
height are laid on 2-foot centers vertically, the lateral 
dLtance between centers being 6 feet. This mass of 
cribwork is stiffened vl'lrtically and laterally by a 
perfect forest of diagonal trussing, the great depth 
of this trussed cribwork serving to gi�e a very power­
ful bridge effect in supporting the load upon the roof 
of the working chamber. 

The caisson, which was built in the Harlem district, 
was towed down the East River to its site, and sunk 
to the river bed by loading it with concrete. The ma­
terial for the concrete is  brougbt by barges to each 
sidl:l of the pier at the foot. of which the caisson i s  
being sunk, and a couple o f  powerful derricks o n  the 
pier lift the sand, broken stone and cement, and empty 
it into a large concrete mixer on the pier. From the 
mixer the concrete is run through the bottom of a 
hopper into buckets, which are then picked up by other 
derricks and dumped into the caisson. The conc-" ete 
falls among the cribwork and is rammed tight . •  111ing 
all the interstices from the roof upward. 

Scientific American 
Under ordinary circumstances, in sinking a Gaisson 

the bulk of the material would be shoveled from the 
bottom of the river that i s ' covered by the working 
chamber into buckets and then hauled up through the 
shafts and airlocks, and finally dumped into barges and 
carried away. But in the present case the material 
of the river bottom has been found to be such an al­
most pure sand, that the bucket shafts have bef!n used 
but very little, and it has been found possible to blow 
out the materials by the force of the compressed air, 
which is  forced into the working caisson for the use 
of the workmen. The method of blowing out the 
sand is as follows : The bottom of each of the 4-irich 
permanent pipes, which we spoke of above as being 
fixed in the caisson, has a length of hose which reaches 
from the roof of the working chamber to the 
bottom of the excavation . A 4-inch water pipe, 
which also passes through the caisson, sup­
plies water at 100 pounds pressure to six jets. 
One of these jets is  directed at the sand around each 
blowpipe, and loosens it so thoroughly that the air 
pressure in the caisson is  sufficient to blow it up 
through the pipe and out over the edge of the caisson. 
Thus far practically the whole of the excavation has 
been don e by this method, but very few bowlders and 
rocks being encountered. The cutting edge of the 
caisson reached the bed of the river at 20 feet below 
mean high water. Here it passed through 4 feet of 
mud, and then entered a deep bed of fine sand which 
the borings show to extend through a depth of 66 
feet. Below this is about 4 feet of coarse gravel, and 
then is  found the solid underiying rock on which the 
caisson will finally rest, the rock being found at 94 
feet below mean high water, or 74  feet below the bed 
of the river. Considering the huge size of the caisson, 
the largest ever constructed, the speed of sinking has 
been remarkable. The work commenced on March 
26, and at the present writing the caiswn is 'about 
two-thirds down. The probability is that by the mid­
dle of June it will rest upon the rock bottom. 

From what we have already said, it will be under­
stood that the longer side of the caisson lies up and 
down stream, parallel to the shore. Our front page 
illustration is  drawn looking downstream toward the 
Brooklyn Bridge, the easterly towers of which are 
visible in the distance. The side of the caisson is 
broken away in the drawing in two places for the 
purpose of showing the elevator shaft and the cage 
descending �ith workmen. Tl;1e construction of the 
roof, walls and bulkhea9-s of the caisson is ' also clearly 
shown, and in the working chamber a workman is 
seen directing a blowpipe hose against the loose ma­
terial on the bed of the river. When the caisson ha3 
reached solid rock, the whole interior of the working 
chamber will be filled with tightly-rammed concrete 
up to the very roof, thus providing a solid concrete 
and timber mass from the rock level to the top of the 
caisson, which will be 37 feet below mean high water. 
The surface will be carefully leveled off, and upon it 
will be built a solid masonry pier, whose base will be 
67 feet by 134% feet, and whose coping will be 23 feet 
above mean high water, the total height of the masonry 
pier being 60 feet. We are indebted to Mr. F. M. Syl­
vester, the Resident Engineer in charge of the work, 
for courtesies extended in the preparation of th is 
article. 

. . . . ..  
The Curre n t  SuppleDleut. 

A large picture of what is  perhaps the largest crane 
in the world constitutes the frontispiece of the current 
SUPPLEMENT, No. 1378 .  A full description of the crane 
is  also published. A subject which should be of rare 
interest to engineers is  the purification of feed-water. 
The article in which this matter is treated is very fully 
illustrated and very exhaustive. Dr. H . . F. Keller dis­
courses entertainingly on the gases of the atmosphere ; 
and Dr. Stephen D. Peet tells something of ethnic 
styles in Central American architecture, i llustrating 
his text by good pictures. Messrs. Swinburne and 
Cooper's paper on the "Development of Electric Rail­
ways," which has attracted such widespread attention 
among electrical engineers, is published in the current 
SUPPLE MENT. The recent Nice automobile races are 
described, and some of the vehicles that took part 
are illustrated. An article of timely interest is  tha t 
on the unveiling of the Rochambeau statue, which is 
accompanied by a picture of the statue itself. 

• • I • 
Iro n Ore i n  Porto Rico. 

Dr. David T. Day, Chief of the Division of Mineral 
Resources of the Geolog).cal Survey, returns from a 
tri p to Porto Rico with accounts of the iron resources 
of the island. His superficial inspection rendered it 
difficult for him to ascertain how productive the ore 
beds might prove to be. But it  seems certain that 
there is enough to warrant the growth of a fair-sized 
industry. Gold is  not found in sufficient quantities to 
warrant a repetition of the Klondike excitement. At 
present about four hundred families are engaged in 
gold-mining. The product of their labor is carried to 
t.he stores, where it is wei ghe!l and given in exchange 

for food, clothing and cattle.  

A.utomobIle ]Sews. 

In the recent speed trials organized by the Auto­
mobile Club over a kilometer course at Gunton Park 
the highest aVeragc' speed for four runs was attained 
by a 50-horse power Napier carriage, which covered 
the distance at the rate of 44 miles per hour. A 24 
horse power Mars car gave an average speed of 41 
miles per hour. · The road surface was heavy, and two 
runs were down hill and two up hill. 

Emperor William is doing his best to promote the 
alcohol industry. He has induced the North German 
Lloyd and Hamburg-American lines to adop t, experi­
mentally, spirit motors on their small harbor craft. It 
is said that the Krupps are about to order an eight 
horse power spirit motor for their station at Meppen. 
The Alcohol Association will supply the spirit for th ese 
experiments gratis. What the outcome of these experi · 
ments will be is hard to say. That alcohol ought to 
prove an admirable fuel is evident e'Cough from the 
recent trials made in Paris and Berlin, but up to the 
present time no satisfactory alcohol motor has been 
invented. There is  here a chance for inventors. 

One of the latest men of prominence to testify to 
the usefulness of the automobile to a business man in 
the time saved going to and from his business is  Mr. 
H. C. Frick, the well-knQwn steel magnate of Pitts­
burg. Mr. Frick uses a powerful machine to cover the 
fourteen mile s  from his home to his office twice daily , 
and the time consumed in the journey is but twenty­
cne minutes. The millionaire is  reported to have said 
the tiille saved him by the nEW means of locomotion 
amounts to at least half a million dollars yearly. At 
the present rate of improvement, it will not be long 
before the automobile will compete with the railroad 
over much greater distances, and the life of the cinder· 
begrimed commuter will be freshened by a rapid ride 
to business through the clear morning air from his 
country seat twenty-five to fifty miles away. Good 
roads are all that are needed to cause such prophecies 
to be realized. 

An ingenious sparking pl ug, .called the " Seer," has 
been devised, in which the usual porcelain core has 
been replaced by a glass thimble. The metal portion 
of the plug is  of the standard pattern, aI�d the glass 
can be adapted to existing plugs. As a means of view­
ing the spark while the plug is  in place it has obvious 
advantages, for it is not always certain that a plug 
needs attention when one unscrEWS it to see. I f  the 
plug is so dirty that the spark cannot be seen through 
the glass, there is certainly occasion for cleaning. but 
the advantage of being able to view it from outside is 
emphasized by the fact that an external spark when the 
plug is dislodged does not occur under the same con­
ditions as in actual use. The heat and the pressure 
are disturbing factors, and it is therefore a decided 
convenience to see that the plug is doing its work 
correctly. Tough glass, which is less fragi le than 
porcelain, is used, and experiments haVe shown that the 
glass is less likely to get dirty than porcelain, proba· 
bly owing to its higher degree of polish. 

The automobile with which Messrs. Lehmess and 
Cudell have started . from London to make a tour 
around the world, is  of the Panhard & Levassor make, 
with a Centaur motor of 20 horse power, four-cylinder 
type, with four speeds and rear movement. To avoid 
breakdowns caused by the igniting apparatus they took 
three kinds with them : a gasoline burner, an auto­
sparker and a third igniter fed by accumulators which 
they will charge from dynamos. The four wheels have 
equal diameters and the front wheels may be placed in 
the rear, being provided with bosses for attaching the 
chain-wheel. The reservoirs contain 150 gallons of 
petrol, 25 gallons of water and the same of oil. The 
weight of the six passengers and baggage is 6,600 
pounds. The automobile carries also Mr. G. S. Harvey 
and Baron de Breyne, besides a mechanic and a cook. 
The party started from London on the 1st of May. 
They are to remain in Paris about ten days and will 
then start on their tour around the world.  The route 
has been carefully studied. They will pass by Brussels 
an d reach Berlin by way of Cologn e· and Magdeburg. 
Upon reaching Russian territory they will paES by 
Posen, Grodno and Wilna to St. PetcrEburg, whIch Dr. 
Lehmess counts upon reaching about the end of May. 
Then come Moscow, Nijni-Novgorod and finally Ischel­
binsk in the Ural region. They will pass through 
Asia by way of Siberia, through Omsk and Irkoutsk, 
and traverse China by Urga, K'llgan an1 Pekin, thence 
em barking 'at Shanghai . They will have one stage in 
Japan, from Nagasaki to Toki o. After stopping at 
Honolulu they will embark for San Francisco and 
undertake the tour of America, passing by Mexico, 
New Orleans, St. Louis, Chicago and' New York, after 
m aking a point as far as Canada. From' New York 
they will sail for Sonthampton. The party expects to 
reach London .in eight months, if all goes well. At 
Paris Mr. Cudell found one of his friend::: , Mr. O. Hey­
mann, who is t.o accompany the party with a 1 2  h orse 
power Ader machine and serve as  scout along the road. 



PO)[PEn. 

With the long-drawn- out tragedy of the West In­
dian <lruptions being now enacted before our very 
eyes, the parallel disaster that happened to the Roman 
s'!aside resort of Pompeii takes on an added interest, 
in spite of the interval of nigh upon two thousand 
.rears that has lapsed since the city was buried. The 
destruction of Pompeii differed from that of St. Pierre 
in that while, the modern town was practically razed to 
the ground, the buildings of Poinpeii were left stand­
ing, although they were buried entirely out of sight by 
the falling volcanic ashes. 

There is no city in the antique world of which WeJ 
know so much as Pompeii-a place whose sudden ex­
tinction was, perhaps, the most important event for 
Roman archffiology which could have occurred. The 
literature on the subject is most extensive, and we 
have in one bibliography of the subject no less than 
five hundred titles. 

Pompeii in the old days lay nearer the sea and the 
River Sarno than at present. It stood on an elevation 
a third of a mile from the sea, offering a charming 
spot for a sojourn or a permanent residence, so that 
it is little wonder that Pompeii was so popular with 
the Romans. We know very little of the city prior to 
its destruction except that the inhabitants engaged 
in commerce and agricu1tur�, and did quite a business 
in millstones. At the time of the great eruption o f  
7 9  A. D . ,  the population w a s  a very mixed one. 

In A. D. 63 the city was visited by a violent earth­
quake which threw down most of the buildings in the 
city, and there was just about time to rebuild the 
public buildings when the great catastrophe occurred. 
This was perhaps fortunate, because now we have 
the remains of the city built nearly all in one period. 
The damage was done by the volcanic ash and pumice 
made into a kind of muddy rain, combined with earth­
quake . shocks. The woodwork of the buildings was 
not set on fire, but was so desiccated and charred 
that it has not been in most cases preserved. There 
is every indication . that a copious rain fell with the 
ashes. It is estimated that 2,000 persons perished 
in the catastrophe. The city formed an irregular 
oval four-fifths of a mile long and two-fifths of a mile 
wide. It  was surrounded by a wall and there were 
eight gates. The city took its shape from the end of 
the old lava stream in which it lay, which ran southeast 
from. Vesuvius. Our ehgraving is from a model of 
Pompeii which gives a much better idea of the city 
than can be obtained in any other way. The visitor 

Scientific Alnerican. 
the Large Theater and the Small Theater. Back of 
the Large Theater is an open-air gymnasium and the 
Temple of I sis.  The street ·which is so prominent an 
object is the Siabian. Street. The streets were laid 
out with great regularity 'and -the public buildings 
form two groups, one lying. about the Forum and the 
other is the group which we have just described .  The 
Forum measures 497 by 156 feet, including the colon­
nade. No vehicles of any kind were permitted in it, as 
is shown by the upright stones at th" streets, which 

CYNIPS POL YCERA. 

bar all Pllssage to cl,mriots or carts. Gates were pro­
vided, so . that even pedestrians could be kept out if 
it was thought desirable. The Forum was given up to 
temples, lllarkets  and buildings connected with the 
administration of the city. The principal buildings 
were the Basilica, the Temple of Apollo, the Market 
B1!ildings, City Treasury, the Temple of Jupiter, the 
Sanctuary of the City Gods, the Temple of Vespasian 
and the Voting Place. The Baths of Pompeii were 
naturally on a small scale, but owing to their ex­
ceIlent preservation and the certainty with which the 
use of the vat-iou s  rooms can. be assigned, we derive 
from them most of our information regarding the ar­
rangements of ancient baths. The Amphitheater lies 
at a distance from the other excavations. Its length 
is  444 feet, breadth 342, and is small com.pared with 
other amphitheaters, but wfls naturally large for the 
town, so that only a part of it was provided with seats. 
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OYNIPS POLYCERA. 

BY 11. c. FREDERICK. 
No photograph nor description can portray the deli­

cate beauty of the home of the young Oynips polycera.  
I t  was at the foot of the Santa Ynez mountains, across 
the range from Santa Barbara, that I saw them for . 
the first time, depending from the under side of whit", 
oak leaves like fairy bells or tiny fantastic Japanese 
lanterns. In the midst of a natural park, consisting 
mostly of magnificent live oaks which have been jeal­
ously guarded from the woodman's ax that has almost 
denuded 'the region of timber, are a few stately white 
oak trees. They bear a bountiful crop annually of 
rosy-cheeked "oak apples ; "  but it was only on a 
white oak scrub that the remarkable Oynips polycera 
was found, the insect mother who provides so curious­
ly for her prospective offspring, evidently selecting 
the tender, juicy, leaves of the young tree in prefer­
ence to the less vigorous growth of the mature ones. 

With a leaf for a canopy these brilliantly-colored 
and highly-ornamental homes are easily overlooked, 
but an observant eye once catching the gleam of the 
white-and-rose, so delightfully blended, follows up the 
discovery until a veritable wonderland is revealed. 

As not even the tiniest opening is visible through 
which the occupant might have entered in its earliest 
infancy-not to mention the access of air and .food­
it is hard to believe these starlike fairy bells the 
habitations of living organisms. 

How the little grub gets inside has long been an 
open secret of the student of natural history, who 
knows that the multitudinous variety of galls found 
on rose bushes and other vegetation, but chiefly upon 
the oaks, are caused by the sting of a little fly who 
lays her eggs in ' the soft tissues of le·af or stem. 

The male of some kinds of gall flies has never been 
discovered, hence parthenogenesis is believed to meet 
this deficiency in nature. The female is provided 
with a hair-like ovipositor snugly coiled within the 
body except when in use, and then it  is thrust into the 
soft under side of the leaf and forms a conduit through 
which the egg is embedded beneath the surface. It i3 
believed that an irritating fluid is also injected into 
the puncture which causes the strange growth known 
as a gall and within which the egg is hatched and the 
larva lives until ready to emerge into the world, when 
it bores its way out. How ' the beautiful colors origi­
nate when they are no part of the life of the tree, 
and what part they play in the economy of gall-fly life, 
no one has yet told us. 

VIEW SHOWING THE PRESENT CONDITION OF THE EXCAVATED CITY OF POMPEII. 

is sUJ;lposed to be looking from the Stabian gate. 
The theater or colonnade, used as a barracks for 
gladiators, is on the left and is shown with the col­
umns of the colonnade. Directly beyond, will be seen 
the termination of the triangular Forum, while In 
the center are two theaters known respectively as 

The houses of PomJ;leii are . worthy of special study. 
They face the streets, which are usually the average 
wIdth, being 10 to 20 feet. ' There were sidewalks 
with curbing and bro;id ruts wer� made by passing 
wheels . •  Only the pr�ncipal streets were wide enough 
for two vehicles to pa.ss. 

The cradle of the Oynips polycera has but small 
attachment to the leaf but spreads into a bell-shaped 
form, the. broad end usually flat, and the rim serrated 
by th.e lilOrn-like projections from 'which it takes its 
name. In substance it is soft and juicy like apple, 
quickly shriveling if the branch is detached from the 
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tree. Unlike many parasitic growths the cynips do not 
seem to interfere with the health of the leaves or  
plants, those S9 studded being quite as  thrifty in ap­
pearance as the others. 

• 1 • •  
RAILROADS IN CUBA. 

BY WALDON FAWCETT. 

The railway systems, existent and prospective, in the 
Island of Cuba constitute one of the most important 
factors in the promised development of the new re­
public. To a neglect in the past to comprehend tlie 
full value of transportation facilities must be attrib­
uted, in a measure, the retardation of the commercIal 
and industrial advance of the country ; but neverthe­

less the dawn of the new era in, Cuba has found 
ready to hand a very fair foundation equipment of 
rail lines, steam or electr.ically operated. Moreover, 
the inauguration of American military control was 
coincident with the promulgation of an enterprise 
for the construction of a great trunk line through 
the center of the island-a long-awaited and sorely 
needed undertaking of pre-eminent importance ; and 
finally, other projects of only slightly lesser import­

ance but awaited the establishment of a stable govern­
ment to take definite shape. 

The railroads of Cuba are divided into two general 

Raising the Tracks at Jucaro. 

Scientific American 
have' submitted statements the profits of all the linE'S, 
if pooled, would have amounted to about $2,120,000. 

The existing railways in Cuba are owned largely by 
British capitalists and the headquarters for a majority 
of the varwus -operating companies are in London . 

In order to convey an idea of the conditions obtain­

ing in the case of a thoroughly representative Cuban 
railroad, it may be well to direct momentary atten­
tion to the Puerto Principe and Nuevitas Railroad, 
one of the oldest and best-paying lines on the island. 
The line extends from the seaport of Nuevitas for a 
distance of 45 miles to the important inland cIty of 
Puerto Principe, through a level region principally 
adapted to cattle raising, but in which a number of 
large sugar plantations are situated. One of the rea­
sons why this system constitutes so valuable a prop­
erty is  that it has no bonded indebtedness and pays 
handsome dividends to its few shareholders-it being 
a close corporation, composed of less than a dozen 
stockholders. 

The operating company is virtually a private cor­
poration, with a capital stock of $1,000,000 and ei ght 
stockholders, each of whom holds one share of stock. 
The government and administration of the affairs of 
the company are in charge of a committee composed 
of three stockholders, elected annually by the other�1 

leased to private corporations, following the example 
of the Mexican government, which, after expending 
millions of dollars on ' the Tehuantepec Railroad, final­
ly leased it to &::1. English firm. 

As indicative of the equipment available for the 

development of the mineral resources of Cuba it may 
be noted that several of the corporations operating 
iron mines on the island control their own rail lines. 
This is the case with the Spanish-American Iron Com­
pany, the Juragua Iron Company, the Cuban Steel Ore 
Company and the Sigua Iron Company. The Spanish­
American I ron Company owns five freight locomotives 
and sixty ore cars and has transported as high as 
30,000 tons of iron ore a month. 

The deepest interest in the Cuban railway field 
naturally centers in the new operations having for 
their object the extension of the transportation facili­
ties of the island. Prominent among these is  th€> 
project of the Havana Electric Railway Company, 
which has undertaken to reconstruct and extend the 
street railway system of Havana, giving the Cuban 
metropolis a thoroughly modern urban system. 
The new 7- inch girder . rail weighs ninety pounds per 
yard ; the steel ties are spaced every ten feet, and the 
roadoed is of concrete 7 1f2  inches thick, with vitrified 

brick and asphalt block paving. When completed 

Masonry Piers for Bridge Across Guaninicum River. 

PUe Trestle Bridge on the Eastern DiviSion. .Railway liea(lquarters at Ciego. 

classes : the public railways and the private or plan­
tation railways, the latter being designed, of course 

for marketing the products and aiding in the distri­
bution of supplies on the large estates on the island. 
The public railways comprise seventeen separate sys­
tems, although nearly all are owned and operated by 

five companies, and their aggregate length is in the 

neighborhood of 1,225 miles. There are 107 planta­
tion or private systems totaling 872 miles in length, 
&nd thus the total railway mileage amounts to 2,097 
miles. 

In view of the fact ' that these lines have been built 
in a tropical island, where it i s  necessary . to exercise 
great care in the construction of tracks and bridges 
that they may withstand the exactions of the rainy 
seasons 

'
when water in torrents descends upon the 

road-beds, the cost of construction constitutes an in­

teresting phase in their history. The 124 railroads 
,of all kinds represent a cost of $68,474,407 in gold. 
Of this sum $57,164,715 was expended for the public 
railways and $11,309,692 for the private lines. Two 
of the public railroads have been operated at a slight 
loss for some time past ; but all th� others have proven 
profitable in a greater or less degree. During the 
last calendar year for which the ,operating compP'!ies 

RAILROAD CONSTRUCTION IN CUBA. 

by a plurality of votes and who are ' not eligible to re­
election. They perform their duties gratuitously. The 
line has twenty bridges and seven pontoons with walls 
and pillars of masonry and trusses of steel lUJd a 
large number of culverts also of masonry. The sta· 
tions are of lumber and tile, and the rails are o! 
American, steel, weighing fifty-six pounds a yard. The 
rolling stock consists of five passenger and five freight 
locomotives, the heaviest weighing sixty tons, elevf>n 
passenger coaches and 137 freight cars. The tele­
graph line in connection with this system was con­
structed in co-operation with the Spanish government, 
the cost being shared equally. There are two wires 
extending the entire length of the road, the uppe r 
wire being for government use and the lower for the 
use of the railroad company. 

Several IOf the smaller and less important railway 

lines in Cuba belong to the new government as an 
inheritance from Spanish sovereignty. One of these, 
the Jucaro-Moron system, cost the Spanish govern­
ment $1,152,800 in gold. Private parties are willin� 
to purchase at least one of these railroads, reimburs­
ing ,the government for the full amount of the first 
cost, and it is probable that ultimately all the lines 

under governmental control will be either sold Qr 

there will be thirty-six miles of  single track, ann. the 
cost of reconstruction will exceed $3,000,0(,0. Th'<'re 
will be 110 motor cars with two 25 horse power motors 
on each car, and the power house will represent when 
all machinery is in place an investment of abo�t 
$480,000. 

However, the enterprise of supreme importance in 

the transportation field, if not indeed in the entire 

range of activities on the island, is found in the project 

being . carried out by Sir William Van Horne, tt>e 

builder of . the Canadian Pacific Railroad, and the 

capitalists associated with him in the constructio.'l of 

a central line of railroad throughout the length of 

the i sland. This "backbone railway," as it has -'leen 

aptly termed, and which will exert a m o re powerful 

influence for the general development of the island 

and all its resources than any other one undertaking, 

was an objective institution with foreign capi tali'lts 

for half a century prior to the Spanish-American 

war ; but all their schemes failed of consummation. 

The main line from Santa Clara to Santiago, to be 

complet(ld thi s spring, is about 350 miles in lengt:l ;  

but there will b e  feeders to the north and south coasts 

which will bring the aggregate length of the system 

to apprOximately 1,000 m'ues. The branchos or 



fHders will reach such ports as Nipe, Baracoa, Gib· 
ara and Manzanillo, connecting them with the interior 
and affording an outlet to deep water shipping points 
for the plantations along the lines. 

The Cuba Company, as the Van Horne Ryndicate is 
known, has carried on its construction 'York in the 
face of many difficulties, not the least of which was 
found in an inability to secure a governmental fran­
chise or even a permit for construction, and the con�e· 
quent necessity of purchasing outright a private right 
of way. However, the same energetic tactics which 

characterized the construction of the Canadian Pacific 
Railroad were adopted, a working force which at times 
exceeded 6,000 men was employed, and at certain por­
tions of the route the line was carried forward at 

a rate considerably in excess of a mile a day. The 
construction of this new railroad has been thoroughly 
in accord with the latest approved modern practice 
in every respect. Although it has been necessary to 
provide an immense number of bridges, owing to the 
volume of water which falls during the rainy season, 
steel construction has been employed exclusively, anu 
the rolling stock and equipment is identical with that 
to be found on the most imp

-
ortant railroads in the 

United States. 

• I . ' "  
THE NICE·TURBIE RACE . 

BY OUR PARIS CORRESPONDENT. 
After the suppression of the Nice-Abbazia race, which 

was to have been the main event of the season at Nice, 
the chauffeurs had to fall back on the Nice-Turbie 
hill-climb and the Rothschild Cup to try their new 
racing machines which had cost so' much labor in the 
preparation. The Turbie hill-climb is a severe test for 

the machines in more ways than one. The road starts 

Scientific American. 
ords in the Paris-Nice concourse. At La Turble was 
Roted a novel type of electric automobile made by 
Lohner & Porsche, of Vienna, which will be described 

later. 
• · e  . •  

AN OSCILLATING COMPOUND STEAM ElI-GINE OF 

NOVEL DESIGN. 
The compactness of the engine shown below is read­

ily seen by comparing it with the foot rule standing 
beside it. Occupying as it does, less than one cubic 

foot, it nevertheless has abundant power to pull a 1,000-

THE STOWELL OSCILLATING COMPOUND STEAM 

C ARRIAGE F NQINE. 

pound automobile out of a mud hole or send it quickly 

up a steep ascent ; for although normally the engine 

develops but 4 horse power, by a simple changing of 

valves accomplished instantly by the movement of a 
special handle, the cylinders may both be made to take 

high pressure steam, thus more than doubling the power 

and enabling the engine to develop 9 horse power. 
The illustration shows plainly the piston and cylinder 

construction. The engine is built on similar lines to 
most rotary engines as far as these parts are concerned. 
The piston consists of a fiat blade, B, secured to the 
shaft and adapted to oscillate between the faces of the 
abutment, A, through five· sixths of a revolution. The 
steam enters through ports in the abutment not shown 

in the cut, which direct the jet upon the outer end of 
the blade, thus obtaining the greatest leverage possible 
from the initial pressure. The inlet and outlet of the 
steam is controlled through

' 
ordinary slide-valves, links 

and eccentrics. A special packing is employed on the 
valve stems, which causes little or no wear and assures 
a tight joint. The engine is  protected against steam 
leakage at all points where such leakage could possibly 
occur, by spring-pressed metal packing strips. The , 
blade, B, has two pairs of L-shaped packing strips, 

spring-pressed both sidewise and endwise ; the abut­
ment, A, holds a packing-strip in its lower face, which 

is  pressed downward against the sLaft ; and two rines 
on the ends of the latter within the cylinder, make. a 
tight joint between it and the cylinder - walls. It will 
be seen, therefore, that steam leakage is effectually 
guarded against, even after the eI'gine has been in use 
for some time and the parts have become, worn. 

The long stroke-8 inches-obtained in this engine is 

one of the main points gained by the use of the rota­
tive principle followed in its design. It will be ob­

from Nice and winds up 
the mountain side to the 
village of La Turbie, situ· 
ated at the summit. Not 

only is the grade very steep 
but the route is unprotect· 
ed by curbing on the outer 
side and is  on this account 
quite dangerous. Several 
racing-cars met with acci­
dents here, and one was 
smashed to pieces ; how­
ever, no one was seriously 
hurt. The race took place 
in a heavy fog, which was 
a disadvantage, as it pre· 
vented the racers from 
making their best time. At 
the top were assembled a 
large party of chauffeurs 
about the chronometer sta­
tion. The heavy-weight 
caravan had already 
climbed up the slope and 
the vehicles were drawn 
up in line to await the 
finish before descending to 
Monte Carlo. The start 
was chronometered by M. 
Tampier and the racers 
started at 3-minute inter­
vals. The record was 
made by Mr. Stead on a 
40-horse power Mercedes 
machine, which covered 
the distance of 15.5 kilo­
meters ( 9 .6 miles)  in 16 
min. 37 3-5 sec. Next 
came Gabriel on a 30-horse 

40-Horse Power Mercedes Machine (Dalmler System)-Winner in Automobile Class. 

served, also, that with this 
construction the amount of 
steam required to fill the 
exceedingly short ports i s  
greatly reduced as com­
pared with other slide 
valve engines of corre­
sponding length of stroke, 
and the waste of steam is  
thus brought to a mini­
mum. The 8-inch stroke of 
the piston is  reuuced to a 
3-inch stroke on the crank­
shaft by means of the 
pinion, 0, and segment, S, 
which are made of harvey­
ized steel and phosphor 
bronze respectively. The 
p ll1lOn, as is seen is 
squared on the shaft, while 
the segment and connect­
ing rod are heavy and sub­
stantial, and abundantly 
able to transmit the power 
for which they were de­
signed. Suitable counter­
weights on the cranks bal­
ance the piston, connect­
ing- rods a n d  segments. 

The segments are pivoted 
on eccentric studs so that 
any wear of the gears may 
be taken up. The low­
pressure cylinder is  of the 
same diameteT as the high­
pressure one-5 inches­
but is twice as wide, hav­
ing a cross-section of 2 
inches. The steam ex­
hausts from the high pres­
sure cylinder through the 
large hole in the center of 
abutment, A, whence it 
passes to the low-pressure 
cylinder. By means of the 
afore-men tioned transform­
ing device for which pat­
ents are now pending, the 
low pressure cylinder is 
instantly available f o r  

high-pressure steam by a 
simple turn of a handle, 
thus giving a steam car­
riage equipped with this 
engine an advantage simi­
lar to that employed by 
using two gears, without 
the corresponding compli­
cations. 

power Darracq, in 16 min. 
50 3-5 sec. One of the en­

gravings shows the Mer­
cedes racing machin e, 
mounted by Mr. Stead and 
in the second will be seen 
Gabriel in his light weight 
racer. The Mercedes and 
Darracq machines carried 
01'1' the honors of the race, 
as three of the former 
made the best time in the 
automobile class, an d six 

of the latter came first in 
the light vehicle class. 
Osmont, on a De Dion 
motocycle, held a very 
good place. The Mercedes 
machines are built at the 
Daimler works at Canstatt 
( Alsace ) ,  and these power· 
ful racers continue to be 
formidable competitors to 

the French machines. 
The same holds good in the 
heavy weight class, where 
a Daimler hauling wagon 

made one of the best rec· 

30-Horse Power Darracq Machlne-Winner in Light Vehicle Class. 

NICE·TURBIE HILL-CLIMBING CONTEST. 

The compactness of the 

engine is  such that it can 
be completely housed in 
the carriage body ; and 
while on the road, should 
it be necessary to ' take it 
apart for examination or 
repair, the entire crank· 
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shaft, conneding-rods, segments, eccentrics, etc., can 

be removed at one stroke, by loosening the eight cap­
screws in the main bearings and removing the ec­

centric bearing pins of the segment and the pins upon 
which the links slide-less than a dozen nuts and 
screws in all. 

The engine is the invention of Mr. B. F. Stowell, of 
Springfield, Mass_, and is at present being manufactured 

·by the Waltham Watch Tool Company, of that city. [t 
has been given some severe tests as to its strength, 
power, economy, and wearing qualities, and has demon­
strated its efficiency in these respects: The' manufactu­
rers, in introducing it, are confident that it will fill a 

long-felt want for a substantial, economical, and simple 
steam motor for automobiles and all light power pur­
poses, and they believe the principle to be equally well 
adapted to engines for heavy service. 

W AVE AND TIDE MOTOR. 

Man's progress towar.d utilizing the wonderful 
power of the ocean should be followed by the public 
with great interest; for the energy stored up by the 
motion of tides and waves is being used increasingly 
for operating machinery. Most wave motors are 
worked by the striking power of the waves. We show 
here a motor which is designed not only to utilize the 
impact of the water, but also its buoyant power, thus 
making use of the rise and fall of tides. The 
motor is mounted on a foundation situated at the 
water's edge and consisting of a smooth inclined 
floor. A float is arranged to slide up the incline under 
the action of the waves and to return by gravity. it 
being mounted on wheels which travel between guide 
rails on the framework at each side. In order to trans" 
mit the up-and-down motion of the float to a main 
shaft, the following device is provided: Cables are 
fastened at one end of the float and, passing over 
pulleys at the top of the incline. are brought back 
and secured to drums on the float. As the float moves 
up or down the incline, the cables are wound on the 
drums by the rotation of pinions which are secured 
to the drum shaft and which Engage the racks on the 
,framework at each side. As the cables are wound up, 
they cause the pulleys at the top of the incline to ro­
tate first in one direction and then in the other, ac­
cording· to the travel of the float. In order to com­
pensate for the expansion and contraction of the 
cables, they are made to pass over loose pulleys 
mounted in suitable guideways on the side frames. 
Weights are hung to these pulleys and draw them 
downward, thus maintaining a constant tension on the 
cables. In order to utilize the power thus far gained, 
it is necessary to transmit the alternating rotation to 
a dri.ving shaft. traveling in one direction only. To 
this end two pulleys are secured to one end of the 
pulley shaft and connected by belts to pulleys on the 
driving shafts, one of the belts being crossed. The lat­
ter pulleys are so connected by pawl and ratchet mech­
anisms to the driving shafts that first one and then the 
other will act to drive the shafts in a single direction. 
A flywheel may be attached to the shaft to steady the 
rotary motion. If desired any number of floats may be 
connected to a line of shafting, each transmitting 
power independently. It will be seen that by this con­
structioll a maximum power is obtained; for not only 
the impact of the waves is utilized, but even the slight­
est motion of the float 
causes a rotary motion of 
the driving shaft. The 
floor and framework offer 
but slight resistance to 
the waves, and are special­
ly designed to withstand 
t.he fury of an 
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LAMP-HANGER. 

Having experienced the inconvenience of the ordi­
nary non-adjustable electric lamp, Mr. H. J. Harri­
son, of Juneau, Alaska Territory, conceived of an ar­
rangement similar to the usual shade-roller, whereby 
the lamp could be raised or lowered at will to any 
desired position without interfering in the least with 
the proper transmission of the electric current .. 

The construction of this device is shown in our iI-

ADJUSTABLE ELEOTRIO-LIGHT HANGER. 

lustration. Flexible conducting-cords or wires connect 
the lamp to a spool or winding drum on which the 
cords are coiled when the lamp is raised. Through 
wires leading into the spool, these· conductors are elec­
trically CO�::::lected to conducting pins inse'rted into the 
hollow trunnions of the spool. These trunnions find 
bearing in the depending arms of the lamp hanger 
frame and are properly insulated from the pins. Con­
nected to the P9les of the electric circuit are two 
spring arms which bear again'3t the projecting end3 
of the conductor pins and supply current to the lamp. 
Each spring arm is held in place by a small projection 
found thereon, which enters a center hole in its re­
spective conductor-pin. Directly above the winding 
drum is a shaft. also mounted 1'1 the depending arms 
of the frame. At one end of this shaft a large gfar 

wheel is fastened which engages a pinion on the 
winding drum below. At the other end a coil spring 
is secured which tends to wind up the drum whenever 
·the latter is relea'led from the retaining device. The 

retaining device is Eeen at the end of 
the winding-drum and consists of a 
notched disk held by detents just as 
the ordinary shade roller is held. 

This construction fills all require­
ments. A quick, downward pull re­
leases the holding device and permits 
the lamp to be raised to any desired 
position, where it is held by the de­
tents entering the notched disk. No 
interruption in the flow of the current 
takes place, for the spring arms are 
continually bearing against the con­
ductor pins and supplying the lamp 
with electricity . 

• elD 

Tile Endurance Test8 and Speed 
Trials of the Automobile. Club 

of A,merl('a. 

WAVE AND TmE MOTOR OF SIMPLE OONSTRUOTION. 

On Decoration Day the second
. 

auto­
mobile endurance tests of this year­
a one hundred mile trip from New 
York to a point opposite Green's 
Farms, Conn., and return will be 
run off under the auspices of 

the Automobile Club of America. 

storm-a vital point in the construction of all wave 
motors. Mr. W. Bochert, of Carson City, Nev., is the 
inventor of this motor. 

----------�.�---------

An Austrian millionaire named Darcy is said to have 
obtained a concession to work the oil belt in southwest 
Persia. Surveying has begun for a pipe line 360 miles 
long from the Kerkah Valley to Mohammerah. 'rhe 
oil is believed to be purir than thi Rusliian' and to be 

abundant. 

Probably not ov:er fifty vehicles will participate in 

the test as' the entries have not been as numerous as 
was th� case in the Long Island Club's run, owing, 
no doubt, to the fact that the Connecticut roads are 
by no means as smooth as those on Long Island, and 
the hills are much more numerous. The prohibitions 
the Automobile Club has made against racing have 
also had a salutary effect in keeping out of the con­
test those who go in for speed and attempt to keep in 
the background the real purpose of the test. It is 

interesting to note that whereas in the recent en­
durance run on Long Island, steam and gasoline ma­
chines were about evenly represented, in this run 
only one-fourth of the entries are steam. Another 
significant fact is that in both contests the electric 
carriage was not represented, although every induce­
ment was made the manufacturers of such vehicles, by 
allowing them to change or replace batteries at suita1.J!e 
points en route. Although the electric carriage is the 
most �erfect machine the Americans have produced, 
and with the present batteries is capable of being used 
for touring in some sections most luxuriously, no man­
ufacturer seems willing to demonstrate its capabilities 
on long journeys, as has been done in France and 
England. A 7 horse power Baker electric has been 
entered in the speed trials, however, and this will be 
something of a novelty. 

The speed trials will be held on Staten Island, May 
31, on a straight course. 

The time will be taken for the mile and biometer, 
as covered f"!'om a flying start. It is hoped that records 
will be beaten and new ones made, although in the 
absence of some of the millionaire racers, fewer power­
ful machines are entered than was the case before. 

••••• 

FRIOTION OLUTOH PULLEY. 

Two Illinois inventors have just received a patent 
on a clutch pulley of novel design. The arrangement 
of the pulley permits a powerful grip on the driving 
shaft which may be easily thrown on or off by the 
operating lever. The construction is fully brought 
out in the accompanying illustration, in which the in­
vention is shown as applied to a wooden pulley. A 

clutch disk, A, is secured to the driving shaft, and the 
pulley rim is supported by two webs, B, mounted at 
each side of this disk. These webs, as shown, have 
four arms each which extend from the hub portions 
and at their outer ends are bolted to an inner ring of 
the pulley rim. A series of levers, C, extend through, 
and are fulcrumed to, the spokes of one of the webs. 
'I'hese levers have their Inner ends projecting over the 
clutch disk and carry clutch members, D, provided 

with working faces of leather or analogous material. 
The working faces are dovetailed into place .. and when 

worn out may be easily removed and replaced by others. 
The outer ends of the levers are connected by rods 
and turnbuckles in such a manner as to form toggles 
which are actuated by sliding the sleeve, E, on the 
driving shaft. This is accomplished by operating the 
lever, F', which is connected with a collar mounted on 

the sleeve. By throwing the toggles the clutch mem­
bers, D, may be engaged with the disk and thus the 
wheel or pulley will be fastened to the shaft_ Upon 
disengaging the clutch members from the disk, the 
pulley will be rende·red loose. When thrown out of 
engagement, not only the pulley itself stands still, 
but also the clutch devices, and therefore the parts 
are exposed and may be adjusted at will, notwithstand­
ing that the driving shaft may be turning rapidly. 
Proper adjustment can be made of the toggles by turn­
ing the turnbuckles. The disk, A, serves the second­
ary purpose of holding the pulley on the shaft, it being 
necessary to' fasten the' disk only to the shaft. The 
parts of the pulley are then assembled about the disk 

POWERFUL FRiOTION OLUTOH PULLEY. 

and thus held in place. The inventors of this device 
are Messrs. T. J. O'Brien and H. L. Allen, Cairo, Ill. 

.. . . 

A combined pilot buffer and coupler has been de­

signed and patented by W. H. Lewis, superintendent 

of motive power, and C. A. Seley, mechanical engineer 

of the Norfolk & Western system. The coupler is of 

the standard·M. C. B. form and the shank is cored out 

longitudinally to form a recess for the reception of the 

buffer springs. 
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RECENTLY PATENTED INVENTIONS. 

Elec1;rical Apparatu8. 

ELECTRIC COUPLING. - T. C.  JAMES, 
Manistee, Mich. The electric coupling Is d,,­
signed particularly for connecting signal wires 
between the cars of a railway train. It pro­
vides a joint of simple construction so arranged 
that should the sections be separated, either 
intentionally or through accident, the circuit 
will be completed in each section, and will 
therefore not Interfere with the signaling 
system. 

Machlne8 and Mechanical Devlce8. 

WEIGH ING-MACHINE.-C. B.  COMEGYS, 
Ashgrove, Mo. The machine is designed to 
weigh out merchandise by its value--that is 
to say, when properly set, to weigh out the 
worth in merchandise of a certain sum of 
money Ilnd to automatically cut oft' the mer­
chandise when the, proper amount has been 
delivered. 

UNIVERSAL PRINTING-MACHINE.-C. L. 
DAWSON, Jacksonville, Ill. This machine will 
quickly and cheaply print announcements in 
letters of large size, and .is particularly adapted 
for use of stores, real estate agents and others. 
The apparatus comprehends a universal letter 
type which Is constructed In separate sections, 
so as to be capable of printing any letter or 
numeral by a selective action which brings into 
printing position such of the sections as are 
required for any particular letter. 

CLUTCH.-E. DYSTERUD, Monterey, Mexico. 
'l'he clutch Is designed espec ially for use in 
connection with alternating-current electric 
motors. I t  comprises a clutch member carried 
by a rotary part of the motor and controlled 
by centrifugal force, this clutch member work­
Ing with the second member fast on the shaft 
which is to be driven. When the motor Is re­
volving at low speed the shaft is not driven 
therefrom ; the centrifugal force, however, at­
tending a revolution at high speed causes the 
clutch members to be engaged and the shaft 
is driven. 

EMBOSSING-MACHINE.-I. CLAPPER, Osna· 
burg, Ohio. The machine aft'ords improvements 
In embossing or printing ornamental designs on 
hollow building blocks or tiles during the 
process of forming the same, and Is so con­
structed as to permit ready adjustment of the 
embossing cylinder for any desired depth of 
Impression. 

CARDING-MACH I N E  ATTACHMENT. - C. 
D. INGRAHAM, Penacook, N .  H .  Mr. Ingraham 
provides a new and Improved carding machine 
attachment for preventing any of the stock 
from passing over the ends of the cylinder 
and going to waste and causing all the stock 
in the lap to pass to the doffer to Insure 
formation of a lap of uniform thickness 
throughout Its width. 

MACHINE FOR MAKING BASKET-CO V­
ERS .-C . ENGBERG, St. Joseph, Mich. This in­
vention, relating to machines for making covers 
for baskets and other receptacles, involves 
certain novel mechanism concerning the holder 
for the work and the means for rotating or 
otherwise actuating the holder as It co-acts 
with the stapling or nailing device. 

MACHINE FOR POL I S H ING RINGS.-G. 
H .  GASKINS, Portsmouth, Va. Mr. Gaskins pro­
vides a ring-carrier for the rings to be polished, 
a polishing strap to operate between Its ends 
on the ring, and a carrier for this strap which 
is  capable of reciprocation. The Inventor In­
forms us that the machine has been . built and 
Is now running successfully and giving satis­
faction In the United States Navy Yard at 
Norfolk, Va. 

Medical Apparat u8. 

A PPLICATOR.-G. J. VAN SCHOTT, PassaIc, 

THE NATION'S BASKETS. 

The Mergenthaler-Horton Basket Machine Com­
pany Is making great preparations for handling the 
big basket contracts which are olrered to It. An 
order has j ust · been given out for the manufacture 
of 100 new machines for making 8-pound grape 
baskets. These 100 machines combined will have 
a capacity of 400,000 8-pound baskets per day. 
Some Idea of the Immensity of the demand for 
this size of baskets may be gathered from the fact 
that the contracts which are now olrered to the 
Company . for baskets of this size alone will require 
the running of these 100 . machlnes 10 hours a day 
300 days In the year. 

Four hundred thousand baskets per day for 300 . days Is 120 million baskets. If anyone· were to see 
one or two millions of baskets piled up together, 
he would Imagine that there were enough baskets 
In the pile to pack the grapes of the universe. 
Yet the State of New York alone demands at leaot 
one-half of the 120 million of 8-pound grape has­
kets, which these machines of. the Basket Company 
will make each year. . 

There Is a net profit to the Basket Company of 
not less than $6.00 per thousand on all haskets of 
this size. And this profit of $6.00 remains after 
reducing the seIlIng price of has)<ets $2.00 per 
thousand below any wl10lesale price ever made. It 
can therefore be easily seen that the product of 
these machines alone will earn a net profit to the 
Company of $720,000 per year, or over 7 per cent 
on the entire capital stock. 

THE 5-POUND GRAPE BASKET, 

The demand for 5-pound grape haskets Is fully 
as great as for 8-pound grape baskets. The Com­
pany has already been compelled, ror lack of ma­
chines, to refuse an order for 45 million 5-pound 
grape baskets for this year ' s  crop. It now has 
machines to the number of 26 In operation making 
5-pound grape haskets, and will place an order for 
75 more of these machines just as soon as it can 
he done without retarding the work of the 100 ma­
chines already referred to as being made to make 
8-pound baskets. 

PROFIT ON GRAPE BASKETS. 

Before this time next year these 200 machines 
will be working steadilY, turning out baskets for 
next year ' s  crop. The profit on 5-pound grape 
baskets, as handled by this Company, amounts to 
a little over $5. 00 per thousand net. The number 
of haskets which these 5-pound machines will make 
each year Is fully as great as the number which 
the 8-pound machines will make. Figuring It as 
120 million of 5-pound baskets at a profit of $5.00 
per thonsand, and it  Is easy to see that this Item 
will add $600,000 a year to the Company ' s  profit, 
or a total for grape haskets al""" of $1,300,000, 
which . is over 13 per cent on the enUre capital of 
the Company. earned by the business in grape 
baskets which the Company ' s  automatic machines 
ahsolutely control. 

QUART BERRY BASHETS. 

The volume of businE'sR in quart berry baskets 
amounts in dollars and cen�s to fully as much as 
the volume of business in grape baskets, and this 
Company ' s  equipment for making the quart berry 
basket Is being rapidly extended. At the present 
time there are already 8 berry basket machines in 
operation. T�se machines have a capacity of 12,000 
berry bask .. ts per day each, or a total 01 96 , 00 ' 1  
berry baskets per day. Negotiations looking towarll 
the complption of a contract for the manufacture of 
50 more of· these berry basket machines are going 
forward as rapidly as possible. Wbiln these ma­
chines are completed, which will be within a few 
months, the Company ' s  capacity tor making berry 
baskets will. be about one and one-half billions per 
year.. . 

The selling price of berry haskets at the lowest 
rate known anywhere is $2.25 per thousand : this 
Company Is prepared to sell these berry haskets at 
$1. 60 per thousand alld make a net profit of $1. 00 
per thousand out of this for every thousand baskets 
made. More than one-half of the . entire herry 
basket business Is already oftered to this Com­
pany, and It Is  merelY a question of the completion 
of the negotiations when the entire demand for 
berry haskets will be turned over to this Company 
to supply. It Is ahsolutely certain that the whole 
berry basket business will be contracted to this 
Company before Its machines can possibly be com­
pleted to tum out the work. A very simple eal­
enlation on the volume of lv'-rry basket business, as 
stated abovp, sold at the unheard-of low nrice of . $1. 60 per thousand, out <It which the Comn8ny 
makes a clean $1 . 00, will add one R nd onp-half 
millions more to the y .. arIy profit of the Company. 
This will make a total of profit parn .. d on graup 
haskpts and herry haskets of $2,800.000 per year. 
or 2 8  per cent on t.be entire capital of the Com­
pany. 

THE TILL BASKET. 

Next In order of calpnlation I.  the basket known 
a s the Till Bukpt. This hasket Is  nspd for the 
shipment of peacbes from GeorgIa and t}lp �1l1' '''"h _  
ern States ; for the shlument o f  ulums and for the 
shipment of tomatoes from all the Southern points 
to the Northern markets. 

Th.. Mergenthaler-Horton Basket Machine Com­
pany has j ust perfected a machine for the manu­
factnre of these "till baskets." This machine 
works on the same principle 8.S the machlnp for 
making quart herry haskets, and will tum out these 
" till peach · baskets" at the same speed. that thp 
berry b8.sket machine turns out berry baskets, 
which Is 12,000 per day. 

N. J. The Invention provides a new and im- 35 PER CENT TO 40 PER CENT ON ENTmE 

proved applicator more - especially designed to CAPITAL. 

enable the patient, unaided by a physl- From the fragmentary statistics which I t  has 
clan, to apply medications to the cervix uteri :::;� 
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or to the cervical canal without danger of of baskets, it Is entirely reasonable to believe that 
injuring any of the Interior parts of the the Company's profit on this elass of baskets alone 
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and to bring the fumes arising from the burn- of huslness wh ich it  Is  making preparation to 
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_.___ .for the handling of this great California and Pa­
cific coast demand will add very largely to the 
Company's nroflts. No flgurPR could now be made 
on this field of operations which would have a suf­
ficiently Iluthelltlc ha.is · to warrant the effort In 
setting them forth, hut <,veryone who gives the 
m attAr an Instant ' s  tbou�ht; con BeP that thp px­
oectatlon to hundle the entIre haski>t trade of the 
Pa cific coast i s  an entir{'ly instiflab}p one , RJld 
Ind .. ed overtures of business from the fmlt neop1e 
controlling the California trade, are already In 
progress. 

M.18cellaneou8 Invention •• 
PIPE AND FLUE CLE ANER.-C. F. CRAD-

DI C K  and G . . W, FARLIN • •  fR., Butte, Mont. 
'l'his simple and practical device aft'ords ef­
fective means for the loosening and removal of 
soot accumulation from the Interior of a stove­
pipe and also from the ordinary chimney flue 
In a dwelling. It further affords an efficient 
Implement for removing ·an obstruction from 
a sewer pipe or the like. 

HEEL FOR BOOTS OR SHOES.-J. G. REA; 
Paterson, N. J. The heel can be readily se­
cured In position and the worn-out sect ions 
removed and Interchanged or replaced by new 
ones. It comprises a plurality of rubber blocks 
clustered together and secured by a circum­
scribing endless metallic band. 

NOTE.-COpies of' any of these patents wiU be 
furnished by Munn & Co. for ten cents each . .  
Please state the name of the patentee. ti tle  Of 
the invention, and date of thls paper. 

An illustration of the sUneriorlty of the auto­
matte maehine labor over hand labor 'n thp m A ttp,. 
of speed and pxcellence is �lve-J1 at thf" ex}lthtttons 
this CompanY' Is carryIng on in New York, Chicago, 
Roston and Phllade'''hla, and will shortly be opened 
In St. Louis, Bulfolo and Plttsbnr!lr. . 

Shares of the , Mer�enthaler-Hortou B. o"et �,­
chine Company' s  stock UP DOW being sold at 75 
cent. a shar.. (nar value $1 . 00  full paid and noo ­
assessablp ) .  It will he seen from the rpsume of thp 
hasket situation as herein set forth. that no morp 
attractive ouportunity for the Investment of sm. lI 
or large sums can possiblY he found, than In th .. 
shares of this Compauy. . . , 

Checks for suhscrlptlons should he drawn to the 
order of Charles R. Barlow. Treasurer. Thp Di­
J'Hctors reseNe ' the rirrht to · rejPct any suhscrt-vtion. 
No suhscriptlon accepted for less - ' than 50 · share •. 

,The .price of shares In this CpmUany will be. ad­
vanced almost Immediately i and. ·Diay be advanced 
without ,  further . notiCl!. Tlt.e el'eC!'tlv� of!lces of 
the CompllD7 are at 287 Broadway, ' New York. 

al.lllt$$ aId Ptrsolal Walts. INDEX OF INVENTIONS 

READ THIS COLUMN CAREFULLY.-You 
will tlnd inquiries for certain cla.sses of articles 
numbered In consecutive order. If you manu­
facture these goods write us at once Hnd we will 
send you the name and address of the party desir­
ing tlie mfol'lIl8tion. In every ca8e If; i8 nece8-
8ary 1;0 give .the nUDlber 01: the Inquiry. 

MUNN &; CO. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

May 20, 1 902, 

A N D  E A C H B E A R.  I N O T H A T  D A T E. 

lSee note at end of list about copies of these patents. 

Marine Iron Workll. llhlO&gO. CatalOIII1e free. Accounts, system of device for keeping hotel, 
Inqnlry N o. �6�6.-For a maohlne for putting ACllan',P!::'fr�
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. ;';�kirig ' ��ii';ri�: 700,465 cylinder Iieads In piling after helng driven. Krauss & von Berneck . . . . . . . . . . . . . . . .  700, 512 
Acid, apparatus for making sulfurIc, A. M. . .. U. s.." Metal Polish. Indianapolis. Samples free. 

Inqniry N o. �62".-For manufacturers of adding 
machines. 

WATER WHEELs.. Alcott '" Co., Mt. Holly, N. J. 
I nquiry No. !!6I&S.-For engine lathes and ma­

chines for maklnlr stoves with electrio motors attached. 
l!'or mining engines. J. s.. Mundy, Newark, N. J. 
Inqniry No. �6�9.-For machines for making 

white hone suhstitutes-
Handle '" Spoke Mchy. Ober Mfg. Co . . 10 Bell St., 

Chlll{rin Falls, O. 
Inqnlry No. �630.-For makers of broom machin­

ery. 
Sawmill maohlnery and outfits manufactured by the 

Lane Mfg. Co ..  Box 13, Montpelier, Vt. 

1I. l:lebiIIot . . . . . . . . . . . . . . . . . . . . . . . . . .  700,249 
Adding device, H. A. Smith . . . . . . . . . . . . . . . . 700,448 
Agricultural utensil, E. M. Grnmmt . . . . • •  700,192 
Air heater, A. H. Lovejoy . . . . . . . . . . . . . . . •  700, 519 
Alloys or compounds of copper and titanium, 

prodUCing, A .  J. Rossi . . . . . . . . . . . . . . . .  700,244 
Amalgamating machine, G. C.  Scott . . . . . . . •  700,379 
Apartment house, W. C. James . . . . . . . . . . . •  700,501 
Automatic switch, Tancock & Cochrlll . . . . . . 700,386 
Automohlle, C .  Cotta . . . . . . .. . . . . . . . . . . . . .. .  700, 175 
Axle journal box and roller hearing for rail-

way cars, E. F. Crowther . . . . . . . . . . . . 700,179 
Azo comp�:)llnd8, reduction of, M. Buchne r . . 700,671 
Badge, E. B. Wilmarth . . . . . . . . . . . . . . . . . . 700,273 
Baking cup cleaner, Vautour & Pretontaine 700,584 
Ball. See Golf hall. Hand ball. 
Balls, manufacture of playing, E, Kempshall 700,659 
Balls, shell hlank for playing, E. Kempshall 700,656 
Barber chair strop holder, J. Roeder . . . . . .  700,669 
Bark strip cutting machine, E. L. Brown 

Inqu iry N o .  �631 .-For makers of marine engine Barrel, collapsible, D.  B.  Jones . . . 
7
?�

,
��:: i::8:m ca.tings- Bearing; antlfrlction roller, H. Howe . . . .  · 700,201 

We design and build special and automatic machinery 
for all purposes- �'he Amstutz-Osborn Company, Cleve­
Isnd, Ohio. 

Automobil!ls built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 

I n q uiry 1\"0. �633.-For makers of turning lathes. 
Manufacturers of patent articles, dies. stamping 

tools. light machinery. Quadrlga Mannfacturlng Com­
pany, 13 South Canal Street, Clhicago. 

Inquh'y No. �634.-For makers of fountain pen 
stocks. 

Clippings of everything printed on any subject In the 
American and foreilln press. United States Press Clip­
pit.g Bureau,· 153 I.asaUe Street, Chicago, III. 

Bearing, axle, T. F . .  Van Luven . . . . . . . . . .  700, 583 
Bearing cones, lock for adjustable ball, A. 

O. Smith . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  700,25 
Bearing, device for assembling the rollers 

Of roller, E. F. Crowther . . . . . . . . . . . .  700,178 
Bee swarm catcher, E. Stemmler . . . • • . • •  700,452 
Be

8t�Y 
ca

ro�: 
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b
i{:�lB!:������ . ��� . ����� 700,334 

Belt shifter, automatic, R. 1. Fancher . . . . 700,680 
Berth guard and ladder, J. Plaut . . . . . . . . . .  700,233 , 
Bicycle, I. W. Keithley . . . . . . . . . . . . . . . . . . 700,426 ' 
Bicycle, H. C. Weeks . . . . . . . . . . . . . . . . . . . .  700,500 
Bicycle brake, A. Main . . . . . . . . . . . . . . . . . . . .  700,350 
Binder, temporary, E. A. Trussell . . . . . . . . 700,388 
Binders, sheet for serial, A. O .  & E. R. 

Kittredge . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,506 
Bit and reamer, combination, G. A. Lane . •  700,430 
Blast furnace, Norcross & Mitchell . . . . . . . .  700,549 
Block signal system, L. Riebe . . . . . . . . . . . .  700,240 
Boat, canal, D. H. Wilcox . . . . . . . . . . . . . . . . 700,393 
Boiler tubes or hollow shafting, stopper 

for, H. T. Mason . . . . . . . . . . . . . . . . . . . .  700,351 
Bolt lock, O .  Jones . . . . . . . . . . . . . . . . . . . . . . . . 700,204 
Book, account, N. L. Duncan . . . . . . . . . . . . . •  700,630 
Book, note, A. L. Holton . . . . . . . . . . . . . . . . . .  700,648 I Dq uh'y No. 1&63IJ .-For makers of porcelains for Book supporter, revolving, Manuel & Not-spark plUll8 of ga.oline motors. tlngham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,523 

Designers and huilders of automatio and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Compapy, Rochester, N. Y. 

Bottle cleaner, D. H. Irving . . . . . . . . . . . . . .  700,499 
Bottle closure, J. M. Van Meter . . . . . . . . . . . . 700,462 
Bottle, non refillable, Farrell & Kresse . . . . .  700,312 
Bottle soaking and washing machine, C .  H. 

' 6 36 t ·  
ak Loew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 518 

O:t
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o'l:'!.'��i��·m'-:' 
.-For par Ies to m e engines Bottle stopper, G. Llspenard . . . . . . . . . . . . . . 700,344 

'l'he celebrated " Horns by-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refngerating Ma­
chine Company. Foot Of Ell8.t 138th Street, New York. 

I q q n \ r y  No. � 63" .-For a kerosene oil hurner to 
generate 400 deg. of heat within four hours from the 
time of lighting. 

IDEAS lJEvELOPED.-De.ignlng, dra'lghting machine, 
work for Inventors and others. Charles E. Hadley, � 
Hudson Street, New York. 

I n q n iry No. 1&63!'i.-For a machine for covering 
wire with sUk. 

The best book for electriCians and bllll1nner. in elec­
tricity is Ii Experimental Science," by Gao. M. Hopkins. 
By mall, .,. Munn '" Co., pnblishers. 361 Broadw,,"y, N. Y .  

Bowling alley pin setting o r  resetting de-
Vice, Z. D. Butts . . . . . . . . . . . . . . . . . . . . . .  700,614 

Box or chest and table, comhlned, F. L. 
Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,355 

Brake and power shifting mechanism, au-
tomatic, J. F. Gall . . . . . . . . . . . . . . . . . .  700,415 

Brush, F. Becker . . . . . . . . . . . . . • . • . . • • . • • .  700,� 
Brush bridle, paint, G. C. Trauh . . . • . . . .  700,263 
Buffing roll, A. B. Fowler . . . . . . . . . . . . . . . . . .  700, 189 
Burglar alarm , G. Janke . . . . . . . . . . . . . . . . . . 700,652 
Burner. See Gas burner. Oil burner. 
Burnishing or polishing machine, O .  A. 

Hanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,642 
Button mold, collar, J. S. Barnes . . . . . • . . . .  700,606 
Calender roIler, J. Kleinewefers . . . . . . . • . . .  700,338 
Camera, roll holding, R. H. Trumhull . . . . . .  700,264 
Can holder, L. Funck . . . . . . . . . . . . . . . . . . . . 700,322 
Cap vizor and eye shield, combined, H. L. 

Waldron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,587 
Car bolster, W. P. Bettendorf . . . . . . . . . . . . . .  700,402 

Inquiry No. �639.-For a machine for forming Car, convertible, J. O ' Leary, reissue . . . . . .  11,992 
grass into tWine hy winding it with thread. Car coupling, J. Timms . . . . .  · . . . . . . . . . . . . .  i88'

,!r INVENTORS, ATTENTION !-Hlghest prices paid for g:� cC::::N:::: a:;''!-tic�
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novelties In card or paper. Estahllshed 30 years. Ad- Car door, J. n. Thompson . . . . . . . . . . . . . .  700,259 
dress The Tablet and Ticket Co., No. f!1 Franklin Street, Car draft attachment, railway, M. J. Dono-

Chlcal<o, III. Car 
v
f�':tde

'
r:

' �t���t: ·C: 
. 
0: 

. 
w��i: : : : : : : : : : : : :  igg:=� 

Inqniry No. 1&640.-For makers of donble-actlon 
suctlon pumps. 

THE MODERN CORPORATION.-Informatlon about 
incorporation. advant8Jire8, expenses, etc.. new book, 90 
pages, vellum, 56 cents. POl'tpald. Send stamp for 
sample page.. The Ronald Press, 170 Broadway. 

I n q u iry No. 1&641 .-I!'or the manufacturers of the 
Acme oil and gas engine. 
rr- Send for new and complete catalogne of SCientific 

and other Books for sale by Munn '" Co., 361 Broadway, 
New York. Free on application. 
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I n q u iry No. �643 .-For dealers In Well-drilling 

machinery. 
Inqnlry No. �64 4.-For dealers in aluminium or 

U flowered " tin picture frames. 

e!,;i::.i:J2 
�.oP. ��l!�:-For makers of small gasoline 

m!�Ci��
r

lor��h�:�foih�ro:a1�og� s':,�J��ric power 

Inquiry No. �64" .-For makers of car-bnllding machinery. 

Car, mining, D. L. Brown . . . . . . . . . . . . . . . . 700,718 
Cars, friction draft rigging for railway, 

Hennessey & Moore . . . . . . . . . . . . . . . . . . . .  700,422 
Carbonated waters, manufacture of steril-

Ized, T. Weyl . . . . . . .  � . . . . . . . . . .  ' . . . . . .  700,464 
Carbureter, Diehl & Barber . . . . . . . . . . . . . . . .  700,307 
Carding machine grinding attachment, J. 

Audette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700 ,164 
Carpet fastener, E. H. Humphrey . . . . . . . .  700,691 
C"sh register, J. P. Cleal . . . . . . . . . . . . . . . . .  700, 171 
Cash register, T. Carroll . . . . . . . . . . . . . . . . . .  700,479 
Cash register, A. W. Marr . . . . . . . . . . . . . .  700,525 
Casket, C.  N. Johnson . . . . . . . . . . . . . . . . . . . . 700,692 
Casting car wheels, core for, L. R. Fraught . 700,313 
Ceramic products, manufacture of, M. Buch-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  700,673 
Chair and cradle, comhlned, A. Nadeau . . •  700,545 
Charcoal heater, T. O ' Brien . . . . . . . . • . . • . .  700 ,228 
Chemical apparatus, J. A. ·"resener . . . . . . 700, 268 
Chimney cowl or ventilator, M. Schwartz 700,568 
Churn, M. M.  Sweetman . . . . . . . . . . . . . . . . . .  700,385 
Cigar clipper and match lighter, R. E. Jack 700,331 
Cigar package, E. A .  Wilcox . . . . . . . . . . . .  700,395 
Cigarette making machine, F. Sticker . . . . . . 700,253 
Clock, secondary electric, S.  P. Thrasher • .  700,454 
Clock striking mechanism, A. Tomek . . . . . . 700,456 
Clothes pin, wire, Lafo & Tlrr!Il . . . . . . . . . . 700,208 
Clutch, M. H. Fischer . . . . . . . . . . . . . . . . . . 700,412 
Clutch operating mechanism, H. N. Covell 700,622 
Cock, ball, F. F. Flagg . . . . . . . . . . . . . . . . . . 700,316 
Colfee berry cleaning apparatus, Hastings 

<riln
n
e

qn
or

i r
ruYn

N
nI�n·u 2afls

4
mSal·1-p

F
la0n

r
t

a
fo

s
r
ta

c
tui

tOt'J!ry'stgo""ne
O
s'.

lne en- & Harrington . . . . . . . . . . . . . . . . . . . . . . .  _ .  700, 327 
e - f � ..... Coherer, . H. Shoemaker . . . . . . . . . . . . . . . . . . . 700,70& 

Inq u iry No. 11 6 t 9.-For a power pipe-threading Coin delivery machine, A. M. Crothers . . . .  700,306 
and cutting machine for cutting pipes 2 to 6 inches. Composing tabular matter, machine for, M. 

C. Indahl . . .. .. . . . . . . . . . . . . . . . . . . . . . . .  700,330 Inqn l ry N o. 1&6IJO.-For makers of sewage dls- Compound or multiple cylinder engine, I. posal plants. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  700,508 

I n q n lry No. �8IJl .-For m .kers of electric mining dtilis and gener8� mining machinery. 
Inquiry No. �6IJ2.-For ax handle and .poke 

machinery. . 

I n q u iry No � 6 :; 3 . -For manufacturers of cellu­
loid or hard rnhher goods. 

Inquiry No. !!6!i4 .-For makers of  coal hriquettes. 

Concrete and metal skeleton for hulldlng 
purposes, O. Ruhl . . . . . . . . . . . . . . . . . . . .  700,443 

CondenSing system, steam, J. D.  McRae 700,223 
Conveyer helt, J. M. Dodge . . . • . . . . . . . . . .  700,308 
Conveyo, chair, C .  W. Levalley . . . . . . . . . . . . 700,342 
Conveying apparatus, F. R. French . . . . . . 700,321 
Cooling and aerating device, J. C.  Miller 700,531 
Corset, L. S.  Foerster . • . . . . . . . . . . . . . . . . . .  700,317 
Corset, A. E. Parsons . . . . . . . . . . . . . • • . . • . •  700,556 
Cotton gin, R. B. Lumpkin . . . . . . . . . . . . . . . . .  700,347 

Inqniry No . �6IJIi .-For manufactnrers Of litho· Couplings, yoke and draft bar for, R. 
graphic stones. Morris . . . . . . . . . . . . . . . . . . . . . . . . . .  '. ' . . .  700,357 

Inquiry No. 281i6.-For the manufacturer of the Cover for tumblers, · etc. , F. L.  Jobson . . . . 700,653 

Grahler check protector. Cranberry picker, C.  M. Blydenburgh . . . .  700,165 
Cuii' holder, W. Thurman, reissue . . . . . . . .  1 1 , 993 

Inq n l ry No. �6IJ".-For dealers In useful Indus- Culinary vpssel; L. Ambler . . . . . . . . . . . . . . 7oo, 39R 
trial toys. . Cultivator, M. J. Todd . . . . . . . . . . . . . . . . . . . .  700,579 

InqIl lry "'0. 26!i�.-For de-Iers in 011 dr!lls and ��m;:���: ������w�
'
l

ln
�f:i�� : : : : : : : : : : : :  +�:�rr machinery for operallnl< the SRme. Current coIlecting or troIley poles, pivot 

Inqul .. y N ... �fI!i".-li'or makers of netting ma- connection of, P. McCulIough et al . . . . . . 700 , 544 
Clutter head bit, Pardoe .& Shimer . . . ... . . . . .  700,552 chln�s, especial l y  for h a m m ocks. 

Inqn iry No. 2660.-For manufacturers of 
crackers. f 

Cycle motor driving apparatus, H. J . .  Law-nut son . . . . . .  . . . . . . . . . . .  . . . .  . . .  . .  . . . . . . . . .  700,200 
Damper, R. Winter . . . . . . . . . . . . . . .  . . .  . . . .  700,396 

Inq niry No. 266 1 . -For dealers ln hat cre,,"ers, Dehorning Instrument, J. G. Brown . . . . . . . .  700,168 
Delivery mechanism. G. F. Read . . . . . . . .  700.2M 

Inq nlry No. �662. -For dealers of aluminium In DeSk, cabinet, R. J. Copeland . . . . . . . . . . . . 700, 1 74 
sheets. Detergents, making, G, Bamberg . . . . . . . . 700,602 

Inqu i ry No. �883.-For parties to engage in the 
construction of airships and light engines per borse 
�wer. 

Inqniry No. 2664.-For parties to make, ln large 
quantities, a smHU iron castlug similar to a toy. . 

InquIry "e. �66IJ.-For parties to manufacture 
ruhber ringS. 

Inquiry No. "688.-For manufacturers of BPI'InIr 
moton. 

DIstilling apparatus. J. S. Roake . . . 700,373, 700,374 
Door guard, D .  Cl .  M .. eker . . . . .  . . . . . . . . .  700,436 
Door hanger, W. Louden . . . . . . . . . . . . . . . . . . 700,211 
Door lock,  sliding, A .  NewelL . . . . . . . . . . .  700,227 
Door operating mechanism, Braden & 

Smalley . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  700,404 
Door securer, D. J, Matheson . . . • . . . . . . . . .  700,527 
Doors, operating and latch releasing mech-

anism for sliding, W. S. Lincoln . . . . 700,343 
Draft evener, E. Burna • . . • . • . . . . . . • • . • • •  700,299 

(Oontmued on pa,ge 337) 
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1'lUXlllg .1I1(1 S{ IMI .ltIllg' ( OIllllOI11Hl, ..... ) ). Pt'.l t IIlto fupl, ( ollvPlting, ( j l l l ll & l\1ur-

:\-lIlll'] . .  . . . . . . .  t i l l . .  . .  . . . . . . . . . . . .  700,1 fH) 
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rUt'I, LU tIfi ( l.t l ,  rl'lakl r & COI Y . Ppt l olplIIll motul , fOlll Htiokp, II \. Bf'r-
Fnrlld( {', Si t-' BI.Ist flll n,lee. J'1Ilt' fl1l'I fll l - th( ,lU . . . . • . . . . . .  ' " . 700,2Q;; 

1Itl( I PhotOgl<lllbiC l ol l  111m, R lIaus<lol'f . • • • . .  70o,OR-1 
1'1lI 1 1 .t t t', \Y. \Y Pt'.It-ilt'\. . . . . . . 1'1.1110 or O I g,IB vl.lyel ,  antolll.lhc, J� IJ. 
l'llst' box, lIluItlpl{', .T l )  L\ tit· . \Y.ltSOll • . • • . . . • .  . . . . . • . • . . . •  7()0,:1nn 
I 'nst' eut out, phll�tl. (' .T DOIst'\ • PI( k ( l' �('P ('l d.nht·I I J  l) H ld I 
I'n�p, t I llIP, 0 l Ll l tm,llIn . . . . . . . . .  Plctll l C  t'xhllntOl , '1' T �1enilVfiI'V . . . . •  700,702 
(�.llnl , Z H "�t lJlI • . • • • • • • • • • . .  • PlcttllP fl amp ( OI nt ' I  RIlJlIHll t,  .T T )lPh;OIl 700,G-4:O-; 
( ; .II Il/4 I l t ,  .r I f  H lll t . . • . .  P H t m c  f l o l Illt'H, f.t8tpIH'I fOl ha('killg"s I l l ,  J 
( ; .l I lllt'llf, ( ollil)JIl,ltlOlI, (l. H t l IIR7.1lJ1 L 'l'.lpSCOtt . . • . . . . . . .  
0,11 lilt lit hook 'I' I >  RH II,lldstlll . .  Pldtl l P  IJ l ojt'('tlllg' �llllMI lltns, (� ,,:r �nllth 
f : a r llH'lIt, IIPthl I ,  B )1 ( ' ] Oll!ol1 Pwt1ll P  })lOJPCtlllg . 1PPU I ,litIR, SmIth & 
r : .l 1 1I1t lit stl p t ( h l  I .J ]J ' ( )I1111<lIl� RomPl s . . . .  . . . 700, 700 
( . a l llli lit SIlJlPOI tt I ". K HUlIk1ll8 . .  Pi(,I�, ('t<', shIfting de'H e fol', n,lhh\ in & 
OdS lHl I lH ' l ,  hE 11('1 & KE lIt I .  • • •  :-';ulHlh . 700,470, 70),Gn!), 
(�.ts lHl l lH'1  IIHi.t llllt'sl t'nt, ('  \Y 'r<l\ IOl . . PIlI', .\ A. R.t\ lJloml . . . . . . . . .  . 
( ; ,I R  ( 1l.l l gmg ( ollllm I tlllPlits '\Itll,  'IOO l P  Pin lll.H h l lll', \Y R.llnl h . . . . . . .  . .  

& \Ll l tlll  . . . . . . . .  PIPt' ( OlllI )('lI�.lttJ1 . h .. X( hmidt . . . . . . . . . .  . 
DaR gl ll l ' l . ttll Jg- <IPIM I .ltns, acpt� lt'np, P PIIlI' gl .ll), V )f.ltula . . .  . . . .  . 

TIn( her . .  • • . . . . .  Pistoll fOl gaR 01 otlH'1' llotO l �, II. B. 
nas hl'.lt(> I ,  1;  .\ :\IolljO . . . . . . . . . .  1�hl>8 ' " . . . . . . . . . . . . . .  . .  
OUR lI11p.H t t'1lg'llH', L "·I1�Ol1 . .  . Pltdwl', �\ l llP, J;  ,T :\Lll cottp . 
n.tH 1 " 1  SS\ll(,  It'g'll l ltOl J) L Rlot. k PlUIH I or .mulog'ollS tool, u .lllk, II. E. F.hl'l'-
( ; " S  )lll l iftt'r gl ut (' R I .Illl'll Tt  h.l l d t  t.'t .11 . . . . . . . . • . • . . •  
( ; I'.ll· ( nttmg png-llll , eht ' l h , l l d t  & 1�lmnt' Plantel and fllItnatOI' . .  T R .T()n('� . .  
UI'.II fO! 1Il.l ( hult· tools, .IIlXJI I ,l l \  I t'Vt'1s- PLlntpl' utta('hlllPnt, ((l I n, J It :\lu1(lpr . .  

mg. I I  L \ Klll<lPIUI.IJlIl . 700,206 Plante l ,  pot.ltO. F �I  hmn,mn . . . . . . . . . .  . 
01aR� HIlIH .lhllg" It I I ,  VI.ltp, "r D KI \ e� 700 427 Pla,ing' b,llI. E K{'m]l�h,lll • • . . . . . . . .  
( :L1SS hottll s. lII.1 ( h l ll(, fOI m ,!l"mg, L Ol otl' 700: 1 1)1 Plo" att.l(hulPllt. 11 TI )[llulo(k . . . • . . • . . .  
( f1.1�R III h \ PI IIlI! IJlP.ll .ttn�, " ] )  h .. p\ t's 700 42S Ph", . l ot,UY, .J S( ott . . • • • • • • • . . • • • . . .  
Coif h.tll, C h.1 mpHhaIl 700'OGO Plm\ sharp, .J L �nlll"lll . . . . . . . . . • • . . . . .  
( l oIf lJ.lll�, IIl.1T1llf.l ( t\l l I' of, E h.('mfl�h I I I  ' PIlPumatt( dpSIJ..ltch s\ !oltpm�. sf'nding ullpar-

700 f.rl:l, 700, OG7 u tm.:c fOJ', n C nlltdH'IlpI • • • • • • . • • • • .  700,G07 
O I H lIl  (h Ill, (' I T  P"Itoll • • . . . . •  700 2 H  Poke. unilll.lI, Pinnpy & JOlH'S . • • • . • • • • • • •  700,5GR 
OI.ll l l  dlIll, \Y I't tZ('1 � " ' "  700, '31 5 Po:;:;t. IJ A P l a t t  . . .  . . . . . 700,234 
( l 1 .Ull p l i ']M I .t t o l \  t�1 g'l l lHhng-• •  lpp.ll.ltus for Postmalking' and C,Ul('Pllllg- machhlP s, pl'int-
r. r'l l

t
l ,ll'I

',(�tlll' l
t'l')

I, t" '1 ,','t
f" e.  q(., H

\
I.llIt

JJ
h,l l,'Z

I
O·g· • .  

· 
. .
. .

.
.

. 
'. Z, (O,00 •. 

4
4�� illg' and inking dt'VICP for, .T Jt'l't:'ncb 700,41 4 

<' "" �' ) Power t l ,lllSmi:;:;sioll Ill('( h,llli�m, J. HartIwss 700.G47 
«(�,

r
, ""

t
t',,' r

(
" " 'l t

T 
" ,(,,'l

op
f" I" I, " . '.J" ',J R" II ' .

.
. .

. Z' ((l'(O)' ,�,u� RO 
Po,,; eI' traIl�mittpl , R 'IillpJ . . . . . • . . • . .  700 ;;�2 
PI e�pl Vlllg compollnd � C Rhonp . • • . . . . .  700 4-1:G 

(l l l IHlillg" kll l \ t S  IJl l I l t l ll.t1h tho�1' of H,lll�- ' Pl illUt l Y  ll.IttPIV, 1\1 �I Hah' . .  7()O, ;'flR 
.lgt' Ill,1t h l lli s. I t( . Jl1.1chulP fo!', 0 Prilltin-r ])1 pss i n k  distrilmtmg d('vice .T 
H, ( k(  I . • . • . • . . 700 2f11 Thomson . . . . . . • . . • . . . . . .  ' • .  

O l llHling m.lt hl lH'  ' I  ". N{,ll('n� . • . . 700 220 Pl'ojectilf', C (1 Rowpr� . . . . . . • . . .  
n " intliIlg 1Il.l t h llli '  \\ n l k  I i 'Ht \ n LnlHh� 700 (j( , � Pl oppl1(>I', I (lVPIRihlp �(,I p,\ L " .. i1soll . . • . . .  
n ' illtllI1g' 01 I l lIshmg ht· ttl , " .. 1\LI�on • • 11' 70( 1)2n Pl oppllel·. �CI PW. (1 \ P.II �onR 
( ; UII  l )] t ('( l1 If ),ttltllg" )rl ig� & J 1.lUllll.11' . •  700 , 2 1 7  Pl otl ,.ldm" �qu a l (> uml nit<h ho.u cl, com-
( : UIl l .l l l l.lg", h J )I'lll]"ill 700, 1127 11111('(1 hevI'1 N D TT,llllPI . 
( : nw�. nlt'.lll� fO! �"1 1lI ing ct'ntt'l' piv()t� to PuIlp, . ,,:r Lr:udell 

.lxlpH 111 (: rh l h, l l (l t . . .  . . . • . . . . • • . . . .  Pnllillg OVPI' III u h ine • .  T F. J.lck�o� lLlIlII holl1 R I' DO\\ lw\ • • • • • • • • • • • • • • • • •  Pnmp, J (,lan(\� BandIl', " .... K 'Ln n,IJ(1 . . . • • • • • • . • • .  Pumll, cell h ifl1g'.II J n 'M( Rne . • •  : : : : : : : . : 
it�� �\)

.�tpi 
,T

I,ppLr
.I

�
Ph 

�
il 

R.Ill(I · : : : : : : : : : : :  �:��!yp,
h"i1. riI ��itl�1tPI' . . . . . . . . .  : : : : : : : : 

Bnt ma('hhw, (' IT R"i(I R1.il bond. e1e('tJ ic. Long- & 1\"01fl"1' 
}}:�� ])S'�:�\�k�

nd
�l

lill
�:' J\r.� pn�;l/i\" �� : : : : : : :  

Rail
& 

apf'�:�lr �ig'naling' �\ �t('m. C'hal1ma n  

HoIV Ilr('��, R " .. '[OOl P • Railwclv J .dI ioint F (' \l1(1t'1 �0l; +gg.��� HI I ting' .1pp,l l ahl�, 11O\l�t' r n RmP Hl . R.tih\,n �ign.ll t'Jfl(tJ U  1\"' n Vanot'cal' 700 4n1 
Ht·.t�::��in� l J�\\:,�

t \
� 

o� .... cn���:l: �tihlP �, dpt
.
pr- R a i I \\ .n· �" i t<ll l� F. (' Irlll',11 700,OHi 

J I  . 700.r")GG R·II\\�,i
l��n�\ stpm, pJpdrir, f: L C'amphpll. l'a �t

�
�
�

I'�\ �h ll1 , ,,hI' IJf Vi('I', �tpnm, J A 
700 ril1f1 R,tih\ .n �  ph'ctt icall\ llr ;nf'llp(I vphicJf' for 

1 1 , f)!)1 

Hillg'f', .J :\I.HLt III 
• • • •

• : : : : : : : : : : . : 700 40ri �illg-11' l ail t'l"\,ltt (1 F n R"hl' 700,nOn 

�:�;�:,: R"- B  'II '  )�I
I!�h h\ l lI +gg g�� R.tih, .l \ !'I, 1 h i I (I I ,iiI t ()n�tlJl('tion for p1f'c-

Iii St " Foot and ar Power 
Screw Cutting Au��;�tw Lathes 

MACHINf WORK WANTfD 
Have your Models of Engines, etc , mude, and small 
���

I
�"
i
h
n
O�.\\l�:�l�����I�h���!f�lif�l�i��u�:ped m a-

H. BA HTOL BRAZIEl{, 
f ll,..:-llH er mti !\hl l11lllst, !\l llJlIf II  turel of I lSlIl!lle ' eh!1 lr.!!, 

1811-18-1;' FitZ\\ l1ter .!<Otr('l't. J�Jlilndl'lphiu, P8. 

R ECOR D I N G  I NSTR U M E NTS, 

� � '1 herlUometer-, make eOlltIllUOUS re<,ord, � Day and I\ u,lIt. Wlll puv for themselves. 

t B R I STO L ' S  
_ Plessme Gauges, Vacuum G<lUg-es. \Tolt· 

-E)" metl IS, Ampelemet('r::-;, Wattmetms, and 

� }1�very l l lstrument fully guulanteed and 

�� r���
t

��l3(h2t��I't:�1��j,!� �Indfot ( l1 C1t-
-- The Bristol COllinany Waterbury Conn. 

!i'ILVER lUEDAL l'AIUiS EXPOISITION. 
There is never any question 
about the quality of a 

B .  F. B A R N E S  
U P R I C H T  D R I LL. 
'The tool here Illu""truted IS our 20 Inch 
Drill, and we guarantee It t o  dnll u p  to 
I mctl In steel and I� lIlCh In cast IrOll 
a1 a good galt and w1thout stram. \Ye 
bUIld larger SIzes and Will be glad to 
tl-enfl full dat.1 on our entIre 1mB to 
Interested people 
n. :F. H \ n�ES CO., UOl·kford, III. 

HARDWARE 
ECIALTIES 

Contract Manufacturers 
Difficult Parts or 
Finished Articles 

T H IS -GRINDER 
Has n o  pumps, n o  valves No 

pipmg requIred to supply It With 
water Always ready for use SIID­
p]est In constructlOIl, mOf,t effi( lent in operatIOn. Pnce W1U 111tf'1 f'�t 110'11; 

\\ .  �'. & .J'> ". HAlt'> E'" ( 0  .• 1 st \],1 !shell It\7� 
199H Uuby St., UOl"Lfor(l, Ill. 

WO R KS L I K E  A 
Perfect satIsfactIOn IS experI­

enced u�mg our No 5, (j or !l 
Hand Pipe TIlI'Cading anfl 
Cutting IUachilles. Crank or 
ratchet power Gear� housed 
f l olll dust Chasels set by grad­
uatIOn to any SI7.P, can be rp.­
leased from threadmg' whIle I I I  
motlOlI, opened to pprmlt PIpe 
bcmg cut, and IIlstuntly ( IO!-lcd 

� �inll j01 f'1 u ('rlialOf)w to 
The IUel"I'eJ I  Manufactur­
ing Co., :l01 (1urtj!!il� �t1'et·t. Toledo, Obio. 

Tlillg-.. , floor. T ( : :\[OI I IS 700 221 R .1l1;�
i

(' fh;'Jp;[ r{)W:�I�on 
. . . • . . • • . . . . . • . 700 6Rn 

IT f t k t t l ' R I . 700,r;�7 'C ()OI
I1,�ti��g ;!:.

l i�;();( � I � l  �
I � ,  �� ";"':: l tl,

l
; 

tight 
700,70-t 

P('(��lI1C�(�np fN'ding mpch:ll1i�m • .T !=::: 700 2RfI 5 N I C K E L  
��::!)��

I
:
'
ho(��

OI
�" �: ��}\���I I �gg,�fij+ �����h'�

t't' 
1'

FiH�v1ill
.�01���l Fi�hil1g 1'(,f'1 

700 riO 1 � �  
HOI'!-I1 !olhoe ('alk sh,lI JlI'1H ] (; \Y Jl.t 1Htp.HI 700 (}"to Rpvel'sing nW(holllii:nn .T Lizottp 700 4�2 == g: 
Hot .1 1 1' fm lld(t'.  LI I' So: TII ' ,lIl . . . .  7fl0 O(I-t RIH'ostnt :lIHl IlPoitpl' comhinNl, M r T{rne- �C; 
Hull, \\ 11('( 1 I� \ I�o\ ( I  • • • • • • •  70() 'WI1 O"el' 700 207 ..0 ""'"  
1 f t' ( I t',l lll fl l t'ZPl , E r: (' ""I I I1Pl' . . 700, ;'fll Rhp;'''lt a t  oppl'nting nw('haniRm. motor, '.1 ' T ' d � Il lh:�r.:�l 1 l

��lth 11.1�.ll .ltt,lt l11llt'lIt, f:. IT 
R' i:'eI' 

t 700.710 �9 
I l lh.illTlg' InJl,ll .ltn�. 

7no ;;2R IVP
(';!��

lt'
�" c , :lppal a tll�, 11ort,lhlt', P .T 

700,4R1 
g 

nlltl l'lIlllI .1 \ Rivi'ting' n1f'Ch,ll1I�m J L Th()m�on 
. . . . • . .  

700.2111 � 
TIl�lII ItOl , tl( dlit ci J('11 it RO.t �tJng flll llHCI' h.l( J)etJ�n & EValll'l 7nO,ft1f1 'J] 
I l l�llI.ltnl !oll1JlTJnl t l l Jg I I Ill J F. RIH kmg" t h'I l I', (' :'If "rolg"n('l' . 700.2110 ____________ _ 
I l Itt" ll.ll ( OlllhllstlOIl t l lL:"llH 'Y Roll .T P LnlH !'(' 700 f)1� 
I I IJll llll! l l l o l 1  hllll , J J O·Klu .1 Rollt I Kll lllht'l & ( )�h\ Iltl 700 f)Ofl 
I l f J l I Il Ig' lll.lt hlllt I tlgl·. TJ  \ T\\ig'g- . . .  : . .  Roof ( I p�till..!! 1114't.IIIH . !\'mm,l1l  & RI'I'g-
h,t,!..:", r X N( h\\ ti l  h.l1l�1 I' 700.�11-t 
h. l h . p,I I .I ( lilltt IY ". "�\ .Itt . .  : : : : :  Rot,l I \  (,llgilll TI n TTflllh� 700.42'1 
1'\ 111 fl', C H t'oh lll!..:"h . . RotH1\ pll�illt' l' J P('l l ln 7()0 tjtj7 
h llo

V'l t
:: ';�� 1 1 1

"1'11. { Omllill:ltioll tlnol , .T ".. �;:i;:�'�r l��r�;I�
I

�r ,�:��
n

ni' I ��ti �n 
R

f
l�e +�g �ri� 

Kllol. \ luI lit 11, ( omhl11t'(l (10m , .T \y rI PP- Rul£' ,lml SI!nn ](' cOlllhilll'<l, r J C'nomh� 700,n0-4 
TIl.!ll RnI('l' hook holflpr. fino mfl l kpr ('omhin('d. 

L.Illt'l, " U" IT rr Cnwi" RlJh�g' �,l( l���
m.l

� '[ ,,"h lttpn 
. . . . . 

t:�:::,h
;��()�

ll
':�(n

l
:t

l
�
'
J I:;::

tt;�, ri �.Id i I on, (' IT �h('ft.lll 
700,4!'i1 
700 271 
700.444 

L:lfl(lPI', .T (' )[( 'olllhip . . . . . . . . . . . . . .  Had h on antI v.mol' �tovP, pomhillP(I,· .T �L 
L:lfhIl I', �('dioll.ll. n P IIng-an . . . . . . . . . . . .  ("'urriel' . . . .  700,lRO 

L.llIlp, I 1N h ic. (' TInht'l't .  • • • • • • • • • • • •  
Ruil fO]· marlllp vp�:;:;pI�. R LllnilfjlliRt . • • •  700.020 

" 

are remarkahle to! 
!,\I;UPI,I�ITY 

and ECONOMY 
Wrz,fe for Prices. Olds Motnr Works. 

lR28 .T elf. Ave . 
DetrOit. - - Mich. 

AND 
Electro.Plating 

Aooaratll! and Material 
THE 

Hanson & VanWinkle 
Co . 

Np,,'n l'h: .  '!Iii • •  T .  
JR6 Llb�rty 8 t  , N .  Y. 

30 & �2 S Cnnal 8t 
ChICago. 

L.lInp h:1 1I.,21'1·, r intl� IV & " .. h i t p . . . . . . . . . .  RflIt 
,�w;:.r 

J�.ran111ntmg
. 

a t tndlmp
�t

�
,
. 
:�' 

• .  
A: 

T .Imp, In (It f)t , I l  lion T IT Rl d l  . . .  . . �.I�h ('01 d f,l�tt'Il i' I .  P Rarnnm . 
� ,: �

1
1\7;lg

n
��::� 

I '
�T 

s ; �t
)t\'ts 

J) ITHlf ) & Rt
�

il" 7nO 4f)7 �.I�h f.l�tenel �torm, F. C Qnirnh\ 
I 1 1 I f J B 

""
7
'

0
°
0

" 61 0R4!l 1 �.l�h ho]dpr, F. N Omv . . . . . . . . . .  . Jt'( gel', OOSe ('U t (u ker . . . .  , . . . . . . . .  , , Sca]e, C. G Strubler . . . . . . . • • . . • • • • • • . . . . .  

700.5�j 
700,292 
700, 70r. 1 
700 �24 
700,254 ,� TEL' ESCOPE:;'.O FOR CATALOGUe 

w. & D. M O  G [ yo 
. B A Y O N N E  C I T Y N J 

Scale, vertIcal graIll, P. H. ClarkI' 
�el aper, road, T WIlson . . . . . . . . . .  . 
:Scrp\\ , tl'IllV('l , G Ii' Bel l . .  . . .  . 
:-;pal Io(.'k, .J H. 'I'hompsoll 
Seal lock, P. B IO\\ 1 1 . .  . . . 
Spul lock, I I .  T. Jones . .  . . . .  . 
t-ip<lhng" <i('V]( P, t'llvelop, A Ill" III I t  il 
�pum fOi tIll ( ,lllS, (,lld, W Tholll1l8011 
:-;pum fOi t I l l  t..'aIls, solder]pss I'IllI, \\ 

7t1!), ;0 � 
7tJ!I, ;lfl-! 
7( )o , m o  
700,�f1S 
7(1),2HH 
7UO, G(J2 
700,1 '11' 
701l,:l7S 

'l'holllVHOll • • . • .  . .  . ,  . • 700,r.7U 
Se.lJll fOI t I l l  (" l ll8, soIdei h,,'HS SHIt', " .  

']'holllIIHon • .  . . .  . .  . .700,;'7.), 700,G77 
Self pl.l \ l l 1g lllstl umcut, IJ. N. 1<'100 .l 700,-1:1 � 
SepU l utol , n c. �Lttll'l . . . . . .  . 7( )o, ��-t 
Se\\ lllg mudllllP, shop, rI'. Ie Kplth . . •  700, IN ; 
Sp"mg machnw :spool holdt'I ,  Eo\\ (" & 

H.ockhfl'p • • • .  . .  . . 7()U. l ti7 
S<,,, mg m fi< 11111(', \\ t.'It, l� E WmklPJ 700,27B 
Hhaft coullhng • •  \ H '1'0\\ ('r • .  . . .  700,457 
�h .. l l llenmg <!PVIC(', kIllfe, A. P RuhI . . .  700,5112 
Sbt.'et t..u I J  Big llpVICt.', pIlt.'Um.ltlc, G It�. 

Reat! . .  . .  700,239 
Shop stretclll'l', C L Pu��mOll' 700,70;; 
Shutter f.l8tPIlPI', U. P H..lbn 700,235 
Skah', comlJllwd l oad awl let.' • •  r 700,:{77 
SkIrt .1nU tlI .I " e I R, cOllliJmt'd, L 7j)O,477 
Sh'('vp hold P l ,  II G CUIIH'lltt' l . 700,47S 
::3moke CtlllSllllllllg fUl n.lt( , C ::\1 B.t l ll:ll<i 700, GO(i 
Snap hook, .A .T. rl'o\\ HPI 700,5S1 
Soap, llclklllg', T P,ll ZI.llp . 700,22» 
�olt, roundmg' rnachllw, C ]' ( 'ushillg' 700,H21 
Speed h m ltmg ull'ans, 8,lfpt' , ( �  \Y I IPIl 

l ICks • • •  • • • •  
SPllllllllg', .T. Wlllmf'l' . . . . 
Spool l)lunks, mathulP fO! makmg', .J \Y 

C\lrvpr . 
Spool or hohllin, F. B C l tH I\:t' l  
HpI .1:\ mg d('VICt', I & .1 ZmlIll P I IIl.lllll 
:-It.l l I  \\ aj , CL (' Tlh 011 • 
Nt-unp, hm<', lIt s� ... v.. Hto1lghtl/ll 
St,ll l h lllg lll.HlIlllt', l� H l I t'lllOld 
:-4t" .11\: tpwll' l i ' l , \V \V .T,l<'qIH � 
Htp.lln g"(,JH'J atot fOl IO(.'Olnotlvl HI' I ,  l <  ", (' 

II Fox . . . . . . 
S t l .un gt'IH'l'atol' �ht'lls, 1 \  lllUlt'IS, 

Ill.IIlnf.lC'tuI P of, H F )11 '1'i , l l  
�tOlH' Illol<llllg m.lchIllI·, .I I tltJ('I.i1, X I'  P.1l 

1 1 11'1' 
RtOJlJlPI" St p hottlp �t0I'Jlt'1' 
�tOl ,lC"t' IJ.lttPI Y. L " LOlnb,l I tl 700 210 
Stovt', clllhlP�llll4' ('.l IUJI, I' L \lt t l  hI'li  
HtnVt'lllp(' thllnllip. H RoIllllgl I 
Ntl. t inpI', vt'gi't.tlIIp, (� ::\[ ( ; l 1 IHII I 
H t ll m p  PUIlPI .JlltI f i t  I t l .lllSpl.l l l t l  I ,  ( l IlU 

IJ1 1H'd, V',"' \ I I.I 1Il1llt' I 
Nllgn 1', ('OIlVPI tmg ( 'l111lost' 

\ Clus�('n . . . . 
�l1lfllr dioxlt], �l])p.1 1 .1 tl1� fOI 

'loOl e  & )'Ial tin . 
T.tl1dllg- mal hiut' lIol n t I I )l{ltl �IlPJlOI t ,  

700 4m 
7()O,272 

700 4S0 
70 0,17(; 
7()O.2R2 
700.45fi 
700,nSH 
700 1 9t; 
7(IO,GOO 

700, �20 

7UD,;'G1 

700.fihO 
TOO �;-Iti 
TOO h l 1  
7\)u , 1 »  ; 

70n,G41 

70t) t j l n  

V.llIqllf't . • • .  . .  70() r)�:.! 
T.lIlk lwat<--'l', BpPl s & ( ; l ltilIl 700 2'1-! 

'{'.IPt' holdpr, R MOlllltfOltl 700 hI) .... 
1't'li � I ,lpbv, " l l (>lt'��, IT KlInl III Ikl ' 700 �-liI 
Tt'lt'phollt' or tplpgl dJlh R\ sh'lll. I;  �1H'111\ 71 ) 1 1  {�O 
'I'll I 1 1 1 1 1 .11 Hppli.IJH't', J ". �ht 1 111.11\ 70 I �Sl 
Thill ( Onpllllg", ITl'gglulltl So: ItI ' l 'll 701) 1 ' .�1 
'I'HI.tl motor. R ,,:r D( 1 1 )\ shu I 7(1) 40s 
TnuliPI' " Ith nwt.II, l Il. J t  hll \ l '  fOI t OVt'l l llg-

�tJ iPH of, \Y P ..\1'Plt \ .1 ](1 TOO -I:n� 
Tun.> ,ll.l l m, pI('( tl H', C I lul)('l t 700,-t'Hi 
I'll t' tig-hh>IW1 , I II ('Ill 7. 70() 4�IO 
TOlW J(>gn1.1tillg- tool, I' l Ioovl'l 70n,20o 
'1'oo]�, .tpp.l l atll� for pll'( t i l <  .tlh OpI I .ltlng, 

:\lolHP & Rt'llh . . . .  7tl0 -! ;7 
1'loH tion \\ lIt't'l, J \ Kl'lll1t'\ 701) t)hl 
TI II(  k llOIstl'l . n V. S.lgl' 71)O, fl(14 
'l'I IU k, t. .l I ,  1; ( 'h ff  . . . . 700 17!:! 
Till< I", ( a I', B ,y rrU( k('1 700 2fl:-) 
TI U('k, <"':1 1 ,  II It helthlt,\ 7(1) 42:-) 
'fl unk. B ""'alsh . . .  7()O,;'kS 
Tulip ( ut tt'l', " .. I I p l VPY 700 , 1 1)7 
TlIlIp ('x]lallder, Ii L h.ll1ght 700,:l1 0 
'I'lllJt·�, pte , nla( h lllt' fot Ill,tl"lHg" !olt',I IllII S!ol, 

B l'� �lcTt'.l1 700, 'Wi 
Tuhes \\ lth annnl.l1  ( Ol l Ug".ltloIlS fOI 1 t'IHII ' I -

JIlg- them th xlhlt , l l l .Hlll llt· 1 0 1  npHt'ttlllg. 
F 'Y Kom('! 79Q,Gfi2 

Tng- fastpllPI', J Lock" ood 71)(),.1 .;) 
'I'nrhiIH', sh'.tm, .T II FedI'll I 71)0,:l14 
rl', 1)(> ( .lstIng 01' othpl' m.lclI I lit'S, I (,((Jul �1 1 1 l J  

fpt'dmg madl.llllslll of .lI1tolll<ltW, .T K 
TI,llH loft . . 

T\ J)P cOIllPosing' Ill,lt hilw, T L.lllston . 
T\IH' ('OlllPOSJllg- lll,lt.hmc for Llhlll.ll Ill.lttPI , 

700 2m 
7oo,:�-41 

\Y h.l'mp, JI  . 700,'nO 
'I', PP COlllposlng- Ill.HhIlH'Si • •  1lJtonl.ltJe 1('.HII'1' 

fOl , 'B.lIlCloft & Indahl 
1'\ IlP JustIfying ll.lChillP, I<' ::\1( lllltm k 

700.2" 

7UO,(jt)!) to 7()O,701 
jn�ttf, ing machuH', .T 'Y.tt:;:;OI1 • 700, 7 1 !:!  
HId( Inne PUlllJl actu.ltIllg IIlt'ch,llllSlll, 

.T � Bancroft 70t I 2f1�) 
T\ JlP " I lting mol( hIllt', (' II Hht'IMI II 700,4-1:1) 
1', TH' " l ltlllg- III 01 ( blne spaclIlg .ltLlchml·nt, 

Ij V Beuls . . .  . . . .  700, OOS 
r·nhlt( hlIlg' dpvicI-' fOJ' .lIlUll.lIs ,md tIl P ps-

( .I 1 It' . 1 1](} ('xtingUIRh(,l ,  .tutoIIl,ltH', G P. 
N 1'.11 • • • • • • •  700 "'2. 

rll1v('r�<11 joint. \. A Plxlp, . . .  7()() .{hn 
r"llIoading' apparatn�, v('��pI. C n \YoO(II nft" 700 2K(l 
Yalvp ( on t J olling- mt'challI�m fOl .11ltomatic 

' 

vah��.
a �'

l��I;
l
,
P�tt'I.;- JI

I
I����Y 

& Bolhl+�;1:485 to +3�'��+ ' 
Valvt" I Pdu('ing', G ,V LOl'd . 7(H I : -t�-! 
Yanor hlll lll'l' inulIl(l('s(,pnt, g L F('(' 700, G H  
Vphid(', . T  T O I  rpllt 700,5�O 
Yt'hicle In .1k(' :lml hl'Il R II :.\I.ltl�<'n 70(),:�4!) 
Y"hicJp I n .Ike. Hutomatlc J g .\u!-Ihn 700 287 
Yt'hielp, dllm ping" \ r()llt� 700:11 '" 
,�ph!d(', (Inmping IT r Rhpph<lI<1 700,1)71 
' t  h l Clp rnllllltlg g-t' l l ,  (' 1\1 RPPllCPI' 7o() 41)n 
Yf'hiclp " h('('1. n IT T1.n" owl 700' 

4S'I 
Y"hiclp '" h(,l'l. G R Lpe . 700 il1 4 to 700 G10 
Y('IIidp " hl'I'I n IT I1."" ood ' 70f ) ' l1�tl 
Vplocippflf' Jl!>dal. B W Hpn�tock . . . .  700' 4()2 
VP1Hling 111 l( hinl'. T� \ ""'ilcox . . . . . . . . .  700.0f14 
VpntH.Itol· II 1\1 Rmlth . . . .  . . . . . . . .  700 ;;72 Wagon I10tl \ , .T ".. I"llwh . • . . . 70() ()'lr") 
1\Tag-on j.wl\ F. \ Pl�tt ip 700 '1117 
,,:rag-on tnil  hO.llfl f.l�t('nillg .T n r. l ah.l1n 700,-41 11 'YarrJrohf' nw1 d I (,�SPI. ('omlnnp<1 fohling', 'f 

.T R.llHlall 
Wn�hing ma(hinp, E n H.lmi1ton 
1V":ltcl1('a�p, F. Rilnt . 
,,"'-ntel' Ilf'ntel' and sb='nm 

PTIC() " • 
\\Tatf'-l' nlll'if, ing- sq1nal atll� A II.I I I i� 
\\"-ntpr tnhp hon!'I' J \. Rcott 
U"-flPfl ing imnlt'tnpnt TT TTavill 
W"'pi'!hiJ1O" m'l chiIw B TT rOllI, 
Wpll tnol oil 01' " I tt �i \11 j\ 'r TT 11111'1-.;11,,1 
Wheel !=:::('P tl1Ctioll \\11I'P1 , . .  l l l t lf' \\h�'1 I 
,,"I1<'p1, .T nil Roth 
Whpp1. .T 'facnh.dl . 
""111'1'1 01' l a il t t'pnd R C' " .. l�v 1 1l� 
""'lwp1 tn'ad W. L T1H1�on 
Wimlo" . metal, A W (4oopeT' . . . . 
Tt;·itHlow �('rpen, a(Ul1�tnh1e. 0 Niel1all� 
,,:rilHlow �('rf'f'n, extellBihle, W .T G I'Ppn 

m n n . • .  
""-lI P  coi1�. mfl.chfnC' foT' ('ovpl ing-. G 

G M WrIght . . . . . . . .  . 
""-jrtl Rtrpt('hfll' .r V \. lHlpl·�on • • . • .  
WOOf 1 , color Rh�Hlin�. R Lvon 
Woo(1wor1\ing maC'hine f'hip hrefl1\pr J n 

Thf)m!l� . . 
Wrpnt"'h J D 'fcF l l lfll1fI, JI' 
WI'Pllt"'h. Kintz & Lpnnnrli 
Writing machinf', :R. R. TII'RR 

DERH'T"N'R 

700, 2'17 
7()0 1 n l  
700 47� 

700 !)-H"l 
700 120 

700 r,�� 
700 (21) 
700, '12� 

7Ot) 1 R'1 
71 '0 ')1 � 
JOO 1 QI1 
7no .J...., � 
700 0<)1 
700 '102 
700 r.1� 
700 71 1 
700 2R� 
7()0,�4R 

"'"00 .,�-
7nO �r-:r) 
70n ,1<)r) 
700 r.R7 

C' ll l i tH t fO! hoMing' ('oat:;:;, llllllJlt'l1f1�. ptp , \. 
A nolmf'� .... r.; nf){) 

ral'd nlatp or hol<1pr, C !=::: Rl'pwpr �I"\ Q17  
(1nrtain, Jacf' . .  <\ Rllr{!,PR� �r; Q')1 
Fenf'P, wirp, .r F Rhf'lton 'IT; ()1 r) 
Gln�� m�h. FJ .T Koph �r; !l1 R 
Pockt't nie('e or similar at tid .. , r. Krlltt-

sehnltt , • • • . • • . . .  , . .  �fi. 91 r. 

I 
'rRA DR M A TIKR. 

Anti�ppti(,R, Ro<'if'-te Anon:vrnf' iP!III PrOtl 1itFl 
ChlmiqnPR Rpp( iHIlX 3R,299 

(Crmtinner! on pnye �lili) 



Scientific Am.erican lVLw � T ,  I902. 

PIck a Perfect Pencil 
One wit.h a " d l'pcIHlahle" point , It 1I 1 1 i j'1 j J'llI �I'1Ule-OllC that d ra\ys a elear. :-;hal'p, weil­
liE-fined line. alld to du th is you will have to 
choose 

D I X O N ' S  A M E R ICAN 
C R A P H I T E  P E N C I LS the bCHt made le:Hl penci l  ill any COHlIt!'y. 

Hard, �()rt 01' lUerliUlll. �ait.ah l e  tor all pur� put'ie�. Arehif {�ds, draftsmen, clerli:::!, re­
porters, etc . . tl1111 thelll a houn. 

�elld It; ( 'ellts 1'01' Hamples. 
\\. ort It doub l e the money. 

J O�EPII n I X " '>  VR(:VI ULE co. 
J t"}'!'oi('Y City, �. J. 

W-::lIs, (\i! and Gas \Vellsdrilled 
by cnn tract to any depth frurn50 to 3000 !"pet.  \Ve aJ:o:o manufac­tUf'� and furn ish e"':'rytlling re­
quired t.() d.-i l l  <'l IHj ('olllplete same, Ponah le l rol'se Power 
an(l :.llountpO �team Dri l l ing 
Machinl:'s tor IOO to 1 200 feet. 
'Vrite us �tating ( xactly what 
ie ref} uiJ "ed and sell d for illus­
trat.ed catalogue. A(ldress � c_,;;-",;;._;c",;c",o."E;;:,�JHING ANn SUPPLY CO. 

NEW YUI'K. U. S. A. 

RESTFUL SLEEP 
In CRlnp, on tlte "l. ... n.cll t and at Ilolue. 

uPerfection" Air Mattresses, 
V l ' � H I " '> �  alld I' r " I,O'Y � .  

ti t yle G ,  ('alliP )iattress "vitll Pillow attached . Abo :silowing :Mattress defiat e<l . 
Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 

Il.T Soul fol' lUl/si-rated ()at.aJn(Jlle. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I .  

(b� (y,,�writ�r Excbang� 
1 Yo Barclay S I . .  NEW Y O RK 
' 2 4 La Salle S t . .  C H I CAGO 
3 8  Bromfield S t . .  B O S T O N  
8 1 7  Wyandoite S I . .  

KANSAS C I T Y .  M O .  
2 0 9  N o r t h  9 t h  S t .  

ST.  LOU I S .  M O .  
4 3 2  Diamond S I . .  

PITTSBU R G H ,  PA. 
5 N o rth Calvert SI . .  

BALT I M O R E .  M D .  
5 3 6  Cal ifornia St . •  

S A N  FRANCISCO.  CAL. \Ve will save you trom 10 to 5(H 011 'l'ypewritpr.'l. of ail makes. �nul fol' Catalorruf'. 

To Owners of Gasoline Engi nes, 
Automobiles, Launc�es, Etc. 

Th'Auto=Sparker 
th'l'S away " ll l i n'] .I· II' itli :d l  �l :iI·t i ll:: all,l 
I ·t lllnillg- h:lttt�rit's. t Iwir al l l l"l";llll"l' :lIul 
,·X l 't'I1Sl' • .  , , ,  )",]1 -11" swil,·i, -1 1" I'at.­
lo'ries. ( ':til I,,· ;llta,.jH�d tn  au." ('ng-illt' 

��� �;�eH���171��,I.�� ;',l/i��: ,.:�::: I,',� .g-Ilaran h', ,I; 

Motsinger Device Mfg. Co.,  

14 Main St., Pendleton, Ind. 

2 and 4 CYCLE 
are no exper imeut, as they are in �mecessflll operation in all parts of th e worM. Launches i l l  stoek 

Send till' ( 'atll/(J(lIU'. 
P A L 1n:R nR()� •• 

(Jos (;ob, (;OUII. 

D L . OLDEN . 
- . REAL ESTATE TRUST B"LDti Pl'tILA" PA. . 

RSEC'EALED ICE MACHfNES 
SEE FIRST PA E 5<'IENTlrJ' AMERI CAN SE.PT. 2 . 1 3 9 �  

---- ------------------------------

d U ST PU B L I S H E D  

Practical Pointers 
For Paten tees 

Containing' Valuable Int"ormatioll and Advice on 

THE SALE OF PATENTS. 

An ElucidatitJn of the Best )lethods Employed hy the 
Most Hucces�ful Inventors in Hand] illg Their f nventlOl1s. 

Uy F. A. VItE�EE, M. E. 
1 5-l Pages. Cloth. l-l"i(''', $ 1 .00. 

Hf'tl h o i  I OlliS a 1111  hl'd:-: t �'ad:-:, I 'prta i l l I la ml�d, 
I'\ n t io u a l  ;-;pJ" i l lg Hpd ( 'om l la l l,)" . . . • . . . . . •  ;J1",;; l [) 

Boob, " l td s l i ops, )'I:l l "ks,  H,ot itt 'J l hpl"g & ('0 . . • .  ;V:;, :;W·l 
Honls a l ld shol's. \\' a l i'; t ' l '  & \Y1 I i t I1 lH I I . . . . . . . .  ;·;,-';. :!fI;) 
H l l l l p i  S l l l ' l l s .  I"it\pd, E I I t ' l"kh & ('omp:I I I.'· . • • .  aX,:nn 
( ' l i i l la  : l l Id p < l l" l i l t ' I I \Y a n ' ,  .\ , II  . .\ 1 1 '.\·1,1' . . • .  , • • • .  ;1s,:H� 
( '0 1'1 )  � , i 1  : l l l � ;  4 't H' 1 I o i i  4 ' 0 1 1 ': 4 ' ,  :\" n t io l ln l K t a l'dl 

l 'ol I lP; I I I .\ . . ' . . . . . . . . . . . . . . . • . . •  ::.�,::07 
( 'u I II'!',\" . ITI ' l n i l i  I I:l l t l 4 'd , I I, 1·1'!'�·s . • . • • . . . . • •  ,.,s, . •  1 -1  
I l ry g"nds, " 1 ' 1 " 1  ,t i l l  I I : l l t l l ' t I ,  La 1 1 1'\ ,1 ( ' l i t / t il l  

.\ I i l l s  , . . . . . . . . . . .  :��,:!.-.;.'-; 
VI'.'" g"uods, l,( , \· t n i l l  I I < I JllPd, . .:\ .  ( ) . .\ 1 ( '.\'('1', 

:;�,:!SU, ::�,:!!III. ::�,:W:.! 
E J l a llw!l>d W : l I " I ' ,  J\. ( : pi:-;( ' I  �\l a I 1 1 1 f H t · I I l I ' i l \g 

( 'o l ll J 1a I IY . .  , . . . . . . . . . . . . . . . .  , ' ,  . . . . . . . .  : �,,",,:: I : :  
FHhl'ks, 1'1 1 1 1 1 1 1 1 ,  \\' a nl ,  H a l lhllry ..'\:. ( '0 . • . . • . .  :;,""',:.!!I:: 
i"n i fl"il's, I ',\:\,pP I s i l k V t ' h't ' l s, ,I lltl ('ot t ol l ,  

\\"001, ; l I l t l  s il k l il]"(':lds . l I l l l  yn J"l ls ;  \\"onl, 
('01 1 1 11 1 ,  lw l f-wool, si l k, ; l l l d  I ln lf-:-:i1k, �\ . O . .\ \ t 'YI ' 1' . . . . . . . . . . . . . .  . . . . . . . . . . . . . : :S. :.!! l i 1-'1 ( 1 1 11', \\ )H'a i .  F,  ( i .  �\ l k i l lSt l l l . : : .'-; . : :1 

Food:-:, ('l'al "i':t'J"s, l I l H j  I d sl·lI i l s. hrt 'a k fn s l , ( ; 1'0-
1 't ' l"S' KPI ' I ·LI I t .\· .\1 1',:.:'. ( ·n . . . . . . . . . .  : :S,::o:.! 

1"01'1 1 1:-:,  ' 1 l Ist , I l p l ld( ' I'St l tl & I l t ,w i t ' I'Snl l . . . . . . . .  : ;:--I,:.!Sli 
F 1 I 1' goods, ( ' ( ' I' l n i u  ) 1 : 1 1 1 1 1 , 1 1 ,  ( ; 01'11011 ..'\:. F I ' I'-

g'\I St l l l  . . . . . . . . . . . . . . . . . . . • . . . • . . . . . .  , . , . :: ,-';, :.!:--I7 
( ; I , l n l i l l  a nd 1l1"l']lH ra l iol lK (If g"l'la t i l l ,  �lill ig: I J t  

& l l ig,:.:"im.; ( ; iw> ( '0 • • • • • . • •  , • • . . . . . . • . . .  ::.s,::Ol l 
l I :I l"HlOlli( · ; ts,  K I I ; t I lS:-: Hl" t ls.  & ( 'I I  . . . . . . . . . . . . .  :: ..... ::1 1 
J l llnw hno t s. ( i i ll i l \ !lI .'.Ifg-. ( '0 . . . . . . . . . . . . . . .  :;s. : : l l i  
.:\ l  . . ! i ii-n l ( 'd l :l h l 4 ' l s  1'01' 1 11 1 '  ( 'Il J"� ' of ('�'l'j a i J l  

H:l l l I l 'd .\ i sl ':l s( ·s . .  J .  1 ) . ( i lnss . • . • . • . . • . • • •  ::k,:W7 
;\lilll 'J'H I wa I 1 ' 1':-:. \Y i 1 1 4 1 1 1 < 1  ,\1 i IIl ' l "a I \Va I 1'1'  ( 'n . . ;:S.:�Ol 
.\lo\\" i l l g  lIu\('h ill ( >S,  l l opk i l ls 1'n l l ' l 1 l" ( 'OI I lPHI l .\' . :: .... ,::1 ,-.; 
O i ls. I J t ' t l ' tdI ' 1 I 1 1 1  i i l l l l l l i n a t i l l g"  n utl 1 1 l 1 Jl · j ( - : t l i llg. 

( ; ]' 1 ' : 11  \\" ( ' s l t - I ' I I  Oil ( 'olllpnll .L . . . . . .  ::S, ::O.-.; 
I 'ap ( ' l'. t 1':l I lSp:lrPll1 wl'a ppi n g, j I .  Lil1 (l I ' I l-

I l l I ' Y I' & :-;t ln s . ' . . . . . . . . . . . . . . . .  :�S,2s;1 
Hplll('(I.\' fnl' ( l i t '  1 ' \ 1 1'1' of p i l t ·s,  l i q u i d ,  ( ' .  A .  

i )plT i l l  . . . . . . , . .  " . . .  ' . . . . . . . . . . . . . .  ::s,:.!o(j 
:-Inn p. II I  l l l l t i  1'." . :\I i l'll ig < l l l  N I I l l P  \\'orl,s . . . . . . . .  ::,-';,:: llli  
Ktal' l · i l .  � , , \\, I I l'l t 'a l ls ( '011'1 ' ( '  ( ' 0  . . . • • .  :�S.::II-L ::,-';.:�II:-) 
:-It 1 ' 1 '  I .  i : .\" si l l.t!·I '  �\ktipl) 4d; J .�· , ::S.:::!ll 
'l'h1'rm o l l l P j t ·J"S. sll J",:.:"i t -n i .:: I n :-:s,,";l l't' n lH1 i n sl n l-

11H'l ItS.  Ht ' i 't t IH.  n i ( ' I.:i l l sl l ll  & ( 'I I  . . . . . . . . . .  as,:no 
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ME'I'ALL l ' Il<:Y OF C A RT l IWN. By Thomas 

D. West. Third Edition. Cleveland, 

Ohio : The Cleveland Printing and 

Publishing Company. 1900. 8vo. 

Pp. i·xvi, 6 2 7 ,  

rrhe a n thor, who h a s  h a ( l  a wicil' t'xIH'J'iPll(,c 
.as a molder a n d  fOllndt'I' in loam, dry and 
gl'('pn sHnd \\,01')(. in t Il(' sp('d a l t i ps or f011nd­
ing. ha� p l'l'pal'pd this book w i t h  th0 ohjpd of 
making- i t  va hw hle not only t o  the fonndf'l'. t h e  
moldpl' . t l u '  hhl H t:  f l l rnH(·('ln:lll. t Il(' C'!WIll i:-: t ,  
t h e  d r a f t sman. t h e  IHlttprn-makpJ' , a n d  I hI' 
('ol l t'g"P �ppda l i�t. but to n I l  who may i n  n n y  
wny 1)(' dpHirotls of o htai n ing" a working l{ll O w i ­

edge of ( ' a :-; 1  i I'on i n  i ts application to fonnd­
ing' OJ '  n l l iP(1 i n / pres t s .  The honk. w h i clJ is 

i n  ils t h i l'd pdi tion. has hpf'n tlHJ I'Oll gh ly re­
"i:-;(">II. mll< ' l 1  llla t('ria 1 hn vinA" bppn :l(lclpd on the 
m a k i ng'. m i x ing. l11{'l t i n g' a n d  tf'sting- of east 
i ron .  lind of which ('nns t i tll tps t wenty lH'W 

('h a l lt ers. in('hHling- l'psP<l 1'elwH, pxpPl'impn ts a n d  
di:;wOYP l'iPR . This work. w h i ch h a H  h a rl  a nota­

hIe' pif('et. lllHll1 foundl',V p l 'a d k<,. advn(' a t f'R 

rn('th(){l� much in advance of the old-si'l l t lol  
pI·ad i<,<'. 

PLANE S l ' Iln: Y I N(; .  Bv Pan I C. Nue;ent. 
A . M  . . C.E. New York : John vViley 
& Sons. London : Chapman & Hall, 
Ltd. 1 902.  8vo. Pp. xvi-5 77.  

I f '  h n � hpPIl t l w  a n th()r'� })uJ'posr tn pl'p�f'nt 
the IH'i n<' i p !ps o f  his suh.iP('t h.Y t hl' clprllH'tiVl"l 
mpl 1H)(1. n lHl to clil'Pct a ttpntinn to sl)('cia l ( 'asps 

fl ll cl to I I I1 < ' s l ions Iikl'iy to flJ 'i�p i n  1 11(' In hHl of 
t ll i '  �1 1 \ (1i'1l t .  T n  fl lTnngPtnf'n t n n d  i n  t rpa tml'n t 
1 1 1 ( '  hoo1.;: (l('pfl l' t �  fl'om t ll(' :1('('l'pt(>(l works on 
RlIl'yp.\'i ng·, A mong' t h£-' mo�t" vn I lIahlp dlflptpr� 
in 1 11(' booI, lnny ll(' 1l1 pn t i on p(1 thORP on th(l T

HIR is tbe most prtwt i cal . n p - t r:-Ilate honk pub-
tt: �1��t
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�\t���e�����s!�� hf;)1;d]_1�t�t;il;(�� \;�t;I l;)�[wUmil pla n i nw t p l' :11H1 m i n t' �ll l'n'r ing-. 
Inventor, aIHI is'ba�crl UpOIl the experience of some of the most sucr�e�sful Inventors of t h p  (lav. TIm COPPEll H A " I lBOOK. 1902 Edition. 

Compiled and published b y  Horace .T. 
Stevens. Houghton, Mich. Pp. 41 6. 
Octavo. 

It gives exactl v  that information anrt Hrlvice about handling patents that shnulrl be PossPRRed hy every In­vnntor who would aehie\Te success hv h i i'<  il1�enl1itv. and 
wi11 �ave the cost of many expell�ivp pXl lPr i mell hl as 
well as much valuable t ime in real izi l lg' from your in-
���lt

i
��d'iSI��gn�hi�d rg :g:1�����I�i�1t;;foll�ll:;)��f��lll�� Th i s  is tlIP onl :v work puhlished that is de-

alone, and its only object iH to give h im l"uc11 praetical voted (lx(' } l l � i V("ly to ('OPIWI', and thp only worl{ 

l�f���f�o�fsnt:rei��e :l�c���lsi�ii��e ��;;:1�I�i�t;;l1�!g�
l
lll� in any langnage ('overing the technology and 

faith in a name it is a 
f a i t h  that must be 
backed up by good 
works. 

Elgin 
Watches 

have the name and works ; and the faith of nearly 
10,000 ,000 users as the world's standard timekeeper. 
Sold by every jeweler in the land. Guaranteed by the world's greatest 

watch works. Illustrated booklet mailed free. 

ELGIN NATIONAL WATCH COMPANY, Elgin, llI. 

i The Deadly Faucet ! 
.From it comes the gerll l -1a(}PIl 

wnt-Pl' earn'iug wi th it aJl the pip-
lIJ('l l t �  or dhemw, hut i f  you lI�e I 

J t1!�1�'1' �1��,K:!�,��y �!i!��� 
pas�ill ;  .. :: through the cylinder8 of I nfll ­
�nrial Earth wh i eh retains every atom of Hulicl matter. T1�a:-y to c l ean. Yields H 
!..' all o11 of pure water in 4 minut eti. 

lH,' U k: E F E I.U 1" 1 1.'1' 1-: 1: ('0., -l ('('dar �t., .:\ (' W  Y Ol·"'. 

ROTARY PUMl'� AND E N G I N ES 
'flJeir Origin a.ne! J)pvelopIlI Pnr..-An import.ant series of 
papers g-iv illg a. hi"tnril'al re�ume of the roi"ary PUIl lP 
and engine from J;18S HlHl il l l l�tratell " .... itlt  elear d r a  w· 
ing:o; :-;howing the ('()Il�truction of various forms of 
}HlmpS aIHI eng-i IH's. ;{8 i ll ustrati on:-;. Contailled in 
� F I ' P I . I·�." \-: :0\1':-; 1 t UH. 1 1 I n. I 1 1 1 .  Priee 10 eelltR eaf' ll . For �aln by :.\1unll & ('0. anll all llcwsdealcrs. 

T H E  M I ET�".�, , ,� EI SS KEROSENE 
I ,,, ",, J I .  I'. and GAS ENGINE 

!�:��;.::,s tta�;: I;�t!�I�;'� E t
'��':;�\',�'l
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�itllple, rl'ii:!hJ... :\ 0 I,l"t"/ri<- hat, 
t" I"\' or tl:uue l ISl't i .  I't'l"l"" , ·t rt-g-Illa .. 
ti, ,!!. B.·lted Ill' tlin'dly I'ollpll"'d to) 
d�'(l:tll0 for e ll'drk h::l l l i ll::, ,.harg--
1I1g- ."I"r;I<:'- io : llll'r il·s. pumpitlg- Ulid 
1111 pow('r 1)l1I·IHII'I('I'I. 

A • .\IU:TZ • 1 2�-1 ;�-; l\lllTI" ST., l\ KW YORK . 
AUOPT E U  Ill' 

I'. ". (<O\· I': II ) OI E:\ T. 
lI iu:lu.'!'It Award f" " diret"! 
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Van Nonnan 

Universal Bench Lathes 
with l i ne of attachment s ror 8erew cuttin,!!.", mi l Ji ng, u:rilHling. ete., are l"plelHlid- .., 
ly adapterl for tine t'xpe r i - .  
melltai work, et e, Sellct for ellt'llog. 
Waltham Watch Tool  Co. ,  

�prillarU(.'ld, 11u""fII. 

T H E 

K h o t a l 
Kerosene Stove 
i s  a g a s  range for c i t y  o r  (Jonntry homp�, :small, 
compact alld powl..'rful i 
burns without �t1lnke. 
soot, or �IIlelJ ; generate� its own gaH from kero­sene ; economi cal i l l  first 
cost and maint enance. Price::; from :¥:l,7\ up­
warct�. t-ielld for cata­logue. 

IS YOUR BACK WORTH 
$1.50 ? 

Our Tri ll lmer I!t"tl' al,JIlg- walkg and 
curlJing and around liower-bedg and 
5hl'ub�, ... vltt·n· t lie lawn-mowI']" won 't (�ut. 

Will you d,) it i l l  the old ba('k .. breaking 
way with l'itf'f'Il'!'iH'ani alld Rl'issors ? No ! 
use the 

"Canton" Lawn Trimmer 
It ('utR qukkly and easily, a n d  if your 
time is worth anything you l'an't alford 
to do witllOl1 i t .  

O n ly Costs $1.50 
It's the beRt yet ; IIllRh it along, work tlIP kvl'l'. and wakh the gra�s fly. 

Rent tn any address 
upun 'receipt oj price. 

�'Hlr. (cA�TO� CO., 
l11UE. Fourth Rt.. 
<"':ANTON, OHIO. 

Howard Two and Four Cycle 
MARINE 

AXD 
AUTO .\l OBllE 

M OTORS 
Write for Cat. 

Grant Ferris Co. 
Troy, N. Y ------------------------

MACHINE MO-
tor.- rl"be inRtructi·  'IlS and IlUlllerOUS i llu�trationf' of de­
tailt-;  COl ltainect. in tllis Hl't i(']p wi l l enable any me(�hanj(' 
of average ahility to huild a l l  ('fficieut motor that will 
o perate a I:'ewi ng mH('hillP. The ens! of materialt!- for 
this madline !'hOllI<l not ex('eed the oollars. t-5ee SnEN­
T I PJ(' A M E H I C A :'; �l' l ' l ' l.E.\I EXT. No. 1 210. Price 10 
cents by mail, t"rom t b i s  otliee and from all newcdealers. 

A TRUSCOTT BOAT 
Simple, Safe, Reliable, Speedy. 

THE HYDROCARBON BURNER COMPANY, Built eitber cabin ed or open in sizes from 16 to 100 feet 192 Fulton Street, New York City. I in length. For cat.a.log giving full information write 

IIIR. EDISOX'S [,ATEST IXYEXTIOl\'S-TIIE 

Moulded Record & the New R,eproducer 
duplicak the 1111111<1.n " ni, e i n  volume an,I clearness. 
Abstll tlk l y fr�l" i r"lIl !-.l r;,t, hillJ.:", perfectly Sllll )(lth 
:1n(1 n'l \ur"l.  TIle MOlllded Recurds are " high 
spo.:ed, " m a d e  of 1I :1r<l wax, freely and <;afelv handlt�d. New U('llroilu('('rs on nil ]·hullograllh s . 'Ask yt,ur 
dealer for {'"xch:'.ng"" l iropnsitiull (0)  (�elll " excepkcll. 
Phonui-!raphs in  Nine Sh'les, $10.00 tu $1(10.00. 
Records, 50c. ; $a per dl�'zen. 

NATIOXAr, PIIO.\()GlUPIl fO:nPAX 1 ,  Orange, X. J. 
New York, 8:1 fhnmbe-rs St. fhica�o, 1-14 Wabash An'. 

TrbscoH JJoat: Mig. Co.� 
�T. JUSEPH, MICH. 

Scientific Am.erican 

1876-1902 
15,000 Valuable Papers 

JUST PUBLISHED. 

LARGE edition of this new cata-

A 10glIe now ready for distribution . 

Thousands of new papers are 

listed in it. bring-ing it up to date. Sixty 

three-column pag-es. Copies will be 

mailed free to any address in the world 

on receipt of request. All Supplements 

listed in catalogue can be supplied for 

ten cents each. 

M U N N  &. C O  . ..  
Publ ishers, 361 Broadway, New York. 

pron�Ves a vast .1mOlmt of valuable inform"tion along st a tist ics of thp ('opper industry. Some 700 
.. Sure Signa.l " AIR PUMP WHISTLE this line that call only be acquired by long. expensive mines of copper, including all mines of im-

�!f:tt�nce in realizing from the monopoly afforded by a portan('e in the world, �l'e 
.
listed an� described. I t-;e��f:d��t�;re!���:�g:m Wg-!::�� fWo ����a:�,dn�af1�8�h� 

[rSend Jor Descriptive Circular. the length of the descriptIOns varymg from a 

I 
bother ; .1I!lply pun the. handfe and produce a clear muslool 

M U N N &. C O  few lines i n  the case o f  proper�les o f  l ittle im- ��r.ep����g;r:m�S:15h��e'wb�.:lo\:t8�,;,,::,u�ranr�;�f.I,%li,f.'l,'r:�: ��!!!!!I�' 
• � portance to a dozen pages III case of the An ornament to any boat . Not expens;;"e Send for Price List. 

P!!bU .. "IA.... �6 1 Rrnadway, New Yorl(. I IR rl{est mines. ROWJi;N MFn.. ('0 • .  Soutb !iI''"''P'. " .. bur, .. N. V. 
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ELECTR ICAL E N G I N E ER I N G  
TAUGHT BY  MAIL .  

Write for Our I<'ree I l l ustrated Book, 
.. CAN I BECOME AN ELEC­

TR.ICAL ENGINEER. ? "  
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I I�I':" A, 2-l0-2-l2 \\ . .  2:�d St.. S (, \\' �-ork. I - Names and Address IIl1lst 'U·(·llll lpa lly :111 letb'rs or 
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SUMMER SESSION 
NIW YORK UNIVIRSITY - 190�. 

D
IVI DEN DS= 

Ri�k a postal. S�tlct us your llanle 
for prospectus of the Rayo 1\li11-
iug and Developing Co. of Cal­
ifornia. EVerv doll a r invested in 
these shares "Jill return you regu­
lar. handsome, dividends. lU I L­

LIOl'S of OTe values reaoy to lllil1e; E lec­
tric Waler-Power Plant in connection. �ot 
the ordinary mining propositioll. Shares 
now selling at ground-floor price. Bank 
U.�ff!rp. nce�. 

ROnOKE INVEST1UENT roo 
52 5 M arquette Ruildi ll!!. Chicago 

Hutchinson. Goldslnith & Company, Exr>;)usive 
Eastern }tinancial Agents, 53 State St., Boston, 11ass. 

. 
SYNCHRONOGRAPH.-A NE W METH-
od of rapidly transmitting intelli,Ctence by the altel'nat­
ing cUl'rl.. tlt. A 1'ul l  de�cl' ipt ion of the interestillg ap· 
paratws of ( 'relInl'e and �quier, l;� il lustl'atio=I�, Scn:x· 
��li'�� i6����ttt;���CI�F�,��, ���t�Xs� .}l�l�f &a

C�. Jl�dl�li newsdealers. Send for new catalog-ue. 
._------

S E N D  U S  N A M ES 

Throat Troubles 

Special Written Information 011 l I Ialt . ' I'R of IH'l'Sollal 
ra,tlH'], t h a l l  g"1'1l1 ' l 'at i n l l'I'I 'st ('al l llOt IH' l'XIH'etl'd 
"· l thl) l It  n'lll l l l H' i' u t ioll,  

Scientific Amel'�can Supplements l'l'fl'lTt'cl to mar ill '  
llad at t.h,' olli ! " ' .  I 'rkl' III  C�\llts t'uch. 

' 

Books , rl'ft'I'I'l'd to IIt'ompt Iy 8u ppli.!d 011 l'l'c( 'ipt of 
[)I'I(,( ',  

Minerals spnt fur C'x'llllin:ltion should he uistill(!tIy 
mUI'kl'd ur lu l.H'ieu, 

( 86 1 2 )  A. B. wri tes : The primary is .\1 0. 
1 H, s i l k-t'u\'el'cd \-y i n' :ul(l is wound ul'olItHl all 
ilx i'i :}:! i n(' 1i (lin llH'tpl' H n d  -I I/� in dH's Ioug-. 
wi nd a lJnll i :{Oll l ll l'l1:-; o f  it, The f;p('otHlal'Y i� 

t O l'llH'd o r  1 1  f l l I ll ( 'PS of .:so, :Hi s i l l{�(·( lYl' I·(·d 

w i l't-�  wl)lHul a ro u nd nil HxiH 1 y.. iudll'S, I l1::W 
a hidll'o ma l·p ('(' I I .  Plt'a se ;.d n' lilt' t h e  nlllll lH'1' 
of \'o l t �, illld llw 1l'llgt h of ;-5}Hl rl{ [ ( 'an o i J t n i l 1  
from i t .  A l so t p l i llll' i f  a :-;Ill H l lpl' B u m l H'l' o f  

t ll l'l l� i l l  t il{' s h o r t  <'i n'n i t  \\'o u hl gin' 1110 1'(' 

E. �l .  F, in t }w l ong nIH-' ; and also nlHHlt h u w  
lll:llly t tl l'll:o; I Hllol1 l<l liSP, The s o f t  i l'on in:-;i<ip 
( lw %_ -in( 'h a x is is % inch fliilHwtt'l' nnd ful'lU('(} 

of l lii' wil'('�, A, The ('oil nwy g i n' n spa rk a 
huH hIt'h long. \Ye a n� n o t  a h h� t.u det�l'lniLH' 
t Ilt.' \'()l t a.�'p, (!X(:('I Jt  a s  n spel l'k of a cPl'lain 

I Pll�t h in<licn t et: i t. TIl{' primHI',Y (;r 811<:h u 

( 'oil  sho u l d  Hot. ha vt' mol'(' t ha n  three la.\·(,I·� 
of w i l'P. You Illn y 11('(--'(1 to PlI t". oll UlO l'P th:1l1 
Olll' c'p l I  t ( J  hri Ilg- 011 t t ilt' IOll�PHt s)lIll'k t 1l P c:ni 1 
ean g i \'f.:', .:\ol'rie·s " j ndul'l lot\ ( 'oils," pl'iCf' * 1  
iJy m a i l .  con tn i lls (lnta f l'om whieh SOli (�all 
hlli l <l coils of a gl'('ut va riet..\' uf si'!:es. 

( 86 1 3 )  J .  P .  J .  ask s :  Please let m e  
l':;:llow w h a t  a n d t nwtel" wou h1 df)  o r  in dicate , i f  
( 'ollllPeh'd i l l  !-:.pri('� w i t li a 11101'nJ' 0 1 '  any load, 

i f  bu i l l . to s t H nd t he E, .\1. F, o f  the d,VnaUlt>, 

A. I f a ,"o i l  Illt'tp l' wel'(' ( 'oil lwe t�d in series 
w i t h  n nto 1 H I' ,  it wou ld :-;irnply (:l1 t down the 
\ 'I 1 I'1'('nt with-II  I ht' motol' ( '0 1 1 1 11 ohtai n  and pJ'e· 

n'ut t h(' mot ol' from 1'1l 1 l 1 1 i n g',  A v o l t meter hu.� 
a. n'!'Y l l ig-h I'p:-;ist a ll(·p. �o t ha t  Vf'l'y l i t t le cUI'-

of the ei n:lI it. 

( 8 614 ) J. H. H. asl{s : 1. Will  you 
J l lea�f' t e l l  1111 1  ti ll' HOlme o f  some book in \vh k h  
is g-iven a ( ' it'lll' a n d  f u l l  dl-'::O;I'I 'iptioJ) o f  t Ill' {'on­
st l'u('t iO ll of a dyn a mo whic'h a \ :-;o tel l� how t h e  
( 'u l' l'en t i :o:  nHHh" � .:\ .  !4WIHlPt�'� "Le�SOIl:-\ in 
I 'l'nct i e a \  E l et..'trit' i t ,V , "  p l'kp *� hy mail,  w i : 1  
pl'ouabl,\' g:in' ;nHI t h e  1110!:1-t infol' m a t ion 1I1ion 

NIAGARA 
FALLS 

One or the natnral wonders of the world. 
A charmi ng' plt",c at. any seHson of the 

year. rcadlc<1 fmm CYCIT ,l il'cetion hy thc 

NEW YORK CENTRAL LINES 

A visit. to thc Falls is an oDject. lesson in 
g'eog'l'u,l'hy ; all exhibition of lawlseapcs 
that. IHl Iminter can eqllal, llnd II glimpse 
of tlte hltc�l. tlOl·cloplIlcnts of the indus­
t rial 1I'000l,1. 

A copy of {1'our .. Track Series No fI, " lj'WO Days 
at Nia�"!"ul'a F<.111s," wilJ be 8ent free. po�tpaid. to 
��.!frn��I�rye(jt!��!.��e�J:

i
lr;a1�tel�. \'1�����t ���;a:n: 

ger Agent, New York iJentl'al & Hudson River Railroad, Uruud Central S�ation. New York, 

OUR CARRIAGES 
EXCEL IN STRENGTH, 

FINISH 
Ease of Hnndllng. Reliability 
anrt RUl1nin:r Quullties, Impos­
sible to tell nil about them bere. 
\Vl'ite U!-l for catalogue. In, 

F I S K  T I R.E S  
BEST MATERIAL 
SPECIAL FABRIC 
FULLY GUARANTEED 

Bicycle-Automobile-Carriage 
FISK RUBBER COMPANY. Chicopee Falls, Mass. 
WHY NOT HAVE YCI1:a ....  

A U T O M O B I L E  
B U I LT T O  O R D E R  

at less CO:-lt, and �bich will exac�]y meet your requirew 
meuts? . .I:hlllt w�th steam, gasolme 01' l-'Iectric motors, for tourmJ;(, raclilg. delivery alJd LP.3VY moving and 
trucking. lfnrther partICulars on application. . 

GUSTAVUS S GRANLUND, Box 3 1 7,  New Haven, Conn .  

O N  A PPROVA L 
anyone without n ('ent rlt'}losit 

10 DAYS J<'REE TRIAL 
purchase is bindjng. 

500 good 2nd-hand wheels $3 to $B. 
Do not buy a bicycle until �'OU have written 

for our free (.'RtalojZ'ues with large photographic 
engravinj:rS an·j full descriptions.. 

MEAD C YCL£ CO. DepL 5 9W, Chicago. quiries cheerfully an­
swered. Desirable 
agents wanted. 
THE CONRAD .�.r;..� •• r;..� •• r;..�.r;..�. 
�8���N��

RRIAGE I � Narrow Gauge Railways � 
H17 Niagara St., � RAllS. SWITCHES, �. 

________ �'------B-U-FF-A-LO--.:-N-Y • TUR!\ITABlES, 
. Gas En�in . . . r. roHN����r�tc. , 

G 
� of' eyery del!lcrlption, � I NITER • A;�,��.ls11�l��(;k�dM • 
• AIITIIl-1{ Jo:OI'I'EJ., • 

���li�
t
:t T��\lB:��ktg�i�:�.�: 

Latest and most impruved mOdel. 
W' S,wL for ('io·cula!". 

Carlisle & Finch Co., 233 E. Cl ifton Av. ,  Cincinnati, O .  I Can Sel l  You r Farm 
or other real estate for caSh, no matter where located 
Send description and Beiling price and learn my wonder." 

���rb s���;f::� �:,'W.ling��elll�'!.T: ... ANDER. 
----

'('H I'; � F. "7 IUn S'I'O I .  (�OIJ�'I'''; 1C 

,. nept. P, 

� \r 66.6� Uroud !!>'tr .... ct, 
A � ... ,\ '\ orL:. � 
.. '\'rlte fur (''l.laln�lIe �o. :�O, 
��.� .. �� .. ��.�. 
SENSITIVE LABOR ATORY BALANCE. By N. Monroe Hopkins. This " built-up" laboratory 
���r��� ;;�i� �voe81� ��t��

o
;.

e l£��nga����:I�a�Ube w�t
�d: 

by any amateur B�n]ed III the u�e of tools. Rlld it will 
work as wen as a $125 balance. 1.'he article Is aCC'um-
gta"i:� �ltg:t;�:� '!l?l�r���i�l�'i�nJ,Bn::'�,;�r.l VS��li��� 
Tn'Ie AMERICAN SUPPU"'>:NT, No. 1 1 84. PIice lO 
cents. For sale by M"c�N &. Co,. 361 Broadway, New 
York lCity. or any bo()kAeller or nf:\wSde_R_

le
_
r
_

. ____ _ 

The Franklin Model Shop. 
Experimental work for inventors; any-

����l!�e����i:;���:l,n��t�i;t�!�o� 
colleges. Exhibition models. ·Introduc­tlon samples of patented articles. 8pe­
cial tools for makintl metal novelties, 

H.e.!.!i�tel'� an ul..'eurate account of work done on print- Invpntions perfected. Dr8WinJls and de-
in� )ll'esse!S, �rain t.all ie/;, weighing, measurinll( and signs wOI'ked out, from inventors' idea.s, 
other aUl oIlla.t.ie machines. Counts up to 1,000 000 and Send for clrcular 9. 
repeat� automatical ly. �imple, accurate, dUrable. Spe- I PAU.8ELL &:; WEED, 
cial cnUllter� to order, � sendl.01' Ci1·c'Ular. i _�====��1�2�!J:.�1�31�W�e:'s�t�3�1.�t�St�r�e�e:t,�N�ew:..:Y�O,,-r�k�._ C. J • .ROOT, Bristo , Conn., U. S. A. 

FREDERICK PEARCE 
t hl' topie· or a llY s in�ll' book. TlwIllPB' ,Il'" 216 WILLIAM STREET 
" 1 I.\"natll,,· I·:I�dl·k �(a('hil)(' r y . "  pl'i .. � *,; b.l· m a i l .  N. Y. CITY I MATCH tirr�,t��YS�l'bc�ri��.rlst.�hfc:d,'5·.I���: 

are comUJon at this �ea"'on of the year .. Most of 
t.hem Ilr'.se from 0.19 presl�llCe of irritating germ� in 
tlJe g-lands of the neck. Bet rid of the microbes 
and you stop the trouble, 

H HYDROZONE tt 
h �  a scient it1<"� germicidl� that. imlllnllht(�ly (](?KtI'n\'s 

!!�pl����('h�� d��nt�l�)t�'�t�
c
t.:rs 1���Vt�i���y<u��tl�

a
l��'� 

to ('over l,OOStage and a free lJottle will he �ent n\u -
�ulflclel1t for a cure, . 

PROF, CHARLES lUARClIAXn, 
�, I�rinee Stre.ct., X('W '-or).; f'ity. 

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

PATENTS 
T RADE MARKS DESIGNS COPY RIG HTS &C. 

An�' n l l e  �elldil J� a �ketch and descrint.ion Tn:\V 
�uickl� :I.sc:eTtain our opinion free w-her he!' an 
l�ventlO.1I IS probably patent:tble, communica· 
tlons strictly contldential. Hnndhook 011 Pat.ents 
Bent t·ree. Oldest agency for �ecurinJ! paLent.8. Patent.s taken through Munn &. Co, receive 
speCiaL notice. withclllt chH.rile, in the Sti¢ntifit Jlm¢ritan. 
A handSOmely i Ilustrat.ed weekl�. Lar,2"est. ciT'". 
culation 01' any gcient.ltlc journal. Terms, $3 a year ; four months, $1. Sold by all newsdealers. MUNN & CO. 361 Broadway, New York 

:!I!'aI>.QIo ,,"'<>" � F lit. "I ... \O.l�D, o. C'_ 

is tlH:-' most thorow.dl hook oil the suhj\'l't . :,L 
Also a book t ha t �i�l'" a full ,]('K" I' ipl ion of tht' I ���;�ti��C�IHl1IA(�'1)�:.£t.f;'l;�.

E
������J� 

telephollP, A. :\l i 1 J e l" s "AIllPI'i<'an 'l'elppholW eQuiPlJed with tJ�e beMt up-to-date machinery and tools 
Pr:I('ti<-e," })l'iee Jt::� hy m a i l ,  iK t he uool.:;: YOll ������ :t:I�;:i�a:)v �;s��?��eW����o���v::::r��e;j�� 

F RE E Catalogue Of Architectural. �cientitlc 
and Tecbnical Book •. 
��7fcf:�8�

u
i\i�����e,r����[�r;\�C�

s;:�� 
WM. T. COMSTOCK, Pub .. 23 Warren St. ,  New York. 

IH'I'(1. " , A t  t ill' n ,  & O. I L H. : - .;(at ioll h eIO(, dept. Furtber information on appl1cabon. 

����� th�l'(, i s  a urI/f)'" tlml 1,lm'I.' spmHpho('(', \\,hnt ix 

i t  fut" ! A ,  \'011  shotlld a�k :-;OIlH' unp of the 
l'u i l l'cn d nwn t o  fiud this o u l .  ... . \rha1" i:-) the 
st('um-<looH' oil a \(wol1lot i \'e fOI' : A ,  To dl'Y the 
st(,Hm. rl. In t hp pil'tll l'C':-; of sump lo('omo t i ves 

t ht' I'P i:.-; a sma l l \vlwel IH'h i tHl 1 11(' dl'i vel's, 

"'hat i:-; i t  c'u llpd. i lud wha l. i:-; I t �  IISP ': ,A, To 
cal'l'y t hf' w(�igIJt· o f  t l ln t · IHU't of t he (�ngin e 
fliI'P(,t1y ovel' it. (i, In I ht' HCO('olllpallyillg fll'aw­
ing-. if (f IJ Wt'l'P a �tppl pol(� i t. wou ld ('vidt'utly 
('ompi ph' tilt-' dn'lI it 1H't"\\'PPIl t lw wi t'f'� f, and 

t lH' g'l'OlUHl. :\fo\\', i f� at t i l f' �l1m�� t i mp, a pel'· 
SOil Wl')'(, to t ou('h thp ] '( )]p H1" (' f1IHl t l 1 l' gToll1ul 
at. d, t ill' t'lIl' l'f'nt wou ld s t i l l  pas� th rotlgh the 

po lp :1£Hl Ilot· th l'ough t h e  IH� I'Kon , I II othel' 

\\'ol'(l�. i f  t.I\�I·(· WPl'(' t\\'o Pfl X!·.;agPR foJ' I"lu-' ClIt'· 

I'('nt. wh,\' would i t  ('hoo::;.(> tlw poll' in 1)I'('f('I'-

4'tH'(' to t h" IH!I'�(H1 ': A. 'YllP t I\('1' a pel'('pptihle 
( '11 1'l'f'nt will leavp tIlt'  ] lo i f' :11)(1 go t hl'()llg-h thp 

p(ll'�on dfllH'lllh; upon tllp voll agp of thl' ('UI'­

I'pnt . The bocly of tlu' ]Wl':-:nll :1(,t� as a �h l lnt 
npon the IlDl().  It wi l i I'p('pi\'p u p01'tion of t h e  
(,lll' l'flnt, Rpp j·ll(-' 4 'ah' u l a tloJ) o[ sl1unl-R i n  

SWOOIlP. l'('feJ'I'�d tu ahoVl'.  

( 86 1 5 )  W. v. S .  write s :  Kindly give 

I11P.  th l'otlgh YOI1I' :'\otl'� nll(l ( � tIPl'i(,H ('olnm n . n 
formu l a  t.o ll l'odll c 'p t hp Y(,I'II(' fin i�h on hl'n�s, 
in t il(' \'jp('tl'f lplnt  in,!.!: ba t h . A. Va rious uwt h­

ods of }) I'odu t'i ng VPl'dp or gl'PPJl l-Ohn dpH ll]Vm 

hr3S:'-; nnd otlWl' m(' t a l �  al'e to UP found in 
"l\Iodpl'n Ele('tro-I 'lating-." l)1'i('e *1 hy ma i l .  

( 86 1 6 )  C. A .  C. asks : What is the 
llleaning of the term (',vclp in flngines. stich as 
two-('y('Ie and fOU I'-I'yelp gaR (lngines 'l A. A 
<,yele is a series which ret·lI m s  u]lon itsel f. A 
two-cy('Ie i:.-; a si nglp impuhH' of the l)iston OJ' 
ignitinn, fOJ' two st l'okes 01' 011(' ,'pvol utiou, 

FOlll'-('yt"1P iR one impillse or ignition t.o four 
strokes of t.be piston OJ' tWI) r'lv()llJ t.lon� 

ITS 

LARGE 8VO. 

ITYPE WHEELS, MODELS LtXPERIMENTAL WORK. arMl.L MoHIIER'( 
._NOVElTIES .. ETC. MEW -:0 aTENCIL WORKS loa NJl.UAU 8'%· N.Y.· 

NEW YORK SHOPPIl'iCl by a re.ponslble and 
experienced Indv, Send tor ('il'culal'. 

MRS. LORD, 41 West Uth �tieet. New York City . 

MODELS & E X P E R IM E N T A L  WOR K .  Inventions developed. Special Machinery. 
E. V. BAlllARD. Fox Bldg . . Franklin Square. New York. 

N O 'VV R E A DY. 

Air 
PRODUCTION. USES AND APPLICATIONS. 

By GARDNER D. HISCOX. M. E. 
AUTHOR OF " MECHANICAL ltIOVEMENTS." 

820 PAGES .  547 ILLUSTRATIONS. 

PRICE. bound in Cloth, $5.00. Half Morocco. $6.50. 

A complete treatise 011 the sllhject of Compressed Air, comprising its physical and operative 
properties fr0111 a vacuttm to its liqttid forll1 . Its thermodynanlics, compression, transmission, expan­
sio11, and its uses for power pnrposes in luining and engineering: work : pneumatic motors, shop tools, 
air hlasts for cleaning and painting. The Sanel Blast. air lifts, Pl1tt1pinf.t of water, ·acids and oils ; 
aeration and purification of water supply: railway propulsion, pnenmatic tube transmission, refrigera ·· 
tiOll, The Air Brake, and tluntt'fOUS appliances in which compressed air is a nlost convenient and 
econotuical vehicle for work�·with air tahles of compression, expansion and physical properties. 

A most comprehensive work on the subject of Compressed Air 
� A special illustrateti circular of this book � 
IlUIII!J"' will be sent to any atitiress ou applicatiou. ....... .. 

M U N N  &. c o  .. � 
Publishers of thp. Scifmtifi6 Am!!fiClan, 361 JJ1"oaclwa\J, New York. 



WINTON TOURING CAR 
Both Wintons entered in the Lonl{ Island tOO-mile (non· 
stoP) F.ndUl'ance Contest made lOOper cent. exblbitions. To each was awarded a Blue Ribbon. 

/' 
- - �. --�--..... ---��"� 

Tourln..: ('ur-Tonneau Uetochllblc. 
Price Complete, IIZ,OOO 

The Wintun 'l'ouring' Car �Class l>-Jess than 2(X){) lbs.) 
gTI���r�'{,i��S�O����[" ��ttoi:I�v,::a��.

nward III the 
The Winton Motor Carriage Co., Cleveland. 0 • U.S.A. 

Branches and agencies tbrou/lbout the cOl1lltry. 

Scientific AlDerican 

'From Vaguerre 
to the 

Premo 
Supreme 

Lvery camera improvement since the day 
of Daguerre; every idea that has increased 

the accuracy and efficiency of picture taking, 
has been crystalized and perfected in the Premo 

Supreme. The highest type of camera modern 
science can produce, and a worthy representative of 

the famous line of Premos. fully described and pictured in the Premo 
book for 1902. An authority on all the requisites of Photography. To 
be had at the dealers. or 

. 

sent free by mail. 

Department W 
ROCHLSTLR 

OPTICAL CO .• 

Rochester. 
New York. 

MAY 3 t ,  -1902. 

��Art5 
-M A D E.  AT K E.Y W £ST}-

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

NEW YANKEE 
DRILL GRINDERS 
are the only machines made for grinlll­

ing- drills that 00 not have the old time gage 
jaws 01' caUpel'inl; dcvlce� with man v adju8t-
\v�iit:Oon pa�lf��li�'s�ll. ��TnV�:·Of���rf,��� 

WIL1UARTII & iUOltMAN CO" 
158 ennnl St •• f;ruud Unpld,... .. Mho"., l'. �. A. 

T H E P I E R C E  
M OT O R E TT E 

Has three great attractions-Simplictty. Pract.icabiUty 
and Price. Its power 1:0\ 
the De Dion motol . ' :';� 
�8r�;lrri'�:" t�:ttK;���; 
}lrenoo make. 'JIbe entire 
frame is made in our own 

ANOTHER FIRST PRIZE $750 
JlYIIRO·CARUO:\,. 

CHARTER ENG I NE  ��c;�a.J . 

n��r I
s 1�����r, 

u::;es. Tran8m i�sion ' by 
g�al'S entirely ('overed, 
IHmce protected from 
dust and breaKage. Mate­
rials and workmaul'lhilJ of 
the·best. A light and effi· 
clent vehicle with a maXI­
mum speed of 2.1) miles an 

AWARDED 

GROUT BROS. 

• • • .'II" I' •• I111I1 .... '.II ••• IU.'111I1 

'I'be latest one by 
tbc I ... ong Isla:l(l F.u­
uUTllllce Test Com­
mittee for lowest 
fue) consumption. 
11111111'.111 '.111'.111111111 

G ROUT BROS. .,. O RANGE. MASS. 

The " Merkel" 

. 
.. The Motor Cycle that made Milwaukee famous." 

WUITE .·Oll. ('AT.ALOc""l. 

THE MERKEL MFG. CO.. Dept. A, Mi lwaukee. Wis. 

1/ it isn't an Eastman, it isn't a Kodak 

A new folding 

KO D AK 
for the pocket-almost for 
the v e s t  p o c k e t, a t  s i x  
dollars. M a k e s  p i ct u re s  
i � x 2 � inches, loads i n  
daylight, has a fine men= 
iscus lens, brilliant fin der, 
automatic shutter-in fact, 
has the " Kodak Quality " all  
the way through. 
N o .  0 Folding PocKet KodaK. for pic. 

lur'1s 1% x 2Yz inches, $6.00 
Transparent Film Cartridge. 12 ex. 

posures, 1% x 2}6, .25 
D o  . •  6 exposures. • .15 

EASTMAN KODAK CO. 
Calir/"l!IU iru nt the 
"'''leY:, or by JII<Iil. Rochester. N. Y. 
$J.ooo.oo in priZeS far Kodak ami Bn.J1(Jnie Pictura. 

20-Mlle Speed. 
20 per eellt� (�rnde"". 
tOO·llile Gu,",ollnt" Tank. 
SOO-.lIl1e "·ute.1" 'I'uuk. 
900 Ib� 6 11. I'. Actunt. 

Wrile for Cal..'lIOb'1.It!. 
FIUEDMAN AUTOlUORILE CO" 

3 E. V .. .. )hlrcn Street. CblCR£O, Ill. 

A 1 1 5  

USED :yNYA:iAbENE I'OR ANY PURPOSE 
Stat iona.les. Portables. Sawing Outfits, 

H:�S.��.�G�'�?I�:sG:"�'hrs�m�:.;. 
Send for 1!lltst·rat-d CatalO{l'lM and T"ti· 
monials I and :;tu,f,e YO'U1' Power N eeas. 

_._ ._. hour. Useful at. all 8ea-
SODS. Great bil1-climttin� 

power. Economical in operation. Wehzht 1i41O puul)ds, 
Without top. .. ully equipped with lamps and cyclometer. 

CHARTER GAS ENGINE CO •• Box 148. STERLING. ILL. 
CEORCE N • . P I ERCE CO. 

S TO 24 HANOV£R ST., BUI'I'ALO. N. V. U. S. A. 

M I L E T R A I N 
The Lehigh Portland Cement Co. have recently purchased 5 6  Griffin Mills ; the 

American Cement Co.,  20 Griffin Mills ; the Associated Portland Cement Manu-
facturers of England, 1 8  Griffin Mill s ;  which, when i nstalled with the GriffiJ.l Mills 
now i n  use, will actually produce 5 0,000 barrels of Portland Cement a day, or 

Over 15,000,000 Barrels Cement a Year 
This Cement, when l oaded into cars, would make a train over l I S miles in 
length, and is about the full  amount of Portland Cement made i n  the United 
States in 1 90 1 .  No other m i l l  approaches such a record, because no other mill 
begins to do the work as cheaply and as satisfactorily. 

Write us for references about its capacity for grinding 
Raw Materials, Coal, or Cement Clinker. 

BRADLEY PU LVERIZE R  CO.,  Boston 
120 L i berty St., N E W YO R K  1233 M o nad nock Bldg., C H ICACO 

This Cu.rria�e is  Equipped With •••••• 

American Tubular Steel Wheels 

AMERICAN TUBULAR WHEEL CO. 

Dept. C. Pittsburg. Pa. 

1IJ.I�J!!.!!����r.{if� 
�����&����&&&&�������&�S� � O I L--S M E L  T E R--M I N E S '" 
6) Dividend-Paving Mining. Oil and \II & S ",eiter Stocks. Listed and \II & Vnlisted. our Specialty. W 

I� DOUGLAS, LACEY & CO. ; 
: . Rankers & Brokers. Fiscal Agents, : 
. Members N. Y. ConaoHdated Stock Exchange. W' 
� 66 BROADWAY & · ' 7' NEW ST . •  NEW YORK. \Ii' � Rookleb givlu'g Ont RlIf'(�ess. 1'1.11 plnn for Teali7.in� the Jar"e W �. fllterclilt and . proOt� of legltlm:tte miulng, oil :ulli Q; 

. • �m�Jter.inveflt.!llents, !'tl.l� • . blanks, �illl:pn.rticulars, etc., 8e�t •. , L free on applh�atfo... , " . .  g; ·�EElfteeeeEElftEElfteeeEE!E!E!E!e· 

The 
Absolutely 

Reliable 
Always, 

R�a'!!�T'!,,!'IJ,!!, 
11 2 7 B R O A D WA Y, NE W YORK 

COOD INCOMES M A DE 
by selling our celebrated goods. 

26� to 30:( C"mmisslon. 
B��t;;61fl(�{:,1' 3 3c. 

· 1·1» traop·mark red bailS. 
Good Coffees, 12c. und 15c. 
Good 'l'eas, HOc. and Me. 

The Great American Tea Co. 
31 & 33  Vesey St., New York. 

P. O. Box 289. 

Orient Motor Cycle. 

. . PRICE $2 50 . 0 0
, 
�--:./ 

Fitted wttb t.he New Ori�nt 3 H.: P .. Motor. 
Speed over 40 Miles per bour . .  

· Tbe · Most Powerftil ·Molor Blcycle in: the World. 
Wdte for .• PlM'tfculars; Agents .Wanted. 

WALTHAM MFG. CO •• . Wa.ltham. Mass; 

T Y P E W R I T E R S 
lb8,,\utelyNew IIIANH,1.TTAN at- much Ie •• than 
nannfacturers prices. Second-hand, all wakes. Send 'or Catalogue. 
f. S. WEBSTER CO.. 333 Cong.eu St.. Boston. Mas .. 

Liquid Air and the 
Liquefaction of Gases. 

,This book eontains Lbe full tbeol'Y of the f'ubject. It 
f:'6: t�!�e e:��IV::t fi;��orlo �L:��re���1�:i��·i�gn�1�i�:8:1� 
illustrated description of nil the E:!xperitnellts thnt have 
excited t!Ie wonder of aut.lienceti all over the country. 
It is a 10g.1Cal ��xp�anation allcl application of the VrillCi­pies of lIquefactIOJl, a h h.tory 01 tho t.iJeol'Y, duwovery H!ld manufact.ure of Jiquid atr. A book t.hat renders 
tlmple one 

.
o� the mos� perplexing chem,ical problems 'tJf ... he cent'::l' y. �tal'tlmJ.! developlllentH Illustrat.ed by !tctual experiments. It is nnt Duly a work of 8('ielltiHc mterest aI.lfi nutl!ority, but is intended for the general reader. being' ·wrItten in a popular style-easHy under­stoon. by everyone. 

By l'rof. T. O'CONOR SLOANE. 365 Pages. With 
many Illustrations. Price $�.:JO. 

M U N N  &. CO. , P u bl ishers, 
36 1 B R OADWAY N E W  YORK. 

Scalos An varieties a t  lowes,-p:ices. ne�t. H.aill'l)uu 
Track and W�ou or Stock Hcalel!' wade. 
'Also 1(0) useful artICles. tllclllolnJ! �atpl'l • 

. Sewing Machines, BicycLep, Touls. etc. :'" uve Money. LIlts lf'ree. CHICAGO St.A l,l'� Co •• CllicaJ.!'" III.  

NfW fNGLAND WAT(HfS 
h a v e  a world-wioE:' reputation 
gaineo llY resu1tf d.� accllrate 
timekeepers. l.yj� make aH 
SiZPM nnu style'" ,"Ve seJl only 
complete wa/.ebes. Catalogs 
sent on r�qu..,S't. 

THE N E W  E N C LAND WATCH CO. 
37,& :19 Maiden Lane 131 Wabash Ave .. 

New York Chic"g"o . 
Ulaus _SPreckels! 8:ulld1ng, San, Eran.citwo. 


