
A WEEKLY .JOUHNAt OF PRACTICAL INFORMATION, AR.T, SCIENCE, MECHANICS, CHEMISTHY, AND MANUFACTUltES. 
Vol, LXXXI.-No. '7'1 E.TABLl�HEn 184�. � 

Copyril!"bt, IS!l9, by Frank H. CllUd. Newport, R. 1. 

NEW YORK, AUGUST 1�, 1899. 

,. COLUMBIA" DISABLED. 

"COLlIIlBlA" CLOSE·HAULED ON THE POBT TACX.-\.See pa.t;tl 1oo.j 

[$3.00 A YEAH. 
WEEKLY. 

© 1899 SCIENTIFIC AMERICAN, INC.



'ritntifit �mmran. 
ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHRD WEEKLY AT 

No. 361 BgOADW A Y, NEW YORK. 

TERMS TO SUBSCRIBERS 

One copy, one year, for the United States. Canada. or Mexico . . .. . ... . $3.00 
One copy, one year. to any foreign country. postage prepaid. £0 168. 5d. 4.00 

THE S(,IENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (Established 1845) . . . ... . . . . .... . . . . ..... ... . $3.00 a year. 
SCIentific American Supplement (Established 18'iti) . . . . .... . . . . . 5.00 .. 
Scientitlc American Building' }Jdition (Established 1885) . . . . • . . .  2.50 .. 
ScientifiC' Americ.t'll l!;xport Edition (Established 1873) . . . . . . • . . .  3.00 

rl'he combmed subscription rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order. or by bank draft or check. 

MUNN & co .. 361 Broadway. corner Franklin Street. New York. 

NEW YORK, SA'fURDAY, AUGUST 12, 1899. 

THE FACTOR OF SAFETY IN YACHT CONSTRUCTION. 

If we except the bicycle, there is probably no pro
duct of the mechanic in which the factor of safety is re
duced so near to the vanishing point as in that highly 
developed machine known as the racing yacht. It has 
been estilllated that the factor of safety in a light road 
bicycle when it is being ridden by a heavy rider over 
rough roads is not over 1�. That is to say, when the 
machine experiences its heaviest jolts the metal is being 
strained to within 25 pet· cent of its ultimate strength. 
The frequeney of broken forks and buckied frames is 
the price we pay for lightness in a machine which, 
while strong enough to withstand the ordinary stress 
of travel, has but little provision for accidents in the 
way of rocks, cnrbstones, oi· collisions. 'fhe public is 
willing to sacrifice a surplus of strength in favor of 
jight weight, and in the case of careful and judicious 
riders the sacrifice is abundantly justified. 

In competitive yacht construction the saving of 
weight is not a matter of choice but of necessity, partic
ularly in these lattet· days of the art, when the princi
ples of design at'e so well known that in lllodel and sail 
plan th ere will be cotuparatively little to choose be
tween two rival yachts when they meet on the trial 
course. As far as the desi�ner and builder are con
cerned, the contest has come to be one of weight·sav
ing in construction; and the engineer can now claim 
yacht construction as one of the Hlany arts which, like 
that of practical architecture, have called in his ser
vices and availed themselves of his knowledge of strains 
and the strength of materials. Thornycroft in Eng
land and Herreshoff in Ami>rica had both achieved 
reputations in the construction of fast torpedo craft 
when the inevitable drift of ideas and events ill yacht 
construction drove Lipton to the one and Iselin to the 
other in their endeavor to secure the ideal racing craft. 

How closely Herreshoff and Thornycroft have crept 
to the danger line in the yachts" Defender, " .. Colulll
bia," and" Shamrock" is suggested by the mishaps 
which have overtaken these boats in the course of their 
respective preliminary trials. In one race ";Defender" 
carried away her gaff, in another the enormous strains 
on the shrouds caused them to cut into the masthead. 
and in a third race the steering gear collapsed. 
"Shamrock" at het· launch is merely touched by the 
stem of a friendly tug which leaves a deep imprint in 
the frail metal of her hull. Later she goes out for 
a trial sail, and the breeze has scarcely filled her sails 
before the halliards pat't and the mainsail comes down 
on thll run. On her first race she carries away her 
club topsail yard, and immediately after h er start for 
America, something goes wrong with her bowsprit and 
she must needs put back for repait·s. 

And now it is "Columbia's" turn, and just what has 
happened to her is best understood by a glance at the 
two illustrations on our front page, one of which shows 
this lovely craft-by far t.he most beautiful that Herre
shoff has ever turned out-under her full press of can
vas, while the other proves on wh at a ,. slender thread" 
-in this case a slender stick-the integrity of that 
towering weight of spars and sailcloth depends. It 
was the case of thll strength of the chain being equal 
to the strength of the weakest link-the link in this 
case proving to be the ., pOl·t spreader." a slight pine 
stick which extends some 15 feet laterally at a POlIJt 
near the heel of the topmast and �Ilrves to "spread" 
the topmast and masthead shrouds all 1 enable them 
to exert a more lateral and less vertical pull on these 
spars. When the spreader split, these shrouds slack
ened, and the enormous lateral pressure upon that 
towering pile of canvas, nearly 140 feet in height, fell 
upon the steel mainmast. 'While the mast was strong 
enough to stand the compressive strains thrown upon 
it by the pull of the shrouds, forestays, and back stays, 
it wat! quite unequal to the cross-bending 'lltrain when 
the shrouds were slacked up. and it promptly bent 
over and shut up, "aftet' the fashion of a boy's tin putty 
blower," as some one expressed it, the wooden topmast 
snapping in two. and the whole mass of sails, rigging, 
wast and spars falling over to leeward in the pic-

turesque confusion shown in our photograph of the 
wreck. No blame is to be attached to the f'teel mast, 
as a solid wooden spar would have proved equally 
helpless under like conditions. 

There is a lesson in this circumstancf;l which such a 
shrewd observer as Herreshoff will not fail to learn. 
While ill t.he larger elements of a yacht, such as the 
hull and spars, weight may be judiciously saved to 
within a certain safe limit, there are smaller but very 
vital elements. such as the spreadf;lrs, the steering gear 
and certain details of the rigging, in which extreme 
economy of material may prove to be the very wor�t 
form of extravagance. 

• • • • 
OUR FOREIGN TRADE FOR THE LAST FISCAL 

YEAR. 

The trade of the last fiscal year is most astonishing 
and is a retllarkable indication of the prosperity of the 
country. Our total imports for the year amount to 
$697, 11 li, 854. Of this sum, $211,869,918'was for articles 
of food and live anitllals: $221,998,377 was for articills 
in a crude condition which entered into the various 
processes of domestic industry; while only $108,621,406 
was for articles tlIanufactured ready for consumption; 
and what the 'fl'easury Bureau of Statistics tertlls 

"articles of voluntary nse, luxuries, etc.," amounted to 
only $93,914,635. Duty was collected on 43 per cent of 
everyt.hillg imported and amounted to $206,507,812. 

Our total exports amount in value to nearly twice 
our impOl·ts, the sum reaching the enormous total of 
$1,204,123,134. Of this S\lm, $784,999,009 was for pro
ducts of agriculture, so that in this class alone our ex
ports amount to a lal'ger sum that all our total imports. 
Our exports of products of manufactures amounted to 
$338.667,794 Out' products of mines exported amount
ed to $28.832,547. Our products of the forests exported 
amounted to $42,31 6,779. The fiscal year shows indeed 
a magnificent trade balance in our favor. 

Manufacturlls are now becoming more than a third 
of our total domestic exports and the quantity and value 
are oonstantly increasing. Of this remarkable growth, 
the manufacture!! of iron and steel are the most strik
ing. Out of a total increase in our exports of manu
factures during the year which amount to about $48, -
000.000 in round numbers, $33.000,000 is in manufactures 
of iron and steel. The total exports of iron and steel 
manufactures for the fiscal year 1899 were $93,715,000, 
or more than three times as much as those of 1894. On 
the other hand, the imports of manufactures of iron 
and steel continue to fall, having been during the 
year $12.098,239 against $25,338,103 in 1896 and $53,544,-
372 in 1891: thus, while our exports in this line have 
beeu constantly growing, the imp::>rts have fallen, so 
that they are now less than one-half what they were 
in 1896 and about one-fifth what they were in 1891. 

. .  ' .  
A NATIONAL PARK IN THE EAST. 

The creation of a great national forestry and game 
reserve in northern Minnesota, embracing 7,000.000 
acres around the head waters of the Mississippi River, 
with many lakes of rare beauty, well stocked with 
fish, will be advocated before Congress next winter by 
prominent citizens of Chicago and Minnesota. The 
promoters of the plan are not likely to experience 
much difficulty in interesting Congress. The game 
and the virgin forests of the United States are disap
pearing so rapidly that. it is exceedingly important 
that measures be taken. before it is too late, to :save 
some of the great wooded at'eas of the continent. 

It is one of the marked features of the legislative 
and popular indifference to their best interests com
mon to those regions that such entflrpl'ises as this 
never originate in our Southern States. Yet there, it 
would seem, we have the most promising, most adapt
able, and most accessible regions for such purposes to 
be found a.nywhere within our national limits. Nearly 
all of the forestry reserves that have been established 
up to the present time are in the far Northwest; the 
chief of them, the Yellowstone National Park, is in
accessible to the great majority of the people. Nothing 
of national scope is to be found east of the Mississippi 
River. 

Wit.hin about a day's travel of New York, Philadel
phia. Baltimore, Washington, and most of the Atlantic 
seaboard, and quite as accessible to Pittsburg, Cincin
nati, Louisville, Indianapolis, and St. Louis, there are 
vast stretches of virgin forests-along the line of the 
Great Smoky Mountains, on the border between Ten
nessee and North Carolina-that are thoroughly suited 
to the purposes of a great gamfl and forest preserve. 
Going up from the lowlands at Walhalla, S. C., to the 
high plateau surrounding Highlands, N. C., a stage 
trip of about thirty miles, the late Prof. Gray, the emi
nent botanist of Harvard, tells us that he encountered 
a greater number of species of indigenous trees than 
could be observed in a trip from Turkey to England, 
through Europe, or from the Atlantic coast to the 
Rocky MOllntain plateau. The region surrounding 
that described by Prof. Gray, especially to the west, 
with the head waters of the Tennessee, the French 
Broad, and the Savannah Rivers, all within a few 
miles of each other, with fertile valleys and mountain 
elevations of 5,000 feet or more, and a density of ver-

AUGUST 12, 19<)9-
dure unapproached elsf'lwhere, is an ideal spot for a 
preserve, where every sort of North American animal 
or fish would thrive and where almost evel,:\, tree or 
plant found within our borders from the Atlantic to 
the Pacific would grow uncared for. The land in this 
region is still purchasable" for a song," certainly at as 
little as or even less than that obtaining in the N orth
west. The climate, while sufficiently severe in the win
ter to suit the more northern species of animal life, is 
never sufficiently so to kill great quantities of game, 
either by freezing or through lack of wintet· food, as 
is not unCOUlmon in the Northwest woods. 

Added to the climatic and the varied physical char
acteristics of this regiun, which especially fit it for the 
purposes in view, there is no like regton obtainable 
w here the varied and pictu I'esq ue scenery 80 ad m irab I�' 
adds to the desirability of the location. While these 
head watet·s are singularly devoid of lakes, there are 
ample streams running through deep valleys and gorges 
which render the production of artificial lakes and 
reservoirs a matter of detail and of slight expenditure. 
Cascades and even waterfalls of very considerable 
dimensions abound on every hand, vast stretches of 
virgin forests, with an evergreen undergrowth of laurel. 
kalmia, rhododendron, etc., afford atllple shelter and 
browsing for the winter, while the steep Illountain 
sides, largely covered with bowlders and rocky ledges. 
from every cranny of which dense vegetation springs 
forth, furnish safe homes for all varieties of our slllaller 
mammals. 

A park that would take in the region along the Smoky 
Mountains around Clingman's Dottle, or the southem 
slopes around where North and South Carolina and 
Georgia meet, in the middle of the head waters of the 
Savannah River, or where Tennessee, North Carolina 
and Georgia meet, would not be misplaced. The titll
ber and mineral wealth of the regions mentioned are 
such NiJat it can only be a question of a few decades 
when 1Johese mountain slopes will be denuded and when 
the people of the vast valleys that depend on these 
watersheds for their water supply will suffer from the 
blindness of a generation that could not foresee the. 
otherwise inevitable and combine its prevention with 
the benefits of an enduring national park in the popu· 
lous East, 

...... 
POSTAGE AND THE EXPORT TRADE. 

A correspondent of ours from Sydney, N. S. W., has 
made a complaint regarding insufficient postage on 
matter sent to him from the United States, and we 
have also recei ved complaints from so many other 
sources that at last it has become necesi'ary to sound a 
note of warning which American manufacturers and 
exporters should heed. Our cOrl'espondent sta.tes that 
American linns are extremely careless in the matter of 
postage paid by them. He and his partner are native 
Americans, and understand American methods of 
doing business, and the bulk of their business is in 
Amel'ican goods. They keep a mail book and enter 
every letter posted, and when an answer is received a 
check mark is entered after it and an account is kept 
whether a reply is received or not, or whether the 
letter is returned to the Dead Letter Office. He found 
on going back over this book that 20 per cent of the 
letters were never answered, and that in the matter of 
underpaid postage from the United States it has cost 
them on an average of $3 for each ltJail during the 
years the book has been kept. Often this amounts to 
from twenty-five cents to a dollar on circulars of abso· 
lutely no use to the firm of manufacturel's' agents, im
porters, and commission merchants. They find that 
in twenty years only two failed' to reply from English 
and Continental firms and in only three cases was their 
postage short. He strongly condemns American ne
glect and meth ods of business in this respect. Our ex
port trade is now at the h1ghest level which it has ever 
reached, and if we are to maintain our present satisfac
tory position it will be necessary for our manufacturers 
and importers to pay the strictest attention to all the 
luinutire connected. with the business. Our consuls 
abroad are constantly sending cOlllplaints regarding 
the lax business methods in conespondenee and in the 
matter of postage. There is no difficulty in prepaying 
all matter sent abroad, so that an OIlerous burden is 
not placed on the recipient. Often small matters of 
this kind defeat the very end which the sender has in 
view. ... ,., 

THE PRODUCTION OF SLATE. 

Various materials have been proposed to take the 
place of slate. but the ease with which this substance 
can be eleft assures for it a permanent use and it is in· 
teresting to note the actual importance of its produc
tion. 

France holds an important place in this respect, 
and ranks second among the slate-producing countries. 
In Marne-et Loire the slate quarries produce anIlually 
about $4.000.000 worth. Her principal competitor up 
to the present has been the Uuited King-dom. where. in 
Wales, Cumberland, Westmoreland, Ireland. aud the 
Isle of Man, are situated quarries whose production 
last year amounted to nearly $8,800.000. But it wfl! 
800n be necessary to place the United States well up in 
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the list of competitors, for this special industry has 
assumed considerable proportions here, and slate to 
the value of $3, 600.000 is produced annually. Small 
quantities are also quarried in Canada, Belgium, Ger
many, and India. The estimated prod uction of the en
tire world is valued at $16,600,000. 

...... 
SOME SODA WATER FOUNTAIN STATISTICS. 

T h e  chemist who discovers a process of llIaking a 
new drink and is successful in putting it on the market 
soon finds himself on the high road to financial suc
cess: but of the scores who are laboring in season and 
out of season to concoct some new mixture that will 
appeal to the taste of thousands of thirsty mortals not 
one per cent reaches the goal for which he is striving. 
Notwithstanding the popular craze for something new 
in cooling drinks in SUlllmer, and hot and bracing in 
winter, the number of successful drinks each season 
is very small indeed. Occasionally the large depart
ment stores will take up a new drink and advertise it 
extensively, and there will be a temporary rush for it 
which will make the profits large both for the dispenser 
a.nd the inventor. But there is nothing in which the 
public refuses to be fooled for any length of time more 
than in the drinKS which are consumed sUlllmer and 
winter. If a really new article of virtue is introduced 
the public stands by ii, and there is a steady and con
stant demand for it; but most of the new mixtures are 
merely variations upon the old drinks intended to de
ceive the consumers. 

The summer trade in soft drinks is peculiarly handi
capped in this respect. It is already so loaded down 
with different sirups and drinks that dealers will not 
take hold 'of a new thing unless it can be demonstrated 
to possess unusual virtues. or the inventor of it is will
ing to put a lot of money in advertising it. The largest 
fountains, where the trade in soda water on a hot day 
amounts to a thousand or more glasses. have to carry 
in stock from fifty to one hundred different flavors. 
The majority of the customers will only call for a few 
different flavors, but the dispenser of drinks must be 
pl'epared to satisfy the crank who is bound to call for 
some odd flavor if it happens to be out. It is to pre
vent the expansion of this already too formidable list 
of sirups that the trade is opposed to the indiscriminate 
introduction of anything new. 

On the other hand new drinks are put on the market 
every season, but these are often the result of a little 
independent work on the part of the owner of the 
fountain. It is an easy matter for him to concoct a 
new drink. His knowledge of sirups, waters and 
chemicals enables him to mix different ingredients to
gether which will produce a flavor peculiar to itself. 
It lllay have no other virtue .. But if it is properly 
nallled and skillfully advertised, it may have a" run" 
or a season that will pay big profits. The soda water 
man does not expect a permanent trade in it; he is 
sat.isfied if it will take for a few weeks or months. 
Usually the drink is one that does not cost much to 
make. Enterprising druggists and department stores 
in the shopping districts get out these special drinks, 
which can be obtained nowhere else, and publish them 
in a little pamphlet to distribute among customers or 
on t h e  street. It is remarkable what this little adver· 
tising will do on some hot days. The wording of the 
advertisement must, of course, be unique and attrac
ti \Oe, and the name given to the drinks appropriate to 
the season and location. One druggist confessed that 
he caused a run on a simple and harmless drink in 
this way that averaged a sale of 5(10 glasses a day 
through July, and some of the big department stores 
Illust even exceed this. 

. 

The shopping district is the best all· round soda water 
district in the city. Down town in the business dis
trict the soda water season is short; comparatively few 
men will call for this typical American drink except 
in very hot weather. Then the stores do a rushing 
trade, especially in the phosphates. A phosphate soda 
is considered about as harmless a cold drink on a hot 
day as any concoction yet devised, and it quenches the 
thirst as well. Consequently, staid and sober business 
men will indulge in one or more glasses of this drink in 
preference to clear ice water. On the hot days, some 
of the large down town drug stores sell a thousand or 
two drinks, chiefly of plain soda and phosphates. Ice
cream soda is not a man's favorite drink, but up town 
in the shopping district it outclasses almost all other 
drinks. It has a long season, beginning early in the 
spring and lasting until cold weather comes. The de
partment stores make a specialty of the ice cream soda 
because it is in such general demand; but on the whole 
it is lIOt as profitable as the plainer drinks. The 
reason for this is not that the cream costs so much 
more, but because of the amount of time required to 
consume it. Time is everything to the soda water 
man on a hot day. Wit.h new customers crowding and 
jostling each other to rea('h the counter, it is money 
in his pocket to get rid of consumers as quickly as pos
sible. It takes a woman consinerable time to eat and 
drink her glass of ice cream sona. Usualiy she ex
pect.s to make this an excuse to rest and gossip, and she 
may oc('upy her seat Itt the table or counter for ten 
or fifteen min utes. In that length of time a dozen 
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or more sodas could have been dispensed to new cus
tomers who would like to take their places. So as a 
matter of business the ice cream soda is not a favorite 
with the soda water man in the hot weather. Some 
absolutely refuse to serve it, except on ordinary days 
when there are no crowds. It is convenient to be out 
of ice cream when the mercury is climbing up among 
the nineties. 

The largest recorded day's business in soda was 
made on one of the hot days in June, when one down 
town drug store, which keeps open all night, sold over 
its counter 8,000 glasses of soda and soft drinks. There 
were many other stores which sold from 3,000 to 5,000 
glasses. Such records are not made often, but there 
are always from a dOilen to twenty days in each sum
mer when the average thus runs high. During the 
rest of the season the demand is what is called moder
ate, but in reality the profits are enormous. 

In former days the few manufacturers of soda water 
controlled nearly the whole trade in sirups and all 
carbonated waters. To make more of a monopoly of 
it, and to hold on to customers, the manufacturers 
supplied their customers with elaborate fountains and 
signs. The only stipulation was that the customer 
bought his soda from the manufacturer. The out.fits 
did not go OLlt of the possession of the manufacturers, 
and could be taken to another customer if the soda 
water man failed to live up to his agreement. The 
cost of these plants, with their handsome marble 
fronts and plate glass sides, ran all the way from $500 
to $10, 000 and $15.000. To·day most of the department 
stores and druggists order their own fountains and owe 
allegiance to no company. More than that, they do 
not even patronize the companies to the extent of pur
chasing sirups or carbonated water from them. They 
have their own carbonating plan t and make their own 
sirups. A complete carbonating plant can be put in 
for a few hundred dollars, and after once installed the 
cost of making the soda water is very small. The 
firms who supply the carbonated waters in portable 
tanks charge from eight to ten cents a galion, but the 
druggist can make his own beverage at less than three 
cents per gallon. Where large quantities are used, 
the difference in the original cost is so great that the 
saving will almost pay for the equipping of a car
bonating plant in one summer. 

With the carbonated water thus reduced to three 
cents a galion, the profit on a glass of soda water is 
great. The sirups and cream represent a greater cost 
than the water itself; but where the flavoring extracts 
are made right in the store a glass of plain soda with 
any of the ordinary sirups does not cost the dealer 
more than a cent and a half. A good glass of ice cream 
soda cannot be made for less than three to five cents. 
The latter is usually the average cost in high class 
stores where the best of cream is used. The price of 
ten cents a glass, considering the slowness with which 
consumers drink it, does not make the profit so large 
as an ordinary plain soda. 

The soda water fountain is an American product, but 
there is reason to suppose that other countries are 
gradually contracting our national taste for this sum
mer beverage. One large firm makes a business of 
manufacturing a certain type of soda water fountain 
and carbonating plant for export. The South Ameri
can countries in particular show a growing penchant 
for soda water. A good many of the old-fashioned, 
discarded soda water fountains find their way to South 
America and even to South Africa. The demands of 
the trade are such that every druggist in the city as
pires to have constrncted for his store a fountain of su

.perior size and taste, and this causes many old foun
tains to be thrown upon the market. Formerly these 
were sold to the small country dealers, but now a con
siderable number of them are bought up by the second 
hand dealers for the export trade. G. E. W. 

.... 4., .. 
IMPROVEMENT':; IN OUR TOBACCO. 

The Department of Agriculture has now a number 
of experts at work on the question of improving 
our tobacco and making it as desirable for COIl
sumption as that imported. We do not know of 
any subject to which the department could devote its 
attention which would bring back such a large finan
cial return as the improvement in our domestic to
bacco, which will dispense with the importation of 
such vast quantities of wrappers and filling tobacco. 
The Sumatra leaf, while not relished by all smokers, is 
a most econolllical wrapper-leaf. It is good in color, 
and a pound will cover lllany more cigars than the do
mestic product. The Havana wrapper is a great 
favorite, owing to its color and incomparable flavor. 
To compete with these imported wrappers th e  Ameri
can producer must furnish a leaf which will resemble 
the others in appearance and which will be fnlly equal 

in flavor. It is not so difficult for them to accomplish 
the former as the latter. and whatever is deficient in 
soil and climate must be supplied artificially, and the 
government. experts are working on this line, and 
by change of soil, fertilization, hybridization and breed
ing it is pos�ible that the effect can be produced. Of 
course, it will take many years to grow a nearly per
fect leaf by artificial means. 

99 
SCIENCE NOTES. 

Lord Kelvin is t.o resign the chair of Nat-ural Philoso· 
phy in Glasgow University, which he has h eld for so 
many yeal's with such honor to the University. 

The Chilean �overnment is fitting up a state vessel 
for the exhibition of national products and manufac· 
tures for the purpose of makin!!' them known abroad. 
The principal ports on the Pacific will be called at 
first. 

Mr. Benjamin Hoppin has forwarded his pleasure 
yacht" Senta" to Greenland as a gift to the Peary re
lief expedition. Mr. Hoppin gives this yacht without 
any restrictions as to its use, except that he desires to 
have it used in scientific research. 

It is expected that the wheat harvest in Europe will 
be about as good as that of last year. The Statist 
estimates that importing countries will require 210,-
000, 000 bushels from America, out of 250,000, 000 bushels 
which the United States is expected to have for export 
in reserve. 

A curious story comes from Turkey. A German 
firm sent some textile goods wrapped in old news
papers. The CUEtOIll House officers noticed this fact 
and informed the censor, who promptly decreed that 
the articles had to be unpacked and repacked without 
the newspapers, and this was done. 

lnterna' :onal expositions are not always a financial 
success, but the one at Turin seems to have been an 
exception. The shareholders were all paid in full and 
there wa� 140,000 left over. Naturally the city was a 
great gainer by the exposition, as it is estimated that 
more t.han 1,000,000 strangers visited it. 

The late Robert Bonner was a famous compositor. 
One dltY, for a wager, he set and corrected 25.500 ems 
of solid minion in twenty hours and twenty eight 
minutes. The greatest record which he ever made 
was setting and correcting 33, 000 ellls in twenty-four 
hours, an average of about 1,376 ellls per hour. 

The third International Astronomical Conference 
will be held at the Yerkes Observatory, Williams Bay, 
Wis., September 6, 7 and 8. Prominent astronomers 
from this country and Europe will be present. A per
manent organization will be effected at the ('oIlling 
meeting, and arrangements to hold the annual meet
ings at the larger observatories will be made. 

Surgeon Beck, of the Thirteenth Minnesota, states 
that the small caliber Mauser bullets rarely fracture a 
Ii III b and that he knows of fully a hundred IIlen shot 
through the chest cavity in every portion except the 
heart who recovered. Abdominal wounds are, how· 
ever, nearly always fatal. Interesting details on "Bul
let Wounds in Modern Warfare " will be found in the 
current number of the SUPPLEMENT. 

Preparations are now being made for the Passion 
Play, which will be held at Oberammergau in 1900. 
The last Passion Play was given in 1890, and was a 
success financially and artistically. Singers have been 
selected and SOllle of the actors who are to take im
portant parts. Anton Lang will probably take the 
part of Christ. The committee has decided to erect 
new buildings, and the auditoriuIIl is to be covered 
with an iron roof. This was very essential, as lIlany 
of those who visited the play nine years ago found 

. their pleasure in it greatly marred by the fierce rays of 
the sun beat.jng down upon them. 

The Seventh International Geographers' Congress 
will meet in Berlin, September 28, and will hold sessions 
until October 4. These will be held in the new build
ing of the House of Deputies. General meetings will 
be held in the mornings, special meetings in the after
noons, and the evenings will be devoted to social gath
erings. Only twenty minutes will be allowed for the 
reading of any paper, though exceptions can be made 
to this in cases of subjects of universal interest. Ger
man, English, French, and Italian will be the only 
languages permitted. The " Protektor" of the Con
gress is Prince Albrecht of Prussia, and among the 
vice-presidents are the King of Belgiulll, the Prince of 
Wales, Crown Prince of Denmark, etc. Among the 
honorary vice-presidents is General Greely. 

The Chief of Police of Jprsey City hFts hit upon a 
novel plan for entertaining the poor of the city and 
giving them enjoyment during the hot. SlllllllJer months. 
rIe proposes to give a series of open air dances for the 
public in different parts of the city. The plan does 
not entail the expense of hiring hot, stuffy halls, but 
he intends to utilize the asphalt pavement for dancing 
purposes. He proposes to take a block of asphalt 
pavement and have it perfectly cleaned, then traffic 
will be suspended on it until the dance is over. The 
block will be roped in to keep out traffic and the rough 
element that might interfere with the dancers. Music 
will be furnished by a band which is hired to give free 
conilerts. In nearly all large ('ities the municipalities 
are doing a great deal for the pleasure of the poor, and 
schemes like the present eannot be too warmly com
mended. The recreation piers which hltve been opened 
in New York city have been a great hoon to the poor 
and have undoubtedly saved the lives of many chil
<iren. 
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A NEW MINER'S' DRILL. 

[n th e accom panying i l l ustrations we present a d rill 
for miners, w hich is COlJstructed to permit the passage 
of hot water or steam to the point of the drill ,  so t h at 
frozen gro u n d  may be read i l y  thawed. 

Referrin g  to the sectional view, it  will be seen that 
the dri l l ·  point is hollow and is provided with a stealll
pipe supplied from a boi ler. T h e  admission of stealu 
is controlled hy a valve, the stem of w h ich runs d o w n  
t o  t h e  poi nt  and u p  t h rough t h e  handle-bar, where it  
js  provid erl with a cross-pi n  engaging slots i n  a spring-

'1IIINER'S DRILLINQ AND THAWING DEVICE. 

pressed sleeve, which can be either tumed or m oved 
longitudinally, owing" to the key-hole form of the 
slots. In admitti n g  steam to the driii-poi n t, the 
sleeve is  forced down against its  spring so as to unseat 
the valve and pel'mit t he steam to thaw the frozen 
ground and to wash out the precious metals. 

Should the hollow dril l·po i n t  be clogged, the ob
struction Illny be read i l y  removed by pushing do w n  
the lower extension of t h e  val ve·stelll . T h e  down
ward move m ent of t he sleeve is lim ited by a stop-pin 
projecting from the handle-bar and adapted to be en
gaged by a slot. When the stop-pin is i n  register with 
its slot, the sleeve can be Illo ved down to t h e  maxim ulll 
distance, so t h at i n  addi tion to the unseating of the 
val ve, the lower extension of the stem is pushed 
through the hollow spout. But w h en it is desired 
m erely to unseat the valve w ithout cleaning the point, 
the sleeve is turned so as to move the stop· pin out of 
register with its slot and to cause it  to limit the down
ward movement of the sleeve. 

The valve is  under the complete control of the oper
ator, for w h en he grasps t h e  sleeve to force the dril l  
into the gl'Ound the valve wil l  open, but will itnme
diatel y  close when he relieves the pressure. 

The inventor of this drill is Mr. Rufus E. Farri ngton, 
of Phomix,  Arizona Territory. 

• • I • 
THE CRANKSHAFTS OF THE LINER ,. DEUTSCHLAND." 

T h e  accompanying ph otograph represents a piece 
of finished steel work which is entitled to take its place 
alllong the t h i ngs which are digni fied with the title' 
of .. Largest in the World." It represents one of the 
crankshafts of what wil l  be the most powerful twin
scre w marine en gines ever built .  This shaft an d its 
mate h ave ecently been com pleted by the celebrated 
Krupp Company for the steamer " Deutsch land," 
which is now building for the H amburg American l ine. 
Each of t.he engi nes of this shIp is designed to de
velop 17,500 horse power. and the two togeth er are 

J titutifit !utttitau. 
alJd de velop ord i n arily about 13, 000 horse power on a 
�illg-Ie sh aft. The great size of this  piece of work is 
uest appreciated by compari ng it with the man who is 
shown stan ding beside one of the cran ks. The dia
lII etel' of the shaft is 25 2 inches; the stroke of all  four 
cranks is  72'84 inches, and the total length of the shaft 
over all is 59 feet 3% i nches, w hile its total weight is 
223,300 pou nds. The nickel steel of whic h  it is made 
h as shown an ultimate breaking strength of 132 pounds 
to the square inch, with an elongation of 20 per cent 
in a length of 8 inches. I n,our issue of J Uly 1 we gave 
some illustrations sho willg the construct.ion of the keel 
and cel l u lar double bottom of this ship. The chief 
d imensions of the " Deut.sch land" are as follows : length 
over all, 6867il feet ; length on the water l ine, 662 feet ; 
beam, 67 feet 4 inches ; and depth, 44 feet. The s h i p  
wil l  h a v e  sleeping accom lllodations for 1 ,320 people, a n d  
w h i l e  not s o  l o n g  a s  the " Ocean ic," w hose total length 
is 704 feet, she will have about 3 knots greater speed 
and, of course, a considerably l arger total of horse 
power. We are ind ebted to Mr. Emil S.  Boas for Ollr 
i l lustration and particulars. 

... 4. � • 
THE" POLYPHONE"-ATTACHMENT FOR PHONOGRAPHS. 

O n e  of the sim plest and at t h e  sallie titlle one of the 
1lI0st ingen ious attachments for talking-machines 
w hich has yet appeal'ed is fou n d  in the " poly
phone, "  a phonograph sold by the Talking
Mach ine COlll pany, of 107 Madison Street. Chi-
cago, Il l .  

It  has long- been a well known acoustic pri nci-
ple that when a sound has been reflected or re
peatE'd within an exceedingly s hort interval o f  
time, t h e  origi nal and the repetition sound i n  
unison. T he m a kers of stri n ged m usical i nstru
ments apply this principle by using sou n d i n g  
boards. u pon the resonance of w hich the qual ity 
of the tone depends. In the "polyphone" a 
similar principle is employed. 

AUGUST 12, 1899-
The Value of Srnall Inventions. 

The inventor of the roller skate made £200, 000. The 
gi mlet-pointed scre w has been responsi ble for more 
wealth than most sil ver mines. One h undred tholl 
sand pounds i n  first-class securities would n o t  repre
sent t.he fortune made b y the man who first thought 
of copper tips to child ren's shoes. E ven a l i ttle thing 
l i ke the cOll1mon need le thl'eader is worth £2, 000 a year 
to its owner, while the " Return ball "-a wooden 
bal l fastened on a piece of elastic-yie lds £10,000 
per annllm ; this is only one of many profitabl e  
toys. 

We may mention the " Dancing Jim Crow," which 
produces £15, 000 a year ; the " W heel of Life," worth 
in all fully £100,000 ; the wal king figure "Joh n Gil
pin," and the .. Chameleon top." The sale of the last 
named toy has been enormous, and the profits also 
enormol1s. Indeed, the .. Ch ameleon top," as a pro
fitable i nvention, has probably excelled an y one d is
covery in mod ern t.imes, howe\'er valuable and im por
tant this may have been. As far as profits are con
cerned, the invention of toys pays better than t hose of 
anything else . 

Money has been, and always can be. made more 
easily out of simple patented inventions than out of 
any investment or occupation. Great discoveries take 

o " .  

.. T h e  " polyphone" is fitted with two dia
phragms and t wo styli arranged one in front of 
t h e  other so that the same sou nd is t wice pro
d uced .  At first blush it might appear that one 
diaphragm would reprod uce o n e  word and the 
second another word. But when it is consid
ered that the cylinder m akes two revolutions 
in a single second, it  is  evident that the inter
val between the t w o  sounds is so small t hat· 
t h e  repeti tion and the original practical ly co· 
incide. S i nce the repeated sound is equal in 
volume to the initial sound, it follows that the 
" polyphone" is capable of reprod ucing a word 
with twice the loud ness of the ordinary phono
graph. In addition to t his increalSed vol u m e  
the use of L w o  diaphragms imparts t o  the sound 
that quality w h ich, as before remarked, de
pends upon the application of the principle of 
resonance or of repetition. THE" POLYPHONE"-NOVEL ATTACHMENT FOR PHONOGRAPHS. 

T h e  double diaphragm can be applied to any 
phonograph whatever, so that any ordinary talking
machine can be converted into a polyphone. 

...... 
The !fleeting of the International Acetylene 

Association. 

The annual meeting of the International Acetylene 
Associat ion was held in Chicago, J uly 1 1 .  The scope 
of the association was extended to incl ude, in addition 
to manufacturers of gas generators and carbide, manu
factu rers of bu rners and other acetylene su ppl ies. 
Arrangements were also made to pel"IlIit individ uals, 
i nventors, etc., who were interested in the develop
ment of acetylene illumination to becollle associate 
mem bers. 'fhe Acetylene Gas Journal. of B u ffalo, was 
made the offiCIal organ of the association. The opin-

so many years and cost so much to perfect that the 
fortunes made from them are sma ll  com pare<1 with 
those we have instanced. The man w h o  discovered 
that a candle, if tapered at the end, would stick fi rmly 
into its socket, patented the idea and after ward founded 
the largest candle factory in the world. Might not an y 
one have thought of this sim ple device? O ut of the 
m illions who own u m brellas, how many realize that. 
these unfortunately indi spensable articles represent 
wealth untold! The frame, t h e  cover, the materials 
used, all  are the result of num berless experi ments and 
patents. An umbrella years ago used to be llIade of 
whalebone and gin gham. It weighed as much as a 
portmanteau. Al paca was substituted tor gin gham, 
then sil k  for alpaca. Each change lIleant a fortune to 

NICKEL.STEEL, QUADRUPLE CRANKSHAFT FOR THE " DEUTSCHLAND." 

expected to drive the great ship at a speed of 237il 
knots per hour on her trial tri p, an d to give her a sus
tai ned sea speed of 23 knots per hour. T h ere i s  no
where in the world, either ashore or afloat, a crank
sh aft which delivers anyth ing like as much as 17,500 
horse power, the nearest approach to it. we believe. 
hein� fou nd in the Cunard steamers .. Etruria " and 
"Umbria," whose engines are of the single screw type 

Stroke. 72'84 Inches; diameter, 25'2 inches : weight, 223,300 ponnds. 

ion was general that the acetylene business was on the 
eve of a very prosperous season, although the problems 
to he faced and overcome are such that establis h m ents 
of smal l capital and ex perience are almost certain to 
meet disaster un less they feel t h eir way very carefully. 
The president is George Landis Wilson ; vice-president, 
W. T. Reynolds; and the secretary and treasurer is 
J. B. CarroU. 

the inventor who brought it about. For a long time 
the ribs were solid ; then Sam uel Fox arose, took the 
umb rella and cut grooves along its  ri bs. He designed 
the " Patent Paragon Frame," and l i ved to see his  in
vention used universally. At the de ath of Sam uel Fox 
his heir benefited to the extent of £179.000-the residue 
of a total profit of at least half a million,-Patent Rec
ord. 
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THE BOXING KANGAROO. 

As is well known,  the electric pend u l u m  consists of 
a vilry l ig h t  ball  of pith which is suspended by means 
of a s i l k  thread fro m an iron w ire that is bent at right 
angles, the longer leg of the angle being placed i n  a 
glass foot for the sake of insu lation. If the little ball 
is approached by any o bj ect charged with electricity, 
it.  is at first att racted and then, upon being touched, 
is  repu lsed by it .  The accompanying i l l ustration, for 
w h i c h  we are i n debted to our worthy contellJporary, 
t h e  l I l ustrirte 'Yelt, s h o ws an original way of present· 
i n g  t h i s  old princi ple. The figure of a boxer is cut out 
of a visiti ng card and covered o n  the back with tin ·  
foi l ,  w h ic h  i s  cut a little larger than the figu re, s o  that 
it  can be turned over the edges of the card. One foot 
of the figure is stuck i nto sealing wax o n  a small block, 
and to the bac� of this leg is secured a piece o f  i rOll 

wire. As the other foot does not touch thp sup· 
port,  it  is i n s u lated from it .  The figure of a box· 
i n g  kan garoo in position for making an attack i s  
\ l O W  cut o u t  of traci n g  paper. T h i s  figure i s  also 
covered o n  one side with tin-foi l and then is sus
pended by a l i nen thread frollJ o n e  end of a piece 
of i ro n  w i re t h at has a rectangu l ar bend, the o ther 
end being set i n  the su pporting plate so that the 
kan garoo s h al l  face the boxer, as shown in the en
graving. I n  order to obtain the necessary e lec
tricity, we take a glass lam p chimney, stop one 
end of it  by means of a cork, and i n  t h e  center of 
the cork d ri ve a nail  to which is secured one end 
of a piece of small  iron wire, the other end of the 
wire bein g  con nected with th e wire on the back 
of the boxer'S leg. Now our apparatus is com ·  
plete. After the lamp chimney has heen ca refu l l y  
dried i t  i s  rubbed w i t h  a piece of s i l k  or fur, thus 
generati ng electricity, which is  transmitted to the 
boxer. The kan garoo is strongly attracted by the 
fi gure thus charged with electricity, wh ich it at
tacks, but a discharge of electricity takes place at 
once and the animal is  repulsed. T h is is fol
lowed by a series of attacks and repulses, the struggle 
between the man and beast bei n g  constantly renewt'd 
as long as the ru bbing of the chim ney is continued. 

• • • 
AN ELECTRIC BROUGHAM:. 

Among the n umerous autolllobiles e x h i  bited at the 
electric show in this city recently was a pecu liarly de
signed electric brougham built by the Riker Electric 
Motor Com pany. 

It wHi be noticed that the storage batteries are dis
tributed equal ly at t h e  front and · rear of the body, 
one portion under the driver's seat and the other in a 
rear box, the top of w hich is covered with slats in
tended for holding trunks and baggage. 

It is said this is a pattern used considerabl y  in Paris, 
where this  vehicle was to be . sent. The interior i s  
rich l y  uphol stered a n d  is equip ped w i t h  electri c lightlS 
and other conveniences fou n d  in modern coaches. 

T h e  vertical driving lever for operating the con
trol ler s witch is located at the center of driver's seat 
as well as the steering lever. A combined volt and am
pllre meter is fixed in front of the driver at the foot of 
the dash board. T h e  current from the battery is  applied 
to two motors attached to 
the rear axle, each having 
a capacity of 2 kilo watts, 
w h ose pi n ions pngage the 
gear circular rack attached 
to the interior face of the 
s o l  i d r u bber·t ired rear 
w heels. T h e  weight of the 
vehicle is 4, 000 pounds. It 
travels at th ree diffprent 
speeds, the h ighest being 
at the rate of 10 m i les per 
hour. The battery after 
one charging is good for a 
d istance of 25 m i les on a 
leve l macadam road. For 
city use i t  is  fOllnd to be 
more economical than a 

pair of horses, and occu· 
pips less gro u n d  space t h a n  
the usual  coach a n d  team.  

---.......... �-
'rite Age of Y e " r  'r .·ees. 

It i s  believed t hat the 
yew tree e ven exceeds the 
oak i n  age. I n  E n gland 
and Ireland i t  is  nothing 
unusual to find yew trees 
w hich,  according to a u
thentic acco u nts, d a t e  
f rom 1000 A .  D. Mall Y of 
t h ese t rees are celeb rated 
in h i s t o r y and l egend .  
'l' here is  au i m mense yew 
tree i n  W iltshire with a 
hollow tru n k  capa ble of 

accoml1lo(\ating a b reak· 
fast party. I II En glulHl 
yew trees are freq uen t l y  
plan. .. ..  d io o::ll Ul'ch ya.rds, 

J t itutifit �tUtti,au. 
and it is probable that this is the result of the somber 
and funereal aspect of the tree, which renders it par
ticu larly appropriate to places of sepulcher. 

• t • • • 
Nature-Stu dy at Cornell. 

BY ALICE DINSMORE. 
Nature-study, according to Prof. Bailey, .. is seeing 

thi ngs which one looks at, and the d rawing of proper 
conclusions from what one sees . "  A s i m ple enough 
thing to do, it would seem, and yet really so difficult, 
that the College of Agric u l ture of Cornell is hold i n g  a 
summer' Rchool i n  the art. It is free t.o teachers i n  
New Y o r k  S tate, b u t  o p e n  t o  others on payment o f  
tuition, and more t h a n  a h undred students have 
avai led themselves of its advantages this season. 

The instruction is di vided among three departments : 
in insect l i fe, in plant life and III farm work. Prof. 

THE BOXING KANGAROO. 

Comstock, the entomologist, directs the study of in
sects. He or Assi stant Prof. A. B. Comstock lectures 
an hour two morn i n gs a w eek. .. The m etamorphoses 
of insects," " the gras�hopper, " .. the cicada," are 
among the subjects that have been d iscussed, and the 
lectu res are fully i l lustrated by charts, drawings and 
cabinet specimens. N ot only is the life history of an 
insect told, but interesting Side-lights and l atest dis
coveries not yet recorded in books are added. 

The lecture ended, the class is divided into sections, 
each led by an instructor, and goes out with nets and 
cyanide bottles to find specimens in as many states of 
development as possible. T hese are brought back to 
the laboratory, where each student has a breeding 
cage made of U flower pot with sod and foliage i n  it, 
covered with a large lantern globe made tight with 
m uslin tied o ver the top. I n  this insects are put, so 
that their manner of l ife may be watched. Later in 
the day, an insect is dislSected and drawn i n  whole and 
in parts, so that his curious anatomy and functions are 
understood as is possible i n  no other way. 

Prof. Bailey'S instruction in plants is along similar 
lines and by like methods. The excursions to the bor. 

tHE RIKER ELECTRIC BROUGHAlII . 
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del' o f  Cayuga Lake where aquatic life can b e  observed 
in its little known habitat, visits to the numerous wild 
and beautiful  gorges in the vicin ity, and to the gardens 
and forcing houses on the Campus are among the most 
profitable exercises in this department. The beautiful 
and the ethical, the egoistic and altruistic sides of plant 
life are all brought to the attention of the students. 

Many find a day with Prof. Roberts on the farm the 
most i nteresting o f  the w hole week. He, too, �egi n s 
with a lecture : . .  Cereals and the potato." He incl udes 
i n  it directions about soils and fertilizers, lUanner of 
plan t i n g  or sowing and cu ltivation, and i l lustrated by 
blackboard drawings, root growth, etc. The scene of 
h is latpr i nstruction may be i n  a barn or a hay meadow 
or a potato field, or elsewh ere as suits his su bject. He 
a bo gives a great variety of useful lessons on the best 
means of raisi ng both plants and an imals, also in re-

gard to farm management and the beautifying of 
farm houses. 

The professors and instructors are all enthusi· 
astic i n  their departments, and they find eager 
response fr'om a large number of the teachers who 
are stud y i n g. 

Each student arranges captured insects in a 
case. Some are making collections of plants. All 
who wish are to h ave specimens o f  soil to take 
home. 

T h e  u l t i m ate ai m of the College of Agricul
t u re is very far· reaching. It is believed that when 
these teachers begin their  work in Septem ber, i t  
will be with so fresh a n d  i n telligent an i nterest 
in out·door l i fe, that they will  plan to get a fe w 
m i n u tes a day with their p u p i ls i ll the study of 
th ese com lllon but little understood subject�\. 
Thus, it is hoped, children will  be encouraged t o  
watch the strange and beau tiful changes go i n g  
on about t h e m  in field a n d  air' a n d  forest. 

B u t  most of all, i t ' is hoped that the large o u t· 
come w i l l  be such a lov t'  fo r the country on t h e  
part o f  t h e  boys and girls now in t h e  schools 

that t h ey wil l prefer to stay on the home farm instead 
of leaving it for the city;  or, if it is their m isfortune to 
be city-bred , that when they can h ave homes of their 
own, they w i l l  choose them in the country. 

In short, this is the latest effort toward the sol ution 
of the " abandoned farm " problem. 

• 1 . ,  • 
Yellow Fever Researches. 

The present outbreak of yellow fever at the Soldiers' 
Horne at Ham pton, Ya. , gives an excellent opport unity 
for the members of the army medical corps to carry on 
investigations as to the nature of yellow fever, which 
they have al ready been prosecuting for the last two 
years. At present the med i cal world seems to be of 
the opinion that the spec i fi c  bac i l l u s  of yellow fever 
has not been sat isfactori ly iden tified, notwithstanding 
the announcement that D r. Sanarel l i  has segregated 
the gl'rm of yellow fever. S u rgeon· General S tern berg 
of the U nited States al'lny has isolated the baci llus, 
w h ich he tel' IllS for con venience " bacillus X. " It is not 
clallned that this is the specific germ of yellow fever, 
but only one which is worthy of closer' study. The 
su rgeons of the Mar i n e  H ospital Service who h ave been 

studyi ng t h e  q u estion in 
C l l b'!, w i l l �(l() "  I l l ll k" , · " 1 , ,  
lic a report o n  the matter. 
It  r is beheved that their 
conclusions will be identi
cal w i t h  those of Sllnarelii. 
D r. Doty, H ealth Officer of 
New Y ork, is  carrying on 
experi ments with a serum 
for the destruction of the 
bacil lus discovered by Sa· 
narelli.  

• • •  
THE St. Clair and Erie 

S h i p  Canal project i n ·  
vol ves b u i lding a canal 
across t h e  narro w neck of 
land separating Lake St. 
Clair and Lake Erie ; the 
distance is only thirteen 
m iles. The constru ction 
of this canal would save 
seventy· nine miles of dan- · 
gerou s lake and ri vel' na vi ·  
gation. T h e  canal would 
be of great advantage to 
the U n ited States s h i p· 
ping. The shipping pa�s
ing t h rough D e t I' 0 i t 
a m  0 u n t s to 32. 000, OOU 

tons per annum, and it is 
estimated that at least 
two-thirds of this amount 
w o u l d  use the canal. The 
Canadian En gineer claims 
t here would be a savi n g  
of $ 1 , 0 14,000 i t  year' to t h e  
\'essel· o wners by reason 
of the shorter' and safer 
route via the canal. 
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(£orresponClence . 
T h e  A i r  Resista nce question. 

T o  the Editor of the SCIENTIFIC AMERICAN : 
I have read with m uch interest Mr. Clevelan d's criti

cisms and conclusions concerning the Air Resistance 
Question,  and w h ile he, i n  a seemingly correct manner, 
o btai n s  resu lts absurdly large, a few facts borne in 
m i n d  wil l ,  I t h i nk, tend to reduce these figures to a 
lIlore reasonable size. 

N early all form u l as for the d eter m i n ation of wind 
pressure at d ifferent speeds are based o n  the assump
tion that the resistance encountered (other things b-e
ing equal) is directl y  proportional to the area, or to ex
press it mathematical l y : P = KS Vi in w h ich P == pres
sure i n  po u n d s, S = s urface i n  square feet, V = velocity 
in mi les per hour, K = some constant. Experi ments, 
however, seem to sho w that as S increases, K would 
ha\'e to decrease, in order t h at the equation should 
hold true, and that therefore either P does not 
vary d i rectly as S, or that K has been given too large a 
val u e  in the exper i m en ts, which have usually been 
performed with com parati vely smal l areas. Prof. Ker
not says : " Experi ments at the Forth Bridge showed 
that the average pressu re on s urfaces as large as rail
way carriages, h ouses, or bridges never exceeded t wo
t h i rds of that upon small surfaces of o n e  or two square 
feet ,  such as have been u sed at observatories, and also 
that a n  inertia effect, w hich is  frequen t l y  overlooked, 
may cause some forms of anemometers to give false re-

. suits enormous l y  exceed i n g  the correct i n dications." 
If  the fi rst of o u r  concl usions, yiz.,  that P does not 

vary d i rectly as S. be correct, then Mr. Clevelan d's 
figures are too large, and probably exceed the right 
n u m ber b y  at least one-third of their  val u e. If  the 
sp-cond concl usion , yiz. , that K is too large, be true, 
t h en,  Mr. Edi tor, your res u l ts are too b i g. A l i t t l e  l!al· 
c u i ation shows that to obtain the pressure of 15 pounds 
pet· squ are foot at 60 mi les a n  hour, t h e . val ue of K 
would be about 0'004. As a n u mbet' of a u thorities 
llIake K less than 0 '004, it is q u i t e  possible that this 
fi g u re is too large. W h i pple and Di nes m :, d e  it to be 
0 '0029, and it h as been placed as low as 0'0014. More
o ver, the fact that you obtained such large results i n  
y o u r  com putations o f  t h e  a i r  resistance of a bicycle 
and rider goes to prove that the form u l a  is too large 
for even small  areas, and hence that K should be re
duced. Of course, if  the air resistance of the bicycle 
an d rider were made too high, that encoun tered by the 
train was also correspondingly large. 

Tiffin, Ohio. HARRY F. S'l'RATTON. 
. . . ' . 

Air ResIstance to Movi ng Bodies. 

To the Editor of the SCIENTIFIC AMERICAN : 
Everyone is fam i liar w i th t h e  spectacle of b rakemen, 

in the performance of their d uties, wal king or run
n i n g  along the tops of s wiftly moving box cars ; and i t  
is a l s o  a m atter of common knowledge that e m p t y  cars 
of thi s type, when released on moderate l y  descending 
grades, i n  spite of t h e  large s urfaces presented to air 
resi- tance, and with no propel l i n g  energy except that 
gen erated b y  their own gravity, yet attain enormous 
velocities, and in n u m bers of cases wi t h  men ridin g  
i n  this s a m e  exposed position on t h e i r  t ops. The ail' 
pressure against a surface equal to that of an erect 
h uman body in such a position,  if it amou n ted to a 
fraction of the cOlll mon l y  accepted estimates, would 
sweep these men with the violence of a tornado to the 
ground.  

To put on e's head out of a car window, moving at a 
speed of 80 m iles an hour, does n ot "ven i n volve t h e  
danger of losing a properly adj usted h a t  or cap, much 
less that of losing t h e  scalp or the head itsel f. Duri n g  
the test o f  a h i g h  speed locomoti ve o n  t h e  I n ter
colonial Rai l way, a fe w months ago, the writer was 
standing on the steps of the rear car of the train, lllOV
ing at a speed of over 90 Illi les per hou r. and, in order 
to watch a danger signal in front, it was n ecessary to 
lean far outward, b u t  n o  air currents sufficient to reo 
move a l i ght s u mmer hat were encou n tered, although 
some drops of rai n ,  which were fal l i n g  at the time, 
would occasional l y  stin g  the s ki n  with the sharpness of 
a whip lash. E vidently the larger oues did not attain 
the f u l l  velocity of the air currents in fal l i n g  through 
them. E ven at a d i stance of 10 feet from a swiftly 
passing t rain the writer has often noticed a current of 
air f u l l y  eq u a l  to that experienced on a train moving 
at the same � peed, and everyone has noticed the herbage 
by the road�ide,. w avi n g  in the air currents at con
siderabl e  d istances from the trai n .  T hese facts show 
cOllc l usi vely t h at a l arge body of air, extendin g Illany 
feet i n  al l  d i rections. b u t  moving at grad ually decreas
ing velocities at i ncreas i n g  d istances therefrom ,  is  dis
turbed b y  the passage of a train.  We m u st therefore 
con clude that a thin strat u m  of air i mmed iately en· 
velopi n g  t h e  train,  as,  indeed, we Illay a l l  k n o w  from 
personal ohservation, is m oving at p ractical l y  the same 
velocity as the train i tself. 'I'he edd ying cu rrents of 
air between the ends of the cars m ust of course exert 
an 'lqual  pressure agai nst both su rfaces, and th erefore 
add n ot h i n g- to the load of the engi n e. Ho w  m u ch 
power is req u i red to continuously disturb such a large 
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body of air is  the question that should interest railroad 
managers, rather than that of determ ining the fric· 
tion al resistance against the walls of the train.  _ 

It is probabl e  t hat t h e  gl'eatest exertion dem anded 
of M urphy, in his race beh i n d  tile locomotive, was 
for the rapid movement of h is legs. The ai r resist
ance was removed by the trai n, and the frictional re
sistance must have been very small indeed, and,  aside 
from the work of speed acceleration,  i t  is  therefore pro
bable, if he had used a more highly geared w heel, that 
he could have d uplicated any pace set b y  the locomo
tive, at his leisure. 

Wind c u rrents cannot be regarded as wholly analo
gous to those generated by moving bodies, because 
the entire atmosphere within their zon e  of disturbance 
m ust be s u bjected to a considerable degree of conden
sation, and therefore t h e  pressu res, against stationary 
ohjects exposed to their action, must be correspond-
ingly increased. W. F. CLEVELAND. 

Moncton, N .  B., Canada. 

An IlDproved Method of St u dy i ng U n dergro u n d  
I n sects. 

BY PROF. JOHN B. SMITH, SO.D. 
Concerning t h e  life habi t s  of u n derground i nsects 

we are yet greatly i n  the dark, and m uch of our s up
posed kno wledge is real ly i n ference from o bservations 
made upon the insects when at the s urface or from 
such excavating as has been done i n  atte m p t i n g  to 
follow out the b urrows of diggers. T h i s  method is 
satisfactory i n  soils which are tough like clay, or hard
ened l i ke t h e " dobe " of the South west : but it fai l s  
almost com pletely on l i gh ter soils. e v e n  w h e n  assisted 
b y  a straw or grass guide. Concerning i nsects that 
make a straight b u rro w we h a ve som e  i n formation 
that is rel iable : but as soon as lateral galleries or 
chambers are involved we begin to i n fer and d irect ob
servation becomes difficult if not i m possi ble.  

During part of the s u m mer and fal l of 1897 and the 
spring a n d  sumlller of 1898 a large n u m ber of ex peri
m en ts were made with plaster of Paris of the finest 
obtainable q uality, pouring it mixed with water i n to 
i nsect burrows and diggi ng out the cast after it had 
set. This method was originally proposed by Mr. J. 
T u rner Brakeley, of Bordentown , N. J. , and a grea t 
number of experiments were made by h i m  before the 
best mixture was finall y  decided upon. S u bsequently 
M r. Brakeley and m yself made careful studies of several 
species of digging bees, of burrowing spiders and of 
the underground larVal of certain Coleoptera. The 
res u l ts of these i nvestigations were very interesti n g  
a n d  proved that some of t h e  forms h a d  a m u c h  more 
complicated life history than h ad been supposed ; also 
particu larly as to certai n diggi ng bees, that what h ad 
been published about their habits was almost entirely 
erroneous. 

The method of work. after the experiments had once 
developed it, is  very simple. Having located th e  bur
row w h ich is to be s t udied, the first poi nt is to clear 
out the edges at the surface so as to give a cl ean 
mouth into w h ich there is n o  danger of running sand 
or other material that wil l  obstruct the free flow of 
plaster. The amount of  material needed is, of course, 
a matter of esti mate and it depends;u pon the experience 
of the operator as to how nearly h e  h its it.  The dry 
plaster is  first measured i n to a large tu mbler or other 
receptacle with a pointed lip and water equal in mea
surement is  then added : that is, equal parts by m ea
sure of water and plaster are mixed togeth er. The 
mass must be rapidly stirred and thoroughly mixed, so 
that it  pours evenly and as smoothly as water itself. 
The pouring m ust be carefu l  so as not to obstruct the 
opening, and a little experience is n ecessary to enable 
the operator to run a small steady stream into an open
ing less than !4 of an inch i n  diameter. The liquid 
plaster sinks at once to the lowest depths of the bur
row and fil ls  u p, entering every lateral an d  every cell 
that is not actually closed ; w h ile the water soaks i n to 
the soil,  leaving a cast that becomes hard enough 
to dig out in half an hour at the latest. I h ave poured 
8 ounces o f  plaster i n to an opening a bout M of an inch 
i n  diameter, reachi n g  depths fully 5 feet below the 
surface, filling cell  clusters made by diggi n g  bees, and 
al l  l aterals o f  an y kind connected with the main b ur
row. Anyth i n g  in t h e  way of insect l ife with i n  the 
b u rrows is, of course, embedde d i n  the plaster, and in 
that way we can get i n formation concerni n g  the actual 
food habits of predatory species. T h us, i n  the case of 
spiders, the owner will usually be fo und in the cast at 
the end,  and around it w i l l  be fraR"lllents of the i n 
sects that h ave b een devoured , gi v i n g  a perfect repre
sentation of food habi ts. 'fhe plaster fil ls  the b u rrow 
completely, and'when d u g·out we h ave the opportunity 
of studyi n g  individual  pecu l iarities, where there are 
any:an d  of getti n g  at the general type b y  a com parison 
or a l arge n u mber of examples. T h u s  it is fou n d  that 
some burrowing spiders have a distinct enlargem ent 
to ward the m id d le of their tu be, while others narrow 
it at some poi n t  n ear the middle and h ave a l arge 
chamber at or near the bottolli . "W h ere there is a 
s i l k  l ining this is h el d  by the plaster and can be taken 
out com pletely with the cast. 

Taking out a cast requires experience and sometimes 
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much hard work. It is astonish i n g  how deeply some 
of the bees go beneath the su rface and how many 
lateral cham bers or burrows they wil l make. One of 
the species studied by Mr. Brakeley and m yself. not 
half an inch and n o  more than Ys of an inch in d iameter. 
makes b u rrows in the conrse of its l ifeti m e  which will 
foot up to between 12 to 1 5  feet of �-inch tubing. 
Weigh ing less than a grai n ,  it moves many thou�and 
t imes its  own weigh t i n  the cou rse of its  work, besides 
providing for from six to twenty descendan ts. T h i@ 
method also gi ves us the possibi l ity of fol lowing out 
the history of a species at d ifferpnt periods of its l i fe ; 
and making casts at i n tervals during t h e  season, the 
actual progress made by the i n sects can be ascertained 
and the ordel' of their work definitely establish ed . 

The resu lts of this sort of continuous observation are 
very pretti ly i l lustrated i n  the l ife h istory of one of the 
Andrenid bees. Andrena, accord ing to p ublished ac
cou n ts, makes a vertical b u rro w extending down a vari
able d istance from the surface ; then ma kes a lateral 
cel l ,  fi l ls it  with food, lays an egg, seals the cel l ,  and 
digs another at some distance below i t ; con t i n u i n g  
this  unti l  a sufficient depth h a s  been reached.  'f he · 
idea is, of course, that the upper cel l being first loaded 
will develop first ; that the ad u l t  bee will  corne out 
th rough the b u rrow left b y  the paren t ; that the lo wer 
one comes out in its turn and so on, each fi n d i n g  a free 
passage made for it. Now the act ual  facts are almost 
the direct o p posite. In the fi rst place t h e  pare n t  bee 
digs d o w n  j ust as far as it intends to go-in one case 
o ver 40 inches-th e n  sends o ff  an oblique lateral and 
constru cts a cel l ,  which agrees fai rly well with the pub
lish erl acco u n t s. Having fil led this cell the mother bee 
begi ns another lat eral SOlIl e  6 i n c h es or more above the 
first, and uses the materia l  excavated o u t  of it to fill  
up the b urro w below, thus saving herse l f  the trouble 
of carting sand to the s u rface and at the same time 
closing completely the entrance to the cel l  below. 
When this  second lateral has been loaded with a cell a 
t h i rd is started stil l n earer to t h e  s u rface, and t he 
second lateral is fil led up.  When the bee h as com plet
ed as man y laterals as she th i n ks it  desirable to fi l l , she 
si lll ply breaks the bu rrow down altogeth er, so nothing 
is visi ble except perhaps a discolored h eap of sand 
at the surface, which is beaten down by the first heavy 
rai n that comes. A l l  the bees from th ese underground 
cells mature at about the same time and each one 
m ust, i n  order to reach the s u rface, dig through the 
layer of sand resting u pon it,  be it only 6 or as many 
as 40 i nches. 

Concerni n g  other i nsects our knowled ge has also 
been materiall y  added to by this method of study, and 
it is one that adapts itself, particularly to lighter soils, 
where fol lowing a b urro w in any other way becomes 
difficult or al most i m possible. Ant hills offer more 
difficulties than anv other kind of u nderground work
inoos and this for �ev

'
eral reasons : the chambers are, 

fir�t
' 

of all, so terri bly irregular ; they are often con
nected by very narrow passages : they are on different 
p lanes and two or three roads into 01' out of a chamber 
is nothi n g  unusual. The gal leries are also well popu

. lated, and a fe w speci lllens at one time in a narrow 
gallery will obstruct the flow of the p l aster, particu larly 
toward the end of the pour when setting is about read y 
to begi n .  Taking out a cast of that kind also offers 
i n n u merable d i fficu lties and is an exercise in patience 
and perseverance. The results, h o w ever, are astonish
i n ""  and i ncomplete as the method is for this purpose, 
it ;'

et gives us a m uch clearer conception of an ant h i l l  
than we can get i n  a n y  o t h e r  poss i bl e  way. 

To the entomologist's collect i n g  outfit th ere m ust 
be added in the future a can of dental p laster, some 
grad uates, a funnel o r  two, a good shovel , at l east 
two tro wels and two or three k n ives w i t h  flexi ble 
blades to d i g  aro u n d  the casts w itho'.:t break i n g  
them . 

After the casts have been removed from the ground 
they must be thorough ly dried i ll  order to harden 
them, and they can be then brushed clear of u n n eces
sary sand a n d  earth a n d  preserved in an y way desired 
for further reference and study. 

. .  � . 
W ireless Telegraphy ExperllDents at New York. 

Sioonor M arconi has postponed his trip to this coun
t r v  �ntil the fal l  and he may not co me at all  t h i s  year. 
E;periments are being con ducted at Tompkinsvi l l e, 
Staten Island, by Mr. W. J. Clarke, under t h e  i n spec
tion of Col. D .  P. H eap, of the U n ited States Ligh t
h o use Depot at Tom pki nsvil le, Staten Island. A pole 
70 fee t h i ooh has been erected at Tompkins ville, and 
s ignals  h�ve bpen sent to a l igh thouse tender off 
Coney Island. The current was sufficie n t  to ring an 
electric bell, but no messages have as yet been tra ns
mitted. 

• • • 
The M a n u ta"tll re of Caviar. 

Formerl y caviar was all i m ported , but n o w  it is made 
in considerable q u antities in the United States. T h e  
weight of t h e  roe i s  abo u t  10  to 14 per c e n t  of t h e  stur
geon. The roe is taken from the fish , and th rown i n to 
tanks : it  is then washed and rubbed thro u g h  screens 
unti l  the eggs are all  separated . They are then packed 
in kegs with salt /1.nd kept cool until it is canned. 
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AntolUobUe New •• 

A large plant for the Daimler Manufacturing Com
pany at Steinway, N. Y . ,  is now under way. 

T h ere h as been great difficulty in London in find ing 
dri vers for electric vehicles, and one company has dis
m i ssed its em p loyes and closed up its plant on this 
account. 

Arrangements are now being made for another:motor 
carriage race in France. It will be run about the 15th 
of A ugust, the cou rse bei ng from Malo to St. O mer 
and back via Calais. The d istance is seventy-five 
m iles. 

In New York city there are 5,000 cabs that ply for 
h i n-. In Paris the cost of the current for the electric 
cabs is about 90 cents per day. If the 5, 000 horse cabs 
in N e w  York should all cbange to horseless cabs, the 
amount which they would pay for power would be 
of great assistance to the i ncome of the cen.tral sta
tions. 

A New York b i cyclist crashed into an automobile 
com i n g  in the opposite d irection. 'rh e  bicyclist was 
thrown and broke his collar bone. Accidents of thIS 
nature, at the present ti m!', are unfortunat e, for n o  
matter whether the wheel man or pedestrian i s  a t  
fau lt, the automobile i s  s u re to rAceive the b l a m e  for 
the accident. 

A traction engine drawing t.hree loads of furniture 
in Wales recently b ecame u n m anageable an d dashed 
down a hil l  at a terrific speed . 'r he furniture van was 
stopped by a large tree and col lapsed , b u t  the engine 
con t.i n ued on its cou rse, and after fel l i n g  a large tree 
which stood in its path i t  t urned o ver. O n e  l lIan was 
kil led iu the acc i dent and t wo were inj ured. T ractio n  
engi nes h a v e  al  ways been considered very safe a n d  this 
is certainly an extraord inary accident. 

Among the curiosities in the way of automobile 
fitti ngs i n  Paris i s  the wheel of M. Izart. It really 
consists of two w heels ; one the wheel proper of the 
veh icle and the other a loose wheel tire which is 
kept i n  place by lateral bars. I t  is  claimAd that this 
i nvention d i m in ishes the friction by one-third and 
that the vi bration is very much lessened by its u se_ 
It is alpo clai med that it wil l  aid in driving carriages 
over ruts and over obstacles. 

Attempts are being made in Berli n  to introd uce 
omni buses w hich are propelled by electricfty. One 
of the most interesting has been constructed b y  Sie
mens & Halske. It can run o n  the street rail way 
tracks or on the ordinary pavement. It is provided 
with a collector which enabies the accu m ulators t o  be 
charged from the overhead tro lley w i res d u ring the 
journey o ver thA tracks. It is calculated that this 
veh icle wi l l  have n o  difficu lty in making eleven mi les 
an hour and run several miles on one charge. 

A correspondent recently visited the automo bile 
show at Paris, and express ed himself as being very 
m uch astonished at the m u ltiplicity of ty pes exhi b i ted 
b y  the man u facturers. He states that they are far 
beh i n d  t h e i r  orders. Gasol i n e  carriages seem to be 
the favorite for pri vate owners in Paris. Small motor · 
tricycles are very n u m erous and are q u ite noisy. The 
great speed of the gasol ine carriage is particularly 
n oticeabl e. They al l  use the horn as a signal of ap
proach , and i t  is now as well known as the i n cessan t  
snapping of t h e  whip, a t  which the Paris . •  cocher " i s  
an adept. 

The German Minister of War recently stat ed that 
the m i l i tary authorities were fol lowing the develop· 
ment of the automobile indu �try w i t h the g reatest at
tention and would do everyt h i n g  to further and Inake 
u se of it.  The appropriation for this p urpose in the 
M i l i tary Budget was voted for u nanimously. The 
general introd uction of automobiles would increase 
the mobility of an army fou rfold, especially in cases 
where the roads are snch as to penn i t  of rapid move· 
ment. Automobi les can be made use of as regimental 
baggage wagons and as am bu lances for arm y  postal 
service. I n  modern warfare the more the army can 
get rid of l iving creatures, man or beast, which are not 
CO lli batants, and replace them by mec hanical s u  b
stitutes, the more confidently will a general take the 
field. 

The " motor scout " was exhibited at the Automobile 
C l u b's recent show at Richmond, England . It con

sisted of a q u ad ricycle fitted with a 1 �  horse power 
petrole u m  motor. It  i s  converti ble, carry i n g  either 
two persons or one person,  and a light Max i m  g u n .  
The gun is mounted i n  front o v e r  t h e  lead i n g  w heels, 
and it is arranged so that it can be fired with the 
vehicle goi n g  at ful l speed. Below there is a tray suffi
cient to store 1 , 000 rounds of a m m u n i t ion.  Another 
t y pe is termed a • •  war motor car. " According t o  The 
Mechanical Engineer, it is plated with armor an d  has 
a ralll both i n  front and behind.  The armament con

sists of t w o  q u ick-firi ng Max i m  guns carried in two 
revol ving t urrets. '1'h e  steering is  done b y  the aid of 
information obtain ed by mirrors so that the crew need 
not expose themselves. The car is d riven by a fou r
�ylinder Daimler m otor developi ng 16 horse po wer. 
An electric search light is provided, the d ynamo being 
worked by the main engine. 
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Engineeri ng Note •• 

T wo separate railroads into the Grand CallO!} of the 
Colorado are now assured. The p reliminary surveys 
have been completed for one of the roads, and t h e  
l ine is bei n g  slowly located ahead of t h e  graders. 

The British government is n o w  man ufacturing a 
new bul let whiCh is even more deadly than the d u m

dum. The new projectile has a soft m etal point which 
ex pands with the friction caused b y  flight. I t  is said 
that 200, 000,000 rounds of the b u l let are already i n  
stock. 

The last large gun of the battleship " Kearsarge " 
has reached the shipyard at N e w port News, and now 
the mai n battery is complete. The smaller guns will  
not be put in position u ntil  after the trial trip,  which 
is expected to take place soon. T h e  guns of the 
secondary battery wil l  probably be put on at the N e w  
York or Norfolk n a v y  yard. 

The first elevator was b u i l t  in 1850, using worm gears . 
O wi n g  to the low height of buildings, there was l ittle 
demand for elevators until the localization of com m erce 
fi lled the great centers of distri bution with merchants 
and m erchandise, so that story after story was added 
to buildings, necessitating the rap i d  development of 
the elevator. I n  the current SUPPLEMENT, the first 
instal lment of C harles R. Pratt's paper on " Elevators' 
is printed. 

It was on the 22d of June, 1 799, that the meter, the 
basis of the metric system, was decided u pon by the 
Corps Legislatif, upon the report of French scientists. 
Conseq uently, the meter is one h u n dred years old,  
and we I II USt adm i t  it  has made a remarkab l e  p rogress 
in that period. At t h e  sallie t i llle there is great room 
for im provement in this respect, and it is to be h oped 
that by the time another century passes away it will 
be in u n i versal use by every civilized country on the 
globe. 

The total displace ment of ships now under construc
tion for the British navy amounts to no les8 than 488, -
000 tons. I n  ti le  current numbel' of the SUPPLEMENT 
there is a most i mpressive i ll ustration showing i n  a 
gro u p  the vessels as they w i l l  appear when they are 
com pleted. There are six battleships of 12, 950 tons ; 
six battleships of 15, 000 tons ; six battleships of 14,000 
tons ; four armored cruisers of 14, 100 tons, with a speed 
of 23 knots ; six armored cruisers of 12, 000 tons with a 
speed of 21 knots ; and four armored cruisers of 9, 800 
tons with a speed of 23 knots, besides fourteen protect· 
ed cruisers. 

An im portant rail way project, both . from a commer
cial and pol itical point of view, says T h e  N ation, is 
the contin u ation of the Anatolian Rail way from An gora 
to Bagdad. The n ecessary capital is to be furnished 
by the Germans. The country w hich will be opened 
up is rich in natural reSO ll rces, and m ost of it  was 
formerly densely populated. Russia naturally objects 
to t h i s  route, because it  comes so near to the Russian 
sphere of i n fluence, although two h undred m iles from 
the frontier. T here i s  l i ttle doubt, however, that 
m uch trade would be diverted from Russia to Ger
many, and German interest would beco lll e paramount 
i n  a region where Russia has b een hitherto without a 
rival. 

A navigable waterway from Birmingham to Mob ile 
is  u nder contemplation. The scheme was originated 
by Mayor Van H oose, of Birmingham, Ala. S uch a 
waterway would be a great t h i ng for t h e  i ro n  an d steel 
indust l'ies of the South. T h e  plan is to put Bil'ln i n g

halll in cOlll m u nication with Mobile by way of the 
Valley and Warrior Rivers at tide- water, i n  order that 
loaded barges lIlay be taken d i rect fro m t h e  w harves 
in B i rm i ngham to the West Indies and other Sou thern 
ports. The last Con gress appropriated $800, 000 for the 
improvement of t h e  Warrior River, puttin g in a system 
of locks and dams which makes it  navigable to a poin t  
within fifty m iles o f  Birmingham. I t  would req uire 
$6,000. 000 to $8. 000,000 to complete the job of extending 
the waterway to Birmingham. 

Various devices have been used i n  E u rope for the 
ventilation of t unnels. I n  80me cases, o il· burn i n g  or 
electric locomoti ves have been s u bstituted for the trip 
through the t u n nel, and i n  other cases art i ficial ven
tilation has been used . In the St. Gothard tun nel, 
i n  Switzerland, an i ncreasing n u mber of trains has re
sul ted in llI aterially altering t h e  conditions w h ic h  
existed when t h e  t u n nel w a s  first b u i l t. Finally,  t h e  
pla n  of M. Saccardo was adopted . This consists i n  
forcing' a vol ume o f  air a t  h i gh speed i n to a n  annular 
cham ber w h i ch encircles the whole c i rc u m ference of 
the t un nel at one en d .  From this  chamber the air 
escapes on the ius ide face of the t u n n e l , and it  is  either 
d rawn out or forced i n  so as to prod uce an art ificial 
current. The plant is installed at Goesch enan, at the 
northern end of the t u n nel, and w i l l  act fo� t h e  m ost 
part to push the air out from north to south i ll the 
ordinary direction of the natural draft. The venti lat
ing machinery consists of two blowers revolv i n g  at a 
rate of seventy revolutions per min ute. With their 
aid a current with a v elocity of 2'8  meters per second is 
produced. Travelers over this beautiful and well man
aged road will appreciate the change. 
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The Viege-Zermatt electri c mountain road is to be 
extended from Stalden to Saas-Fee, a d istance of ten 
mi les. The rack system will be employed at all points 
where the grad e exceeds t wenty-five per cent.  

The magnetic observations at t h e  Vienna Ob8el'\·a· 
tory have had to be enti re ly d iscontinued on acco u n t  
o f  the bad effects o f  the electric tram ways and elect r ic  
l ight wires. The director of  the observatory has suh·  
mitted a plan to the govern m en t  for a new obsel'\'a
tory, to be situated some distance from Vienna. 

Prof. F. B. Crocker, of Col u m b i a  U niver�i t y, con
seders that the Japan ese are very unsuccessful  as e lec
trical engineers. While labor is eight ti mes as cheap, 
the prod uct i s  proportionately poor. He states th at 
the electrical studies are thorough ly up to date, the 
lectures being given in Engl ish or with a l iberal use of 
English words. 

E lectricity is com i n g  into very general use i n  Poland . 
It is being largely adopted in many f actories, su per
sed ing rope and belt driving. E lectri c l i ghting of fac
tories is  also becoming general . Most of the i m port
ant rail way I'Itations are l ighted with electricity . 'I' h e  
Germans have s ucceeded i n  getti n g  t h e  lion's share of 
contracts for electrical equipment. 

Chicago is now planning to use the current of the 
drainage canal for l ighting and other purposes. W h ere 
the stream discharges into the Desplai n es River a dam 
is b u i lding. At this point a head of sixteen feet w i l l  be 
secu red. Two routes have been under consideration.  
One called the central route has been adopted, and it  
is estimated that t h e  enterprise will  cost on ly $265,000 
and 15, 000 or 16,000 horse power w i l l  be realized with 
the present max i m u m  flow which is avai lable. 

The C h ai rm an of the Metropol i tan Un d erground 
Rail way of London has announced that at the begin

i n g  of October electric traction will  be i nstalled on the 
l ines of the Company. All who have ever visited Lon
don know that this  wonderfu l system of u nderground 
roads is not particularly pleasing to ride on, owing to 
the smoke and gas from the engines. T h e  introduc
tion of electricity will  be a vast im provement and will  
undoubtedly tend to increase the business of the Com
pany. 

Further details of the destruction o f  the Como Sil k 
and Electrical Exhibition have come to hand. Within 
th irty-five minutes from the time the fi rst alarm was 
given, al l the b u ildings were 'entirely destroyed . A n  
attempt was made t o  use fi r e  hose, b ut a t  first the 
p u m ps refused to work, and when they did get into 
working order the fire had become un manageable. The 
immense boilers used for dri v ing the dynamos ex
ploded, and two air or gas tan ks also blew up. T h e  
w h o l e  exhi bition was valued a t  $2, 500, 000 and w a s  ut
terly destroyed. No lives appear to have been lost but 
salvage o perations were precluded by t h e  rapid spread
ing of the flames. T h e  o n l y  objects saved were a paint
ing and Volta's sword of hon or. Keen regret is ex

pressed for the loss of the i n val uab le Volta records as 
well  as the instr uments. 

The life of the cham pagne manufacturer is m ade 
m iserable by the breakage i n  the cel lars and the leak

age of the gas from the bottles. A French scientist 
has devised a plan for ob viat i n g  the latter d ifficu l ty 
which is simple, and if not too ex pensive it might bt 
p u t  i n to practical use with ad van tage. He covers 
the cork and the neck of the bottle with a layer of 

copper, depoRited electrical ly. The bottle is coated 
w i t h  black lead or zinc powder and then placed in a 
bath and plated. After it has been coppered there 
w i l l  be no difficulty in plating on a copper base with 
either gold or s i lver. Probably champagne bottles 
would be the only bottles which cou ld be treated in 
this  way, owing to the expense ; b u t  if it cou ld be 
cheapened , i t  would undoubtedly have many other 
uses . 

Mechanism has been instal led in one of th e steeples 
of St. Patrick's Cathedral , of New York city, for ring

ing the c h i me of bells. There are n i neteeu bells. 
which vary in w ei ght from ilOO pounds to 7. 000 pounds. 
The lIIechanism for strikin g the bells consists of a hori
zontal air cyli nder connected to the tongue of each 
bel l .  The bells are h ung around the belfry in two 
tiers, the larger ones being i n  t h e  lower course. A 
system of steel I-beams is arranged to provide sup· 
port for the operati ng cy l i nders. The cylind ers for 
the l arge bells are 4% inches in diameter, and they 
grade down to 2 i nches in diameter. The bells have 
double clappers balancing each other. 'r h e  piston 
rod of the air cyl i n der is  attached to a cen t ral stud 
projecti n g  below the center of the clapper. The 
piston is o n l y  used for a stroke one way, the weight 
of the cl apper returning it .  The ai r compressor is 
an 8 X 8  inch horizontal, dou ble·acti n g, single·stage 

mach ine, mak i n g  150 rotations per min ute, and is 
driven by an electric m :>tor. The ai r is forced i n to an 
air reservoir, from w hich it is conveyed to the belfry 
through a 2·inch pi pe, where there is  another reservoir. 
The bells are operated b y  a keyboard which is in elec
t rical connection with magnets controll i n g  the val ves of 
the air cyl i nders. 
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FUEL G AS. 

BY C. PRANClS JENKINS, E.B.,  M.E.  
The enormous consumption of natural gas in  the 

last decade has greatl y  advanced the demand for a 
fuel gas. Aside from its extensive use i n  factories and 
blast-furn aces, house wives, after com ing to know the 
ease and cleanliness with which a gas fire can be started 

J c ieu tific  jmeriCIU. 
ideal. Coal gas comes next. containing, as it does. a 
goodly portion, say 30 per cent, of marsh gas, with 
twice as much h ydrogen. With carbon as a standard, 
the heat u n its of marsh gas are 2 '53, pure hydrogen 
4 '25, coal gas 1 '71, and water gas but 0 '59. 

Now, although coal gas is  high in  heat units, water 
gas is a far better conveyor. aDa 18 llSua.lly mixed 

EXHAUSTER ENGINES AND INDICATORS. 

fi n d  maintained , find a coal stove or kitchen range a 
!!I'eat harrb" j p, and very reluctan tly accept either, even 
w h en force of circulllstances allow them no choice. 

Similarly the d i fferent incandescent mantle burners, 
most efficient when using a gas wh ich is  high in heat 
units rather than in i l l u minants, are being received 
with wider and wider favor. With such a gas, the 
l ight is unquestionably the cheapest known, costing 
scarcely more than % cent per 100-candle- power-hour, 
while tip b u rn ers req u i re th ree or fo u r  times as much 
gas. with a corresponding i ncrease i n  the amoun t  of 
deleterious prod ucts of combustion. At first, an d, in 
fact, u nti l  quite recently, these mantles were too liable 
to damage from insignifican t jars. Knit  of cotton i n  
the well-known stockin g-top form , afterward dipped 
in a sol ution of the oxides of the rare elements didy
mium,  lanthani u m ,  thorium and cerium, and burned 
to make them ready for use, they were very fragile. 
This .trouble has now, however, i n  the best made 
mantles. been practically el iminated. 

Another potent factor to be consid ered in connection 
with gas making is the gas engine. This motor, re
quiring a gas h i g h  in heat units, is daily coming into 
more common use o n  the score of economy and con
ven ience, and i n  l arger and larger u n i ts, although in 
America they are at p resent not so much i n  evidence 
as abroad. There are to-day in continental E urope 
Illore than a score of cities which operate thei r water
works by Illeans of gas engines, and at less than half 
the expense of well-operated steam- p u m ps_ 

I t  is.  therefore, in the man u facture of gas, n o  longer 
a question of can d l e  power alone. but t h e  n u m ber of 
calories per cubic foot of gas prod uced. Of all the gases 
largely used by man, natural gas, or marsh gas, stands 
highest in h eat units, and for /las en/line work is al m ost 

therewith in  one way or another. Water gas, o n  the 
other hand, while low in heat units is  high in  illumi
nating power, but, u n fort u n ately, can not be raised to 
a sufficient temperature i n  a cOlIlmon gas tip to burn 
well  alone. So the two gases have cOl lie  very com
monly to be combined in about the p ropor tion of two 
parts of water gas, with a specific g ravity of 0 '7, to 
one part of coal gas, with a speci fic gravi t.�' 
of little m ore th an h a l f  as m uch. say 0 '45, 
with 0 '6 as the specific gra vity of the m ixture. 

B ut, notwithstanding coal gas is  m u c h  the 
lighter, the vapor tension of the t w o  when 
combined, although different from the vapor 
tension of either of them separately, en
tirely prevents the gases frol1l stratifying 
i n  the holder or mains. 

Although the mixt u re of the gases is here 
given as two to one, the proportion is con
trolled al most entirely by the exigencies of 
the case. In some cit ies a very high candle
power is demanded by the m u n ici pal authori
ties, while  in others no attention is paid to 
the matter, the n u m ber of those who want 
heating gas and of t hose who want light
ing gas being about averaged. Then, too, 
w hile coal in some localities is  very cheap 
and the manufacture of coal gas would 
seem to be most economical, the making of 
water gas is morc nearly automatic, requiring the em
ployment of fewer workmen, t h u s  reducing the margin 
of loss to the company by strikes and other labor 
troubles. 

This leads n atural ly to a description of what might 
be called the new proces� gas, a process ba�ed upon the 
known fact that. water ( H 20 )  in the pre�encE' of highly 

PURIFIERS. 
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heated carbon (0) is deco m posed , forming a new com
pound known as water gas :4H+OO). Though thl; 
plant is usually made up of several generators, i t  suf
fices to explain the construction and operation of a si n 
gle one. T he generator is  a large sheet iron cylinder. 
lined inside with thick fire blocks, the top having an 
opening, say,  fifteen inchE's i n  d iameter, closab le with 
a heavy l id,  making a gas-tigh t joi nt. From near t h e  
t o p  a p i pe l eads away, t h rough t h e  exhauster, t o  the 
holder, while  near the bottom there are two i n take 
pipes, one a blastin g  pipe from the pressure blo wer i n  
the engine room , t h e  other from a steam s u pply. Wi t h  
a fi r e  in t h e  bottom, t h e  generator is filled w i t h  coal , o r  
coke, a n d  the blast turned on,  w h i c h  f a n s  t h e  entire 
charge of coal to in cand escence. When the roaring 
col u m n  of blue flame coming from the blo w-off h as 
reached a certain fierceness and transparency, a htbo
reI', working a lever, si multan eously closes the l id  and 
shuts off the blast, at the same time opening the steam 
i ntake and the gas outlet_ The steam com i n g  i nto 
contact with the incandescent coal is  decom posed,  the 
oxygen taking u p  carbon and liberating hydrog-eu,  the 
whole combining to form a gas. A l though some sub
stances gasify at as Iow a tem perature as 40° Fah. ,  
others require a s  h i g h  a s  150°. t h e  i n tense heat of t h e  
gen erator, say 2, 000° o r  more, causes all the substances 
to gasify at the same moment, and the w hule passes off 
as a stable compound, piped, t h rough the exhauster in 
the engine room, directly  to the holder, wh ere, as i t  
enters, it  is  mixed w i t h  coal gas. S uch a degree of  ex
haustion is maintained as to j ust relieve the g'e nerators 
of the weight of the holder (shown on indicators in t h e  
engine room). This  process o f  charging, blastin!!, .. and 
steaming is repeated every few m i n utes, with no by
products. 

The simple water-gas process requires few attend
ants, while t h e  production of coal gas is  accompl ished 
at the expenditure of considerable manual labor, 
Briefly, coal gas is generated i ll coal or coke ch arged 
retorts heated to i n candescence, but, unlike water gas, 
it cannot be carried direct to the holders, for it must 
first be frE'ed of i m puri ties. To begill with,  then , the 

THE CHARGERS. 

laborers wheel in coal from the bins i n  i ron carts, frollJ 
which the stokl;rs charge the retorts. A number of 
these retorts, fitted with airtight iron doors, are ar
ranged side by side and above each other in consider
able ban ks. The retorts are h eated and the inclosed 
coal gasified by burning nnder them in mammoth B u n 
s e n  burners a n d  a s y s t e m  o f  flues s u rrou n d i n g  t h e  re
torts, a portion of the p llr ifiE'd gas mixed with ai r, the 
l atter, as 11.  feature of eCOIlOl1l Y,  having been previously 
heated with the off- h E'at of  the retorts. 

These retorts are made from a clay which, after 
burning, is com posed of two parts sil ica and on e part of 
al umin u m ,  w i t h  scarcely a trace of iron or magnesia, 
which,  with the great tenacity and elasticity n ecessary 
to withstand the s t rai n of drawing a n d  chargi ng, are 
especially ada pted to t h e  high tem peratures of present 
coa l-gas practice. 

From t h e  retorts the gas i s  carried to the condensing 
and purifying houses, w here by means of water-seal 
boxes containing l ime and i ron oxides, of scrubbers 
an d other devices, it  is deprive(l of tar and gas l i quor. 
The scrubber takes out of t he gas a large p roportion of 
the carbon dioxide and al l  t h e  ammon i a, at the same 
tim e  concentrati n g  the latter i n to 20-o u llce l i q uor. 

The output of purified gas is  abou t  1 0, 000 cubic feet 
per ton of coal, in w e l l  operated o\'ens. The yield of 
water gas from a sim i l al' ton of soft coal i n  the generatorj 
is 55, 000 cubic feet of 10 can dle power gas. This  can be 
enriched, however, w i th ben z i n e  or o i l ; the add ition 
of 4 gal lons of crude o i l  to  25 pounds o f  coal or coke 
prod ucing 1 ,000 cubic feet of a 20 can dle power /las. 

However, any k i w i  of :ras bet ween the two extremes 
of high h eat and low i l l u m inat i o n  and low h eat and 
high i l l u m i nation can be obtai ned by a proper m a n i pu_ 
lation of the proport io l l s  of water gas and coal gas 
w ithout this enriching process. 

So, fol lowing the natural law of s u p p l y  and deman d ,  
the nl anu facture of gas is  slow l y  but s u rely und erg'oing 
a change adapting i t.  to wider uses and greater cou
sumption. 
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New Privilege" to r t h e  Canadian N iagara 

Power C o m pany. 
A most i m portant announcement in connection with 

J citutific �mtri,au. 
grounds of their ancestors. The suggestion is the 

fruit of a search for novelty, and in that respect this 
dwelling surpasses all its neighbors. 

the N iagara power development was made by Secre- • I .  . 
tary W i l l iam B. Rankine,  of the Canadian Niagara Rail Export". 
Power Com pany, on Saturday, J u l y  22. It is to the The American mail brings some interestin g informa-
effect that on J u ly 15, an amend atory agreemen t. was tion supplementary to that already cabled over, bear
executed between the commissioners of the Queen ing UpOIl the contract for 180,000 tons of steel rails 
Victoria Niagara Fal l s  Free Park, acting in the matter w h ich has been secUl'ed by the Carnegi e Com pany to 
for the government of the Province of Ontario, and c • •  the order of the Russian government. It. is common 
t lw Canadian Niagara Po wet' Company, under the knowledge that tlw Russians h ad been end eavoring for 
tprms of  which the Canad ian N i ·  
agara Power Company is given 
I I n ti i  J uly  1 , 1903, to develop 10, 000 
horse power in the Canadian park.  
Tho n e w  franchise is for 110  years, 
a n d  t h e  rent has been red uced from 
$25, 000 to $15 ,000 per a n n u m. There 
are a lso other amena ments in re
goaI'd to t h e  location of the p lant 
: l l td  the po wer house. all the plans 
for w h ich h ave been approved . '.rhe 
eom pan y o n  its part h as yie lded its 
exclusive right to the use of waters 
within the Canad ian park, and 
t llerefore the commissioners of the 
park are at l i berty to d eal with 
other com panies for the develop
ment of power outside the terri tory 
occu pied by the Canad ian N iagara 
Power Company. This agreement 
was authorized by an act of parlia
m ent passed in March last. 

'l'he Canadian Niagara Power 
Company is closely all ied to the 
N i agara Falls Power Company. It 
i s  u n derstood that the n e w  fI'an
ch ise is far more satisfactory to the 
power company t h an the original 
one was, and it  looks as though an 
excl usive right to develop powet· on 
t h e  Canadian side was not now 
d eemed as val uable as in 1892, when 
the original agreement was made. 
U nder the p l'Ovisions of t.hat agreellJPn t  the Canadian 
Niagara Power Company was to pay $25, 000 a year 
rental for ten years, after which time the rent was to 
increase $1,000 per all n u m  until it reached $35,000, and 
at this i t  was to remain o u ring the life of the agree
me n t, wh ich Ill igh t h ave been extended eighty years, 
making its total l ife a century. The company was also 
to have 10,000 developed horse power by N ovem bet' 1 ,  
1898, a n d  water connections made for 25, 000 horse 
power. U nder the new agreement they are gi ven four 
years more to develop 10, 000 horse power, and the rent 
is reduced to $15,000 a year. 

• • • •  
TREE DWELLING IN CALIFORNIA. 

M i l l  Val ley is a suburban hallllet near San Fran
cisco and lies at the foot of Mt. Tamal pais, the most 
prominent elevation on the bay shore and overlooking 
an extended prospect. It is the home of man y  of the 
weal t h i est o f  San Francisco merchants, who here es
cape the fogs and dust of the city and find in gen ial 
s u rroundi ngs that rel axation which is req n i rp(l alLer 
protracted attention to business. A little 
stream flows through the precipitous 
val ley,  w h ich formerl y nou rish ed extell
sive groves of gi gantic red woods. Many 
o f  these great t rees h ave escaped destruc
tion at the wood man's hands and remain 
to form a most effecti ve and attractive 
feature of t h e  lovely landscape. 

Art has been com bined with nature 
m ost c heerf u l l y. All the necessities of 
metropolitan I ife are afforded the d wellers 
without destroying the pri m i ti ve charms 
w h ich have always existed.  A friendly 
rival t·y exists amon g  the people as to 
w h i c h  shall exhibit the greatest novelty 
i n  the arch itecture of  their homes. In no 
community of  its size i s  there a greater 
d isplay of eccentricity in  this  respect 
lIlanifested. The spurs of t he moun
tai n s  are all adorned by ho uses of the 
llJost pec u l iar o u t ward appearance, and 
w i t h  interiors w h ich ex h i bit  a rich dis
p l ay of taste ar.d extreme comfort. 

'1'h e  i l l ustration s h o ws one home that 
has bttely been constructed and is re
garded as by fal' the most n ovel in 
t h e  va l ley. It is b u i lt aroll n d a red
wuod tree and i ts floor is  50 feet above 
the gro u n d .  It has fou r  rOO Il lS,  and COlIl
m u n icates w ith the bluff hy a balcony 
of su bstan tial construction . It is a charm
ing conception and the abod e of infinite 
CO lli fort. There are no destructive beast.s 
of p rey or serpents of any kind to 
escape from ill this peaceful  valley, 
a ll d  t.he w i ld natives that o n ce made 
t h is one o f  t h ei r  favori te h a u n t s  have 
loug ago migrated to the happy lw uting 

TOPS OF THE GENE R ATORS. 

several months to place t h i s  h u ge order, and that to 
secure the best possi ble  terms they had been trying to 
play off the English and German m akers agai nst the 
American, and vice versa. At. t h e  end of last year the 
agent was sent to th!'> U u i ted States, when rai l s  were 
sel lin .. at $ 1 6  pel' ton, but he fai led to close the deal. 
His governlliellt hoped to do better by wait ing, and for 
an excuse there was sOllie o bjection to certain detai ls in 
the manufacturing process. He WIIS sent back to Eng
land, and found on arri val that prices in this co u n try 
had risen 5 shillings abo\'e the American. Rather 
than pay the eq u ivalent of .$17 per ton, the Russian 
govern ment agreed to waive its former objection, and, 
according to the ad vices, the agent cabled over to Ame
rica renewing the bid, only to find, however, that quo
tations were by this time $20 per ton. So he was sent 
off to Germany in the hope of getting a better bargain. 
T here he fou n d  m ore trouble in the shape of a further 
ad vance to $23 a ton, with no assu rance of early de
l ivery. Then the cable was resorted to again ; but by 
that  ti l l l e  t he st.eel I l r i l l s  of the world were so busy that 
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no one in either America or Europe would accept the 
cori tract at $25 (which was then offered) for delivery 
within the time required. At last, however, after 
eight months of wavering, the order was placed at $26 
-an advance of about $10 a ton, which means an in
creased cost of $1 , 800,000 to Russia. This h uge con
tract will make itself felt i n  many directi ons. . . I t  is 
expected , for one thing, " we are told, .. to kFep up t h e  
price o f  pig iron for t h e  next t w o  years. The Carnegie 
COIllpany's com peti tol's confidently hope that it will  
keep their bIg ri val so busy d uring that t i m e  t h a t  it 

will be obliged to turn away busi 
n ess, wh ich will then fal l  to them."  
T here is an element of h umor in 
this theory of how Russia was m ade 
to . .  pay thro u gh the nose " for its 
endeavor to be smart, b u t  probably 
Russia itself wil l  not see the funny 
side of the b usiness in v i e w  of the 
extra cost. The triumph to America 
i s  very considerable. notwithstand
ing the evidence that is  afforded 
of a disinclination on t.he part of 
English lIJan u fact u rers to wony 

over the securing of t h e  order ; and 
it draws attentioll i ncidentally to 
the fact that our own forei gn trade 
in rai ls is  not p rogressing,  as a re-
8 u l t  in a large meas u re, no doubt, 
of the ad \'ance of our very energetic 
rivals in the United States. W h at
ever may be the case w i t h  some 
other branches of engin eering pro
d u ction, there seems no reason for 
doubt that in more than one m ar
ket which might be named, we are 
sufferin g  by the advance of t i lt,  
Americans. This m u ch i n  relatiu l l  

to J apan, for exalll ple, was show l I  

in the recen tly publ ished report of  

our con sul at Yokohama. Prob

abl y  the differential  rates of the 

con ference steamers h ave somet h i n g  

to do with the greater cheapness 

of the American article, but whatever the fil I I  ex

planat ion, the fact is there to be faced. Our own 

trade returns afford concl usive evidence that we are 

not doing extraordi n ary things in foreign markets in 

this respect. For last year our exports of .. rail road 

iron of a l l  sorts " were 610, 213 tons, against 747, 662 tons 

for 1896, 558, 375 tons for 1893, and 1 ,035, 431 tons for 

1890. It is true that the 1898 total is in excess of any 
of the four years 1892-95 incl usive, but  we do not base 
our rate of progress altogether on com parisons with a 
lean series of years any lIIore t han on com parisons with 
a fat series. The fact is that in the last two years we 
have gone back considerably, and the decline i ll the 
takings of Japan , Mexico, I n dian, and other m arkets 
is refpra b l e  to American progress. -London Engineer
ing. 

• • • • •  
S h i p  Yard" a n d  Doc k "  I n  .J a pan. 

We h ave recei ved a most i u terest i n g  letter from Mr. 
P. J. McCormick, engi u eer at Yokohalua, Japan, wh ich 
gives us considerable i n formation regard i l l g  the pro

gress of i m portant works i n  J apau . Baron 
I wasaki,  in Tukio, is the o w n er of t h e  
principal engin eeri n g  and s h i p b u i l d i n g  
works i n  Japan,  w hich are si tuated a t  
Nagasaki .  The two d r y  docks are c u t  
out  of soft rock,  and in addi t ion there 
is a large s h ipbuild i n g  yard a longside. 
Last year this concern turned out several 
large ships, one bei n g  a 6,OOO-ton twin
screw steam er. T h e  engines and boil ers 
w ere built at the w orks, w h ere they h ave 
al l  the best modern lII ach i n ery and 
powerful cranes. At Kobe a dry dock is 
being b u ilt  in sand at enormous expense. 

At Yokohama there is also a dock 
which was cut out of  soft rock about a 
year ago, and now another dock has j ust 
been fi n ished alongside. A large engine 
and boiler shop are ann exed, an d all are 
owned by the Sallte s h i p b u i lding con
cern . T h ere are a n u mber of other large 
docks scattered arou nd J apan, and all 
are owned by Japanese. '1'he govern
Illent  h as a n u m ber of docks, but no 
particu lars as to thei r size are obtai n ab le, 
b u t  a short t ime ago a l arge Eugl ish llIan

of-war was successfu l l y  docked at oue oi' 

the go vernm e n t  docks. '1' he llI e t h od of 

construction of most of t ilem is i n terest- · 

ing. T h ey are n earl y a l l  cut o u t  of solt 

rock, wh ich can be c u t  w i t h  a pick the 
saml'! as a piece of chal k.  

• • •  
'.rHl£ Hea l t h  Hoard o f  N e w  York city 

states that iu the last quarter there 
were 16, 713, deaths, ami t hat of thiR 
n u m ber fou r  had reached the age uf one 
ltuudred yean; or over . 

© 1899 SCIENTIFIC AMERICAN, INC.



106 
HI"tory of Bell •• 

Bplls are of pecul iar i nterest to al most e very one. 
T h eir voices to some tell only of daily d uty, of trains 
to ca tch, of the return of hours of toil, of the cea!>eless 
flight of time : and to ot.hers they speak of d evotion. 
and to others sti l l  bells are i n struments of heart-stir
ring m usic. Recent years have seen t h e  publication of 
not a few books u pon the s u bject ; the las t  newcomer 
is  entitled " A Book About Bells, " and is written by 
the Rev. George S. Tyack, and published i n  London 
by Wil liam Andrews & Company, from which we glean 
t h e  fol lowing information regarding the history of 
bel ls : 

There can be l i ttle q u estion that the earliest musical 
instl'Um ents were those of percussion. T here are fre
quent mention of bells in the Old Testament, and 
among Oriental n ations bells,  or at least tuned pieces 
of metal , occupy a large part of at.tention among 
native u.u sicians, not only in  the past, but e ven at the 
present ti me. This primitive and wel l -spread dis
'�o very of tones prod ucible by blowR In resonant sub
stances being thus granted, i t  may read ily be seen that 
someth i n g  more or less resem bli n g  the modern bell in 
shape would almost. certai n l y  be a very early in ven
tion. The Book of Exod u s  gave pro bably the earliest 
mention of bells in its i l l usion to six golden ones which 
tinkled aro u n d  the vestments of Levit ical High Priest. 
There is another reason for t h e m  in the words of the 
prophet Zach ariah, who speaks of the harness of horses 
bein g  adorned with them_ T u rn i n g  from sacred to 
profane literature, w e  find ISUlall  bells spoken of by 
E uripides and by A ristophanes_ Plutarch refers to 
them. i n  h is Life of B l'U t u s  and Virgi l i n  his  Georgics. 

The researches of an tiquarians have brought to Jight 
facts which ind isputably prove t h e  early use of bells. 
B ronze and iron bells were fou n d  by Layard in his ex
cavation s of  N i ml'ou d  and very ancient exam ples have 
been met with i n  various places i n  the far East ; w hi le  
turning to the far West we have i nstances of copper 
bells found in ancient Peruvian tOlllbs_ Curiously 
enough there appears to be no proof that bells were 
used at all in Egypt_ T here is no trustworthy evidence 
of the use of really large bells before the dawn of C hris
tianity, and they owe their existence to C h ristian in
fluences. The cred i t  of the invention has been given 
to Paulin us, B ishop of Nola i n  Campania. Paulin us  
li ved about 400 A_ D: , but  it  is  claimed the distinction 
is doubt.ful and a better title for it is made up for Pope 
Sabianus, who succeeded St. Gregory in the papal chair 
604_ In any case, from about that date notices of the 
use of bells, which must have been more or less of 
the kind and size now seen in turrets, become frequent. 
By the year 750 i n  England the ch urch bell became 
sufficiently common for orders to be issued to have the 
priests to toll them at a n  appointed hour_ Literature, 
and speciall y  poetry, i l l ustrate in a striking way the 
place which bells have for ages filled

'fn the fi ves of men. 
The earliest bells were probably not cast, but were 

made of m etal plates ri veted together_ One set, which 
belonged to St. Gall, A. D_ 650, is sti l l  preserved at St. 
Gal l, Switzerland, and another one, traditionally as
sociated w i t h  St_ Patrick. is shown at Belfast_ These 
are llI ade of iron, and are only about six inches high. 

Other ear l y  exam ples llIay also be cited. Bells of 
t h i s  k i n d  are not round, but wedge-shaped, being 
b l'Oad and sq uare at the mouth and rising to a ridge at 
t he top. The names of no very early' bell founders 
have come down to us, and probably the bell fou nder's 
art, like others which were exercised ch iefly for the 
furnishing and adorn ment of the church, was origi
nally practiced almost exclusively by the ecclesiastics 
themsel ves. As c h u rch es and monastic ho uses in
creased in number, n aturally the art of bell founding 
dri fted into th e h ands of a professional class and 
scattered records of some of i ts mem bers have come 
down to o u r  t i m e. T h e  c h ief centers of the art in 
En gland were at York, Gloucester, London, and Not
tingham. It is probable that many of the early bell 
fou n ders had no fixed place for working, but traveled 
through the cou ntry, reari n g  temporary foundries at 
various con ven ient places, and casting there such bells 
as might be wanted t h l'oughout the neighboring dis
tricts. In IIlany cases it ii! certai n that the bell 
founder d i d  not devote h i mself exclusively to that 
"l1ork, b ut combi ned w i t h  it som e  other more or less 
Analogous tr!\.d e_ Often the iti n eran t bel l fon n del's cast 

their bells directl y at or in the churches, for dou btless 
the conditions of the country in early t ime� m ade the 
transport of heavy masses

· 
of m etal a matter of no 

l ittle difficu lty, so that the fo n n ders were glad to work 
as near as possible to the to wers to which the bells 
were to be raised. I n  1483 the importation of foreign 

bel ls into E n gland was m ade i l legal, a fact which 
would imply t h at the bells at that time were brough t 
� Ilto the cou n t ry i n  sufficien t n u mbers to affect the 
home industry. On the Conti nent Lou vain was the 
seat of a famous bell  foundry_ Deven ter, Holland, 
was another center of the i n d u st.ry. The French bells 
were made of i ron, while b rass was commonly em
ployed in I taly and Englan d ,  and a foundry in Bo
hemia has recently turned out bel l s  of steel, but the 
experiment can only be called fairly satisfactory at 
best. A. church in Scotland has a bell of this metal 

cast in 1895 by the Vickers, of Sheffield_ who have also 
ca'!t steel bells for a church in Hastings and other 
places. G l ass has been em ployed for bells of fai r size, 
but. the tones of such bells are sweet but not far
reach i n g. E ven wood has been used as a. m aterial in 
bell man ufacturing, but the wooden bells which have 
been found may possi bly have only served as patterns 
for the maker of the bell - frame or for some such p ur
pose. 

Bell llIetal consists of a compound of copper and tin, 
usually three parts of copper to one of tin in  smal l .  bells, 
and four parts of copper to one of tin in  large bells. 
If the amount of tin be i ncreased the bell becomes more 
brittle, but if  the copper. be in  excess the bri lliancy of 
its tone is damaged . Sometimes small q uantities of 
zinc and iron are added. I t  is a popular su perstition 
that a bell of specially sweet tone owes its excellence to 
the presence of a quantity of s i lver in its com pos ition, 
but it is asserted by ex perts that the employment of 
si lver would have pI'ecisely the contrary effect on the 
tone of the bel l to that which trad ition assigns to it, 
silver being in its nature too closely all ied to lead to per
mit of use in this case_ No less i m portant to the voice 
of a bell and its m aterial is its shape. Medieval bells 
were for the most part longer and n arrower than those 
of more modern make_ In practice it is fou n d  if  the 
bell be too flat the vi brations expel the air from within 
with an almost explosive force and the sound is loud 
and harsh. If, however, the opposite error be com
m itted and the height be too great in proportion to 
the diameter, the air reverberates too m uch within the 
bell  itself and

· 
the sou n d  does not travel satisfactorily_ 

In casting a church bell the first i m portant work is 
the construction of the core, which usually consists of 
a hollo w cone of brick erected on a cast iron plate as a 
fou ndation,  and i n  diameter somewhat smaller than 
the i n terior of the bell. Over this is plastered a 
specially prepared mixture of clay, i ntended to bring 
up the core to t h e  exact size and shape of this  interior. 
'f he core is baked d ry and hal'd by means of a fire 
w i t h i n  i t. Over this is  built up what is cal l"d a 
" th ick ness, " by which name the founders call a secon d  
l ayer o f  clay of exactly the thickness, shape, a n d  size 
of the proposed belL Thill gives the correct figure of 
the outside of the bel l .  This is then dusted over with 
dry tan, and u pon this is  constructed the " cope, " or 
outer casing of clay several inches thick. After the 
cupe has become thoroughly dry b y  means of fire, it is 
raised with the help of a crane, and the clay which 
formed t h e  . .  thickness " is destroyed. The cope is  
then lowel'ed into its  former position, care being taken 
to make it concentric with the core, then the mold is 
ready to cast. Where q u antities of bel ls are produced 
the " thickness " is done away with and a cast iron 
cope case is substituted_ Every part of the bell has a 
technical n ame. The h ooks for fastening the bell to 
the wooden stock, which forms the axle on which it 
revolves in the belfry, are called the " cannons." The 
loop from wh ich to suspend the clapper has also to be 
cast. In many modern bells the cannons are dispensed 
with and the bell is bolted directly on to its stock. '.r his 
h as the ad vantage of enabling the bell to be turned. 
The clapper is technically d ivided into ball or hammer, 
and the flight or shaft, which is  fastened directly into 
the crown of the bell by an iron staple. 

Most ancient and many modern bells bear some 
motto or device, to which the modern makers add the 
date and the name of the firm_ These, of course, m ust 
be i mpressed in the cope before casting. 

. 

In ancient days when the art of bell  casting was sti ll  
retained i n  the hands of the ecclesiastics. the furnace 
and the castings were blessed, which must have been a 
picturesq ue scene. It usually taKes seven or eight 
hours to heat the metal and it does not take as many 
m i n utes to run it into the cope even where the bell is a 
large one. T hen follows a time of keen anxiety i n  the 
foundry, specially if the work be one of un usual size 
and importance. Six days are usually allowed to elapse 
before the metal is touched . '.rh e  bell is then put in a 
temporary frame to u ndergo the ordeal of testing the 
tone_ It is then careful ly fin ished and tuned. If the 
notes struck out be too flat a portion of the edge of the 
bell is cut away, thus red ucing the diameter. If it be 
too sharp, the t.hickness of the sound-bow is reduced. 
N owadays the bell is turned in a special l y  designed 

lathe, the bell being secured to the face plQ,te, and the 
requisite amount of m etal can be cut away with the 
greate�t accuracy. Where the bell is to form a part of 
a chime, it m ust be tuned so as to accord with the 

others. The reception and erection of a l arge bell is 
freq uently the cause of  great ceremonies and rejoicing 
specially where the bell  is for a church_ 

Many of ·the bells have decorations and i nscri ptions 
on t.hem which are very cu rious_ O f  th is kind was the 
I pgen c1 of • .  Migh ty Tom." of Oxford . before its recasting 
i n  1612_ The translation of t h e  Latin inscription would 
be : 

" For Thomas' sake 
I cry Birn Born, and nO mistake_" 

Sometimes where th ere was a chime each bell h ad a 
separate legend_ A good deal of the poetry is really 
doggerel as : 

.. On Sabbath all 
To chnrch I call." 
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Another one : 

.. Tbe sleepy bead I raise from bed." 
Inscriptions were found on some of the seventeenth 

century beIls_ Among them one in Addington , 1658 : 

.. When you hear this mournful sonnd 
Prepare yourself for nnderground _" 

The following l i nes are met with i n  a great many 
places in the d i fferent countries : 

" I to the churcb the living call 
And to the grave do summon all." 

All the bells do not have such lugu brious inscrip
tions. Sometimes the inscriptions refer to a wedding. 

.. When men In Hymen's hond unite 
Our merry peals produce delight_" 

At times it is used for secular p urposes, resulting i n  
t h e  appropriate inscriptions, as 

. .  Lord quench tbis furious dame, 
Arise, run, help put out tbe same." 

Th e  church of St_ I ves has a bell which has the fol
lowing terse inscription : 

.. Arise and go about your business_" 

In addition to the various mottoes, etc. , to which 
we have referred, in  many cases we find on the bells 
the record of ecclesiastical rulers of the parish at the 
time of their casting which have been of great val u e  
t o  the hi storian. A t  Clapham, Bedfordshire, t.here i s  
a b e l l  in which one word o f  t h e  inscription is  u pside 
down. It reads ..  God Save the Church," and the 
word " church " is upside down. 

• • • • • 

" COLUMBIA " AND " SHAMROCK "-A COMPARISON. 

Now that " Shamrock, " the sixth British cut.ter t o  
cross the Atlantic i n  q uest of the " America " cup since 
1885, is well on her way over the Western Ocean , it w i l l  
be of in terest to com pare her sailing qualities with 
those of the boat which i s  certain to be chosen for the 
defense. . .  Genesta, " .. Galatea, " . .  T histle, " .. Valkyrie 
II." and ,.  Valkyrie IlL "-it is a right royal line with 
which this  Anglo-Scotch-Irish craft is associated in 
holdi n g  her title of challenger ; and with her Irish 
name, Scotch design, and E n glish construction, she is 
truly repI'esllntati ve of the people to whose fostering 
care the early growth of the sport of yacht sail ing and 
its present popularity are largely d ue. 

We have already pointed out, in  former notices of 
..  ColuUl b ia " and " Shamrock," that in the di men sions 
and construction of thflir h u l ls there is great similarity 
between the two boats. " Columbia,"  though stronger 
than " Defender," is yet a remarkably light craft, and 
in  ..  Shamrock " Thornycroft, with his  q u arter of a 
century's experience in torpedo-boat building, has pro
duced a hull and spars that are probably an advance 
over the American boat in the matter of light scantling 
and up-to-t he-limit construction. The contin ued se
crecy as to " S hamrock's " u nder- water body is no 
dO)lbt d u e  to a wish to conceal her excessive d rau�ht, 
and it is not unlikely that she will be fou n d  to draw as 
m uch as 22 feet This would lIlean lower l ead, less of 
it, and a nearer approach to the true fin keel than has 
been shown in any 90-foot yacht since the construction 
of our own .. Pilgri m " in 1893. 

As will be readily seen by a study of the beam views 
of the two vessels there are notable differences i n  their 
sail plans_ " Shamrock's " mast appears to be stepped 
about 2 feet further aft than " Colum bia's, " and her 
bowsprit is considerably longer, the distance from mast 
to outer end of bowsprit bei ng from 5 to 7 feet greater 
in " Shamrock,"  Her present boom is about the same 
length as .. Col umb ia's. " T he gaff, topmast, and hoist 
of mainsail, on the other hand, are a few feet less than 
. .  Columbia's, " so that the sail plan is long-er on t h e  
base l i n e  but n o t  s o  lofty as that o f  the Am erican boat_ 
She probably carries a larger spi n n aker, larger head 
sails, and a smaller mainsai l, the effect of wh ich, other 
things being equal, should be to gi ve " Colum bia " the 
advantage i n  wind ward work and . .  Shamrock " in  
reaching and running. Her owner, Sir Thomas Lip
ton, and her designer, Fife, have bot.h stated that she 
is to carry a larger mainsail in  the races on this side. 

A fairly reliable comparison of the sail ing qualities 
of the t wo boats is obtained by studying t h e  re mal'ka
ble series of races sailed by " B ritannia " and " Vigi
lant ·' i n  1894, and com paring the results with the per

formance in America of .. Vigi lant " agai nst .. De

fender, " in 1895, and " Defender " against " Cola mbia, " 

in 1899, and with the recent trials in England of " Bri

tan n i a " against " S hamrock_" Of course the val ue of 
-

such com parisons depends u pon the boats •• V i gilant " 

and " B ritarmia " bei ng as fast in subsequent years as 
they were i n  1894_ There is no doubt that they were 

in  as good con dition, and possi bly better. . .  Vigilant " 
was improved in 1895 by the removal of 43,000 pounds 

of lead from the i n side and the addition of 53, 000 
pou nds to the outside of the keel, and " B ritannia," 
in ad dition to the i m provements in  tri m,  sai l-plan, etc_ , 
d u e  to th ree years of continuous raci ng,  was recop
pered, her topsi cles replaned and careful l y  slIlooth ed 
off, anc1 her wooden boom was replaced by one of 
steel, before she raced " Shamrock _ "  

The " Vigilant .. a n d  . .  Brit.an n ia " sai led seven tllen 
races, of which " Britannia " won eleven and " Vigi
lant " six. This would appear to denote a decided 
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su periority i n  " B l"itann ia, "  and in  win ds of a certain 
stre ngth she was su perior. In races sailed at an aver
age speed of 8 kn ots an h o u r  or less, " Britannia " 
usually won, and her wins were larger the lighter the 

Reaching. 

l'hotographs by Symonds " Co. , Portamouth. England. 

wi n d ; but when the average speed exceed ed 8 knots 
an hour, it was .. V i gilant's " d ay, an d t h e  harder it 
blew. the greater was her marg i n  of  winning. D i xon 
Kemp, the well-known Engl i sh  yach t i n g  expert, � n 1 1l -

Under Mainsail , Jib and Topsail. . 

107 
m i n g  up the season'� work . pronounced the boats 
about eq ll al . T h at the verdict is a j ust one is shown 
by the fol lowing results . On a 50· m ile course sailed at 
an aVt'rage speed of fl 'R k nots in a fine whole·sai l 

Olose-haulea. 

THREE V IEWS OF THE CHALLENGING YACHT " SHAMROCK." 
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breeze. " Brit.an n i a, " won by 35 seconds : but over the 
flame course. with >I l i ghter w i nd, sail ing at an average 
speed of 6 '3 knots, she won by 5 m i n utes 52 seconds. 
I n  another , 50-mile  race 6ai led at 6 '4 knots speed, 
however, " V igilant " won by 3 minutes 52 seconds, 
I n  a strong breeze, the " Vigilant, " sai l ing at a 
speed of 9 '6 k nots, beat " Britannia " by 4 min utes 
32 seconds over a 50- m i le course, which would be 
erlu i vale n t to 2 m i n u tes 43 seconds o n  a 30- m i le course. 
'l' hen ., Britannia " wins a 50- lll i le race b y  22 seconds, 
sai l ing at an a verage speed of 8 '7  knots. . •  Vigilant's " 
best win was at the rate of 4 lll i n u tes over a 30-mile 
CO Il I'se, t he average speed bei ng 1 1 '2 knots i n  a strong 
w i nd. O t her wins of . . Britan nia " were by 1 m i n ute 
27 . seconds, 2 m i n utes 14 seconds, and 2 m i n u tes 4 
seconrls over 50- mile  courses. '.r h e  resu lts bear out the 
st�temen t  of D ixon Kemp that i n  the . •  give and take " 
of yacht ing weather the boats are vel'y evenly 
llJatched. 

I n cO lll par i n g  "ShallJ rock" and "Colu lll bia " thl'Ough 
these t wo boats, we shall take the actual t i mes made 
over s p eci fi e d di stances on the d i fferent points of .sai l 
i n g, n allJel y , beati n l!', reachi n g, and run n i n g ; a n d  w e  
shall  considel' o n l y  offici al  races, i n  which the dis
tances an d t i lJl es were accurately k n o w n  and taken b y  
a sai l i n g  cOlJl lJl i t tee. ReCO l'd s of i n formal " brushes " 
are q ui te u n rel iablt>  both as to d istance and t ime. 

I. B EATING.-In . ,  Shamrock's " fi l'st race, accord ing 
to the:  Engl ish Yac h tsman, " B ri tannia " started wel l  
ah ead of  , .  S hamrock, "  but was worsted by 6 min utes 
13 seconds in a beat of 8 knots dead to w i nd ward, the 
d i stance bei n g  covered i n  about one hour, " Sham
rock,"  owing to a n  accident to her c l u b  - topsail ,  
cal'ried o n l y  the j i b- h eaded topsail, shown i n  our 
p hotographs, w h ich were taken during the progress o f  
t h is race. '.r he " Br itann i a "  carried h e r  large c l u b  top
!Sa i l ,  and we llJay reasonably su ppose that with her 
own c l u b-topsail set, " Sham rock " would h ave gained 
fully 6 minutes 30 second s in tlJP. 8 m i les. 

I n  a race 1 5  m i les to w i nd ward and re turn over the 
Sandy Hook course t li is would mean a gain of 12 min
utes 1 0  seconds over . .  Britannia " i n  the beat to 
wind ward. N o w, i ll beat i n g  twice over a stretch 
of 7 miles to wind ward d u l' i n g  a race sai led o n  the 
Clyde at an a \'el'age speed of about 8 '3 knots, " V igi

lant " gai ned 2 seconds on the first rou n d  and " B r i 
tan nia " 7 seconds on t h e  second rou n d ; a n d  i n  other 
work to w in d  ward i n  races sailed at the same speed 
as the first .. Shamrock"- " Britann i a " race, .. Vigilan t " 
and " Britannia " were approx imately equal. This 
would show " Shamrock " to be about 12 min utes 10 
seconds faster i n  15 mi les wind ward work than " Vigi
lant.. " I n  the " Defender "- " V igi lant " trial  races off 
Sa l l d y  Hook " Defender " gained on " Vigilant " 6 min
utes 33  seconds on a 1 0- m ile beat to w i n d ward. This  
would amount to 9 m i n utes 50  seconds i n  15 m i l es, t h e  
speed of the . . Defender " bei ng 7 '3 k nots p e r  hour 
measured dead to wind ward, while the speed of t h e  
" S ham rock" to wi n d ward i n  h e r  race w i t h  "Britann i a" 
was 7 '8 k nots, In the recen t  Sandy Hook trial race 
" C o l u m bia " beat "Defe n d er" 2 m i n utes 25 seconds i n 10 
mi les to wind ward at a speed of 6 '1  knots . .  ·.rhis  would 
amount to 3 m inutes 37 seconds gai n in 15 miles, or if 
sai led at the speed of the " Shamrock "-" Britan n i a " 
race t h e  gai n  wou l d  be, say, about 3 min utes 30 seconds 
in 15 mi les to winrl ward. 

This  m akes " Col u m bia " 13 m i n utes 20 seconds faster 
than " V igi l ant " 01' .. B d tan n i a " in 15 m i les to w i nd
ward at a 7 '8-knot s peed, an d 1 111 i n ute 10 seconds fas t.el' 
than . .  Sham roc k ,. o ver the sallie (lou rse under the 
same cond i tion s. 

II. RUNNING. -No w, with the " Colulllb ia "  over 1 
m i n ute ahead at t h e weathel' mark, w h at would be 
" S hamrock's " ch ances of w i n n ing o u t  in  the 15-mile  
r u n  to the fi n ish ? I n  the " V igilant " -" B ritan n ia " 
races • •  B ritan n i a " showed a s l igh t s u periority i n  r u n · 
n i n g, I n  t h e  Clyde race, at an average speed of 8 '6 

k nots, she gai n ed 45 secon d s  o n  an l l - m ile run ; again,  
i n  a fresh cl u b-topsai l breeze, s h e  gained 2 uJ i n utes on 
a 4- I lI i 1e r u n , tho ugh on a secon d run o f  4 m i les t h e  
boats were e v e n .  I n  a strong westerly wind,  although 
" V igi lant " won by 5 m i n u tes over the whole cou rse, 
the boats took t h e  same t i m e  to r u n  5 m i les ; and in a 
race at 8 k nots average speed " Britan n ia " gained 45 
seco nds on a a>2'-m i le run,  'Ve may fai rly consider 
. . B ri tannia " t o  be at least equal to . . Vigi lant " when 

run n i n g  befOl'e the wind.  
Now i n  th e S a n d y  H ook trials " Vigilant " took 1 

m i n ute 33 secon d s  less than " Defender " to run 10 miles, 
a gai n  of 2 20 seco n ds in 15  lu i les.  T h i s wa3 in  a race 
w liose average speed was !) knots ; b u t  i n  an earl ier 
race " Defen der " beat . , V igi l ant " by 4 1  seconds in a 
r u n of the sallie dis tallce. A co ns iderat ion of a l l  their 
races woul d  sh o w " V i gi l ant " to be faster o n  the aver
age than " Defe n d e l' " i n  a 1 5- l II i le  r u n  by about 1 m i n 
ute a n d  3 0  seco nds. 

" Colum bia " and " Dp fe n d e l' ' '  have had but few 
t l'ials w i t h  the i r  s p i n u akers 8 pl·ea<1 . A t  Larc h mont,  i n 
t wo runs over a a - m i l e  l eg. t h ere was i n  each r u n  
o n l y  from two t o  fi ve seco n d s  d i fference betweeu t·h e  
yachts, and t h e  var iou s  t J' ia ls  s h o w  t h at " Co l u m b ia " 
is on the average abou t 30 secon ds faster than " De · 
fendel' " in 15 m i le!! 011 t h i s  poin t  of sai l i n g, '!'his 
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woul d  indicate that " B r i tan n i a " and " Vigilan t " !\re 
about 1 minute faster t h an .. Col umbi a " in a 1 5-m i l e  

run t o  lee ward w i t h  spinna kers set, 
. . Shamrock " gai ned only 2 min utes 30 seconds on a 

15-mile run with " Britannia, " the speed being about 
the same as that in t h E' va rious races above mentioned. 
Had she carried her club topsail and not split her spin
n �ker, she would have beaten " Britannia " by abo u t  
2 minutes 4 5  seconds, This  suggests that " Shamrock " 
is about 3 m i nutes 45 s econds fast,er than " Columbia " 
on a 15-m i le run ; but the fact that in an y race the last 
boat i n  a run before the wind has the advan tage of a 
clear wind makes al l such estimates of comparative 
running a b i l i t y  l ess reliable than esti llJates of work to 
windward .  However, o n  the results as found, we see 
that judged by thei l' act ual  performances in  winds of 
si m ilar strength, .. S halllrock " should win a 30-mile  
race to w i n d ward and return by about 2>2' minutes. 

III. REACHING. -" Col u m bia " should win easily on a 
tri angular course, w h ich is made up of 30 m i les of reach
ing or 20 m iles of reach i ug and 10 m i les of wind ward 

work.  

" V igilant " was s u perior to " Britan nia " i n  reaching 
i f  the breeze was at al l frebh . She gai ned on one occa
sion 2 m i u utes in a 10 Ill i le reach, or say 4 m i n utes o n  
2 0  m i les. I n  a broad reach of 61 m iles, sai led a t  the 
high speed of over 13 knots, " Defender " gai ned 3 
m i n utes 30 seconds on " V igilant " or 1 m inute 10 sec
onds on 20 m i les. At the 9 '2-knot speed of the " Sham
I"Ock " - " BI'i tan n i a " race this  would have amoun ted to 
abo u t  1 m i n u te 30 seconds on 20 mi les, w h ich added to 
.. V i gilan t's " gain of 4 min utes over " B ritannia " shows 
.. Defender " to have an advantage of 5 m i nutes and 30 
tleconds o n  20 m i les of reaching. 

. .  Col u m  bia " has not shown, so far, much superiority 
to . .  Defendel' " i n  reachi ng. She gained 1 m inute 33 
seconds on a l O- m i le reach at Sandy Hook at a 10>2'
knot speed ; but " Defender " at Larchmont was faster 
by 1 m in ute 7 seconds and again by 1 m i n ute 40 sec
onds on a 10-m i le reach ,  .. Defender, " howevel', was 
better hand leu . and perhaps it  wou l d  be safe to say 
" Columbia " is 30 seconds faster in 20 m i les of reach i ng 
in her present condition. This would show the cup 
defender to be 6 m i nutes faster than " Bri tannia" i n  the 
two 10-mile legs of reach i n g  on a 30-m ile course. 

N o w  " Shamroc k " appears to have proved a disap
poi ntment in reach ing d uring her first race, gai ning 
on . .  Britan n i a " only at a rate equi valent to 1 min ute 
i n  20 mi les of broad reach i ng , If the triangular cou rse 
con tains 20 m i les of reaching an d 10 m i les of wind
ward work, we see that . .  Co l u m bia " would gain 
6-1 = 5  minutes in reaching and a bout 45 seconds tv 
wind ward, winning the race by something u nder 6 
m i n utes. 

Summing u p  then, we find that a comparison of the 
yachts on thei r actual ti med performances i n  official 
races, where the speed is over 8 knots a n  hour, 
. .  Shamrock " shows a sl i gh t  advan tage o ver a wiud

ward and leeward cou rse, and " Col umbi a " a decided 
su periority over a triangu lar course. So much for 
work i n  a fine club-topsail breeze. U nfortunatel y the 
work of " Shamrock " in a l ight wind d u ring a secon d  
race w a s  n o t  carefully timed. S h e  appears to have 
gained about a q u arter of an hour over half of a 36- . 
mile course, and Li pton and his captai n s  esti mate that 
she would have gai ned 30 minutes if . .  Britan n i a " had 
finished the race. We have seen that " Britannia " 
did her best work agai nst " V igi lant " i n  l ight ai rs, es
peCi al l y  to wind ward , and it was in th i s  very work 
that " Shamrock " appears to have walked a way fro m 
the Prince of Wales' c utter. I n  the absence of rel ia
ble figu res, we have attem pted no estimate of the rela
tive speed of " Col um bia " and . . S h a m rock " i n  l ight 
winds; but the ind ications are that the sec urity of the 
" A merica " cup wil l  be enhanced by the prevalence of 
strong and steady breezes during the first week of 
October. 

I n  conc l usion it lllay be sai d that the above est i m ates 
may be entire l y  upset by the changes in sail -pIau , tri m ,  
etc" in  either or both yachts  before the  t rials take 
place, When they cross the l i n e  o n  October 3 " Colum
bia " w i l l  h ave had three m o n t h s  to " tune u p " to racing 
condition, anrl t h e  improvements in  speed w h ich re
suIt from lengthy trials against " Defendel' " should 
easi ly reyerse the sl ight advan tage w h ich " Sham rock " 
at present seems to possess on a wind wal'd all d  lee ward 
course. The races w i l l  not be m uch closer t h i s  year than 

before ; and the home boat w i l l  probably win out by the 
usual com fortable margin-a conviction w h i c h  to our 
m i n d  is strengthened b y  the fact that s i nce the above 
was written Watson's " Meteor " -an im proved " Val
kyrie III.  "-has beaten " Britan nia" by greater margins 
than " Shamrock " accomplished. 

_ . . . ..  
THE h yd rau l ic  m i n i ng pits i n  Cal i forn i a  m aterial ly 

changed t h e  land scape i n  man y places. T h e  M i n i n g  

and :Scientific Press recently h ad an i n teresti n g  i l l u s
trat ion of the pit of a h yd rau l i c I l l iue  in Nevada 
County, California, w h ich was washed out SOl l i e  fifty 
years ago, and now it is again covered w i t h  a gl'o w t h  
of p i n es a n d  other t rees , and patch es of b l'll sh  aga i n  
d o t  t h e  o n c e  verdureless s l opes. amI i t  i s  probable that 
in another century these val leys w i l l  h ave again be-' 
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come dense l y  t im bered and the h igh scarp of their 
u pper edges wil l  have become gentl y rounded, Many 
of the p i n !'s h a v e  al read v reached t h e  height of from 
40 to 50 feet.  

• • • •  
Dampness of W a l l s  a nd t h e I'rese rvatl o n  o f  

M icrobes, 

It is a m a t ter of genel'al interest to know how lonr 
disease germs will remai n i n  a contagions con dition 
in  a h ouse when the latter h as n ot been thoroughly d is
i n fected. 

Some special investigations h ave been made on this  
point b y  M .  Vito 10 Boseo, a hygienist of Palermo, 
I taly, says L'I l l ustration. The i n vesti gations were · 
made of the walls of d we l l ings excl usively, as the floors 
are generally easi ly cleaned and dis infected. 

The l i fe of the pathoge n ic  germs was found to vary 
greatly w ith the d i fferen t m atel'ials of w h ich the wal ls 
were constructed, and especiall y  accord ing to their de
gree of dampness or dry ness. 

As a general rule. wal l s 'covered with stucco or var
nish were fo und least favorable  for prolonging the l i fe 
of the microhes. and wal ls w h i ch are normal l y  dry pos
sess to a cons iderable degree the power of sel f· cleans
i ng. T h e  typhoid bacil l us, the cholera germ , the d i 
p lococcus o f  pneumonia, when p laced o n  s u c h  wal ls .  
die after t we nty- fou r  h o u rs at the maxi m u m ,  and t h e  
diphtberia bacillus survives o n l y  seven days, The 
t ubel'culosis microbe only can remain a l i ve for two 01' 
three months, On well-dried size, however, it survives 

even foul' or five months. 
Damp walls, on the contrary, cause the vitality of 

baci l l i  to  i ncrease, and this  to such a degree that the 
period of l ife of some under these conditions has not 
yet been det.ermined. T h e  microbe of typhoid fever, 
for instance, remains alive three days, that of diphtheria 
a mon th, and that of pneumonia from fifteen days to 
three weeks. 

The knowledge of these facts !Should bring about use
ful practical  applications. 

The dampness of d wel l i ng houses appears doubly 
dan gerous, first, i n  itself,  and second, because of the 
long l i fe which it  gi ves to the elements of contagion and 

i n fection. 
Con trary to the trad i t ions of the elegance of dwell

ings, which cause the walls to be covered with tapes
try or paper in imitation of it, scientific experience 
would ad vise the employment of  stucco or good var
n ish, which are best from a bactericidal poi n t  of view, 
both beeause they are easily washed and because th ey 
possess the property of cleansi ng themselves promptly 
and spontaneously of pathogenic germs which becom e  
lodged on them. 

• . e  • •  
' .. he A u gu st B ui l d i n g  Edition. 

The August issue of our B u i ld i n g E d i t ion is a beauti
ful n u mber of this unique pel" iodical.  It  is fil led with 
exquisite half tone engravin gs execu terl i n  the h ighest 
style of the art. The colored covel' s h o w s  a model cot
tage at Larchmont, N .  Y. , and is a handsome specimen 
of colored work. T h e  New Jerusalem C h urch at San 
Francisco, Cal . ,  is the subj ect of several engravings. 
It is one of the most picturesque churches i n  the coun
try. The houses which are reproduced i n  this number 
are most interesting examples of su b u rban d welli ngs. 
They are freely i l l ustrated by gen eral vie ws, floor plans 
and interiors. T h ere are several pages of good read in g 
matter. It  is the ai m of the p u b l i sh ers to constan tly 
increase the val ue of this perio d i cal ,  and those who 
ha ve not seen copies of this edition i n  some time 
should purchase a copy of the A u gust n u m ber. 

e ·  • • •  
Til e C u rr e n t  Supp l e m e n t .  

The curl'ent  SUPPLEMKNT, No. 1232, has a n u m ber of 
articles of great i n teres t .  " Li fe of Naval Cadets and 
A pprentices o n  the German Sch oo ls h i ps" is  a profusely 
i l l u strated article. " B u l let Wou nds in Mod ern War
fare " descri bes th e wounds prod uced by t he n e w  bul
lets from the s u rgeo ll 's point of view.  . .  Elevators " is  
the first instal l llle n t  of an i l l ust rat.ed paper o n  t h e  sub
ject by C h arl es R. Pratt.. A ful l  page en grav i ng is 
gi ven of " S h i p" B u i i d i n g  for t h e  British Navy. " This 
beau tiful i l l ustrat ion  gi ves a most i m p ress i ve idea of 
E nglish sea power.  . .  Red u c t i o n  of S u l p h u r  O re in 
Sici ly " describes a tech n ical co n s u l a r  report of con
siderable i m portance . " Pottery as a n  H istorical Doc u 
ment " is  an add l'ess by S i r  George B l rd wood. .. Meth
ods of Dete r m i n i n g  the I<'requ e n cy of A l tern ating C u r
ren ts "  is a yal uable art i c le o n  electrica l test ing. 
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RECEN TLY PATENTED INVENTIONS. 

R alhvay-A 1'lllIa nce ... 

CAR UOUPLING. -THOMAS HENRY SMITH, Bowie, 
Tex. The invention provides an automatic l ockIng ar
rangement for a car coupling. The coupling consists of 
a stationary jaw and a swinging jaw vertically pivoted 
UpOIl it. A horizontal shaft passes through the station
ary jaw and the roarwardly projecting arm of the mov
a:'le jaw, which is slotted to receive a couple of beveled 

. keys on the shaft. Two other keys are fitted to the shaft 
between this arm and the stationary 'jaw, and these serve 
to lock the coupling when it is closed. The shaft on which 
they are placed has a weighted arm at each end which 
holds it in the proper position. By giving it a quarter turn, 
both pairs of keys are so placed as to slide into openings 
in the stationary jaw and movable arm when tbe coup
ling i s  opened. When it is closed, they assume their 
former position automatically. 

SteaDl. G e nerat i ng A pparatu s. 

BOILER FURNACE.-AN DRE P. RITZOS, Galata, 
TurKey. The fnrnacc has two chambers, one for the 
combustiou of the fuel and a larger one containing tbe 
heati ng coi ls.  There are tbree coils arranged trans
versely across the cbamber. The front one is the high
est and has the interstices between the pipes filled so as 

to make a complete partition. This causes the gases of 
combustion to rise and pass over the coil, wben they 
descend between the other two coils and pass out at the 
bottom of the chamber. 

BOILER FEEDING APPARATUS.-JAMES SCOTT, 
Hakodadi, Japan . This invention consists of two water 
receivers. in which the steam pressure of the boiler acts 
alternately so as to force water from tbe receivers pa.t 
cbeck valves into the boiler. It is particularly adapted 
for use in boilers in which there is a strong back press
ure on tbe steam and in which It wou ld he difficult to 
feed water by the ordinary appliances. 

Electrical Invention!!. 

CONDENSER.-PETER COOPER HEWITT. 11 Lex
ington Avenue, New York, N. Y. This condenser con· 
sists of a plate of glass having concentric rings of 
tmroiI arranged upon both sides. There is an open 
space between the ends of each ring, and the end of one 
ring; is connected to tbe end of the next in such a way as 
to form a continuous spiral, and also so that the discharge 
will  take place in opposite directiolls on the two sides. 
The magnetic effect is centralized by causing the dis
charge to follow the path in the coatmgs, and sufficient 
current is induced in a secondary to light a lamp. 

T E L E G R A P H  SOUND ER. - JAMES SWINTON 

BAYNARD, care L. R. L.  Pritchard, 115 Broadway. 
New York, N. Y. The im provement made hy this 
inventor consi£lts in a circular caRe of Borne resonating 
material in which the sOlmder is placed. The arm 
against which tbe armature lever reb'ounds may be 
brought in contact with the cover, thuB producing very 
loud sounds, or it may be adjusted so that the lever 
makes a short stroke, and hence works very quiet
ly. In order to iucrease the difference i n  sound ou the 
attraction and release of the armature, the cores of the 
electro. magnets have hard-wood pings fastened In tbeir 
tops. The bottom of the case screws into the top part, 
and in its sides are holES \\ hich correspond with hole. 
in the latter, by the parti.l or entire clo,ing of which, the 
sounds are also mumeci . 

ELECTRIC DOOR OPENER.-A DOLPH F. T. WIE

CHERS, 9 Columbus Avenue, New York. " .  Y. The 
cbief features of this invention consist ( I )  of a novel 
push button to be placed in an apartment or flat for 
the purpose of unlatching the front door ; (2) an au
tomatic circuit maker fastened to the hammer of an 
electric bell . By turning tbe button to a certain position 
contact is made by a pin witb some mercury or pow· 
dered carbon, which forms a connection tbrough the 
button witb tbe Circuit closer on the bell hammer. Wben 

tbe button IS preseed at tbe front door, the vibration of 
the bel l  bammer makes the circuit through the automatic 
door latch, and unlocks the door. 

E LECTRIC SIGNAL. - WENDELL H. STILLWELL, 
Topeka, Kan. Tbe object of this signal is to call the 
attention of an engineer to orders which he migbt over
look, at any point on tbe road wbere it is desi rable. An 
electric bel l  is attacbed to the order board, and one wire 
from the bell passes under each clip. The clips are con
nected. and . consequently. if tbere are no papers under 
them, the current will  be sbort-circuited. wbile, i f  there 
are parers, the bel l will ring till disconnected by the 
engineer. The connection is made by a rush lever with 
smal l wheel on tbe end, which rolls over a block beside 
tbe rail ,  

ARC LAMP.-EDWARD M .  CASHION, Glens Falls, 
N. Y. The ohject of this invention is to provide a sim
ple and adjnstable m eans for permitting and regnlating 
a continuous passage of air through the inner globe of 
an inclosed arc light. 'rhe inventor fo!ms the top and 
bottom of tbe inner globe of two d isks, the Inner one of 
which fits l oosely around Ibe cal'Uon, leaving an air pass
age, and the outer one fits snugly. so that the air must 
pass out between the disks. The distance of these 
apart is regulated by ,crews. A pan to catch the <lust is 
fitted around the lower carbon just above the inner ciisk. 
The life of the carbons has been found to increase four 
or five times by the use of this device. 

M I!!ce l l a n e O ll !!  Inventlon8. 

HOG-TRAP.-JOHANN J. EHMEN, Chattan. I l l .  This 
invention provides a trap for holdin� hogs in order to 
ring tbeir nostrils. The trap when set has botb its end 
doors open so that tbe hog will see what appears to be 
a clear passage· way and will readily enter. When be 
bas entered tbe trap, he wil l step upon a tripping device 
which releases . both doors so that they will close simul. 
taneonsly. 

BATTEH M ACHINE . - JOHN CALVIN ROBERTS, 
Bedford, PR. The object of this invention is to pro
vid> a machine in which the ingredients for forming bat
ter may be quickly and tborouj!'hly reduced to the proper 
consistency and then stirred together and made ready for 
the oven. The macblne contains a sugar crusher, a 
beater, and a sieve. To form batter. the proper amoont 
.t eogar is placed In a gradnated hopper, and by simply 

J , itu tifi, !tutti,au. 
turning a crank it is pulverized and falls to tbe bottom of 
tbe machine, where tbe beater is situated. This i. then 
thrown into gear and eggs are beaten up with the sugar. 
The pulverizer IS afterward replaced by a sieve, tbrough 
whicb the otber ingredients forming the batter are intro_ 
duced. 

BEATER AND SIFTER.-·JOHN CALVIN ROBERTS. 

Bedford, Pa. This machine is the same as the preceding 
one, with the exception o f  the sugar pulverizer, which 
is omitted. It is used for siftine: 1I0ur, etc. , and mixing 
it with eggs and other ingredientS, both operations being 
carried on simultaneously or separately as desired. 

SELF-DRAINING CULINARY VESSEL.-HELEN 

J. CARDEN, Bakersfield; Cal. The vessel is an octagonal 
saucepan having smal l perforations in one half of its 
cover, which is permarrently fastened to the Rides, the 
other half being removable. in order to insert the vege_ 
tables. A lid covers tbe perforations in tbe cover while 
the vegetables are cooking, and is provided with a sim_ 
ple catch wbich holds it in place but allows of its being 
blown open if the pressure becomes too great. Since 
tbe vessel has a fiat side, it can be laid down and al
lowed to drain without any special attention. 

INDIAN CLUB.- SAMUEL A. TAYLOR, care M. J. 
Gleason, 142 Fulton Street, New York, N. Y. The in
vention covers two forms of club, one made of rubber 
and infiated and the other baving a skeleton wire frame 
co�ered with leather or otber suitable material. In both 
kinds a spiral spring is piaced in the handle of tbe club, 
so tbat if it is dropped on its end it will rebound. M any 
other new effects can be produced with this club. while 
it cannot damage furniture in tbe least. 

LIGHTING ATTACHMENT FOR ALARM CLOCKS. 

-CULLEN A .  ROBERTSON, The Wonderful Clock Com
pany, Milledgeville. Ga. The attacbment cousists of a 
spring.actuated match· holder arranged to ignite a match 
by rubbing it over some sand-paper, the match lighting 
a fuse suspended over i t, which in turn lij!'hts a candle or 
fire. The mat.ch.holder is released by a tripping lever 
connected with the alarm winder of the clock. 

SHOW C A SE.-ERNEST FADUM, Assignor of one
balf to Reinle Brl)thers & Salmon. Baltimore, Md. The 
novelty of this case lies in the fact that each aI)d every 
glass can be removed at wi!! witbout inj uring it in any 
manner. The frame is made of metal channel plate. 
and tbe glass top is held in place by tbe side pieces, 
which also support the slauting front. 

FILTERING TANK FOR USE ON STREAMS.

EDWARD MAGINN. Allegheny, Pa. The tank is built  
along the river bank, which forms one side of it,  and its 
ends make obtuse angles with the bank. The sides are 
formed preferably of sheet steel, held ill place by steel 
piles driven on both sides. A low exterior wall sur
rounds the tank. and tbe inclosure thus formed is filled 
with sand, as is also the b ' Uom 0 f the tank. The water 
percolates through the sand and thus is purified. after 
which it is drawn off from tbe tank through a pipe 
line. 

INDEX. - BAILEV DUKE L1< GRAS, Assignor to the 
Brandon Printing Company, Nashville, Tenu. The in
dex consists of a large sheet baving an index tab run
ning the length of the right hand side. Slits opposite 
each other and spaced apart are arranged down tbe 
sides of the tab, and into these are placed properly ruled 
slips of pltper ou which the balances may be posted, the 
name of the party or firm owing the balance being 
placed in the space above. The Index tabs project be
yond tbe lMf and may be multiplied to any number re
quired. 'rhe book adapts itself to the use of bankel'f!, 
merchants, manufacturers, and to all other businesses 
in which a general self·indexing account book is re
qnired. 

MUFF-LINING. - MARGARET MAGUIRE, Windsor, 
England. The object of thiS IIlvention is to provide a 
lining for ladies' muffs which can be readily inserted or 
removed, and which will rema;n fastened in the muff 
witbout sewing. This IS accomplisbed by making a 
collap.ible cylinder of silk with fiangeR on each end, 
which are beld III shape by means of a wire. The cylin
der can be gathered up in tbe middle or let out to fit any 
sized muff. 

M AIL·POUCH CLOSURE. - WALTER A.  PIATT, Pine 
Ridge, S .  D. Tbe pouch has a top or cover made of a 
strip of leathe? doubled over with a metal plate in the 
fold. The top is held In place over the opeu end of the 
bag by means of riveted staples or brackets on botb 
sides of the neck of the poucb.  A small space is left 
between the top and the mouth of the bag, through 
which to extract tbe mail matter, and the bag i. closed 
by a metal bar H-shaped in cro.s section, the r.ross arm 
of tbe H goillg between the top and neck of the bag. 
and tbe side uprights passing along the month under the 
U·shaped brackets. Tbe end of the closing bar is 
locked to the edge of tbe bag by a hasp and padlock .  

DUMPING SCOW. - FRANKLIN P .  EASTMAN, 265 
Broadway, New York, N. Y. The center of the scow 
has a peak-shaped Cl'08S section running longitudinal ly 
the whole lengtb. Hinged sides are fastened to it  and 
are so arranged tbat they call all be unlocked nnd low
ered simultaneously. thus ridding the SCOIV of its load. 

WAGON· STANDARD. - JASPER N .  SMITH, Tiverton, 
Obio. The Invention provides an easily detachable 
wagon standard to be placed on a bolster 'or other sup
port. 1'0 the end of the bolster is fastened a U·shaped 
strap. on opposite sides of which are single holes pene
trating through into the wood o f  the bol.ter. A fiat 
.teel spring with a pin neal' one end is fastened to the 
standartl, and the pin goes Into the hole provided for it, 
thus locking the standard effectually to the bolster. 

PEW ROPE AND LOCK.-WILLIAM H. CLARK and 
LLEWELLYN J. WATTSON. San Francisco. Cal. The ob
ject of this invention is to provide a lock that may be 
made of uniform size with the rope with which it Is to 
be applied. and wherein the body and keeper of tbe 
lock will be connccted by a chain concealed within the 
rope and preventing it from stretching. The lock is of 
a simple yet durable CODstruction and of such a form 
that the keeper and lock may. be brought automatically 
to a locked position, but cannot be separated without 
using a key. 

NOTE. -Copies ot any ot tbese patents wlI! be furn
ished by Munll & Uo. tor ten cents each. Please state 
the Dame of the patentee, title ot the invention, and date 
ot this paper. 

The charae fo·r insertion uruur thi>! head is One Dollar a 
line Jor each imerti.on ; about eiaht wonts to a line. 

A dvertisements must be received at publication offi<e 

as early as l'hursday morning to appear in the follow
ino week"s issue. 

Marine Iron Works. ChiCago. Catalogue free. 

}1'or mining engines. J. S. Mundy. Newark , N. J 

.• G. S." 1\1etal Polish. Indianapolis. Samples free. 
Gaso lin e  Brazing Forge. Turner Brass Works. Chicago. 

Y ankee Notions. Waterbury Button Co . •  W aterb'y. Ct. 

Hook and Eye Patent for Sale. F. J .  Rappold. Erie. Pa. 

Gear Cutting of every description accurate ly done. 
The Garvin Machine Co., Spring and Varick 8t8. , N. Y.  

Ferracute Macbine Co. , Bridgeton. N. J . ,  U. S. A. Full 
line of Presses. Dies, and otber Sheet Metal Machinery. 

1'he celebrated . ,  Hornsoy-Akroyd " Patent Safety Oil  
En�ine is built by the De La V ergne Refrigeratinll Ma· 
chine Company. �'o<.t of East 138tb Street. New York. 

1'be best book for electrICians and bellinners in elec. 
tricity is • •  Experimental Science." by Geo. M. Hopkins. 
By mail, " .  Munn & Co . . Dubl i.bers. 361 Broadway . N. Y. 

l:r Send for new and com plete catalogue of ScientiHc 
and otber Books for sale by Munn & Co . . 361 Broadway, 
New York. li'ree on application. 

HINTS TO CORRESPONDENTS. 

N a m e s  a nd A dd l'e88 must accompany all letters 
or no atteution will be paid thereto. 'I'hls is for OUI 
informatiou aud not for publication. 

IC e feren('es to former articles or answers should 
give date of paper and page or number of question. 

I nq II i I·le .. not answered In reasonable time should 
. be repeated ; correspondents will bear in mind tha1 

some answers require not a little research, and, 
tbough we endeavor to reply to all either by lettel 
or in thiE department. each must take his turn, 

H ll yers wishmg to purchase any article not advertised 
iu our columns will be furnished with addresses of 
houses manufacturing or carrying the same . .  

S " eclal ''' r U l e n  I nfo r m a t i o n  o n  matters 01 
personal rather than general interest cannot be 
cxpected without remuneration. 

S c l e n t i l l c  A m erica n S II pp l e m e n t l!J  referred 
to may be had at the office. Pnce 10 cents each. 

H o o k s  referred to promptly supplied on receipt 01 
price. 

III I neral .. 8ent tor examinatl0n sho!lld be distinctly 
marked or labelea. 

(7707) H. K. W. asks : Will a platinum 
lVire beated b y  an electric current Ignite t h e  compressed 
charge in a gas engIne ? A. Platinum wire, heated by 
an electric current, would act too slowly to be used for 
ignitmg the charge of a gas engine. A spark is instan
taneous. A wire requires time both to heat enough to 
eet fite to thc gas and to cool enoue:h to allow the next 
charge to enter the cylinder without igniting it. 

(7708) H. B.  w rites : I have It ther
mometer hanging 10 a room (an exceedingly accurate 
one). It registers 82° say ; now I start a small electric 
motor and hang tbe tbermometer directly in front of it. 
what will  be the effect 00 the thermometer ? A. The 

proper reply to this inquiry i., try it and see. It is so 
easy of practical solution. If the thermometer has no 
moisture on the bulb, it will not be affected by tbe cur
rent of air from the motor. If the bulb bas moisture on 
it, tbe reading will be lowered since the heat necessary 
to evaporate this moisture will most easily be obtained 
from the mercury of the tbermometer, tbus cooling it. 
A dry thermometer registers the temperature of the 
place where It is. A wet bulb tbermometer registers the 
temperature produced by evaporation of water. usually 
lower than that of tbe air where it is. This is some
times called the " sensible temperature." A current of 
air trom a fan cools us by removing the air wllich is at 
the mompnt in contact with our skin, and which is satu
l'oted to a degree with moisture from the skin, and re
placing this air with other air which contains less mois
ture. This dry air takes moisture from the skin and the 
evaporation of tbis moisture makes us cool. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

AUGUST I ,  1 899; 

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

1 See note at end of list about copies of tbese patents. J 

Abradinl? or poHsbinJl machine, C. Recker . . . . . . . . .  629,88.) Acetylene lZenerator. R. L. Doherty . . . . . . . . . . . . . . . .  630.195 Acid, apparatus for making phm�phoric, J. Holt-
l1'\lIun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62!l.900 Air brake hose coupling attach ment, H. A. Dut· ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'29.!l87 

Air brake shmal. Neth ercott & Hersch . . . . . . . . . . . . . 6:10.002 
Ahlrm mechanism. W. �::. Coles . . . . . . . . . . . . . . . . . . . . . t.;29.771 
AlUminum for electroplating. preparaUon of. F. 

S. Loeb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.10.246 
Apparel ,  wearing, C. E. Fosburgh . . . . . . . . . . . . . . . . . . 629.001 
Atomizer. W. W. Weltllng . . . . . . . . . . . . . . . . . . . . . . . . . . 630.277 
A venturin , makintl large articles from pieces of. 

K M. & S. B. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62\1.97� 
Badl!'e. A. J. Kell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.058 
Bale tie macblnes. feed roll for wire. C. O. Sobin· 

skI. . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  6.10.270 
Baler, corn sbock. W. C. Westaway . . . . . . . . . . . . . . . .  6.'10.01:') Baling press. L. M atth ews . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.2.;2 
Rllrber's chair, G. W. Archer . . . . . . . . . . . . . . . . . . . . . . . . 630.1fi9 
Rarnaole scraper. G. A. McLane . . . . . . . . . . . . . . . . . . . .  6.10.261 
Rasin or batb tub stopper. wa.b.  P.  C. Smith . . . . . 6.10.0\1 
S •• ket . laundry. M. B. Conne ll . . . . . . . . . . . . . . . . . . . . .. 630.183 
BatterIes. depolarization substance for electric ; 

G. Platner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.071 Bedclothinl/ ho lder. S. J. Davis . . . . . . . . . . . . . . . . . . . . . 6.10.1U1 
Bedstead. folding, J .  Varcoe . . . . . . . . . . . . . . . . . . . . . . . . 630,140 
Bedstead for Invalids or cblldren, folding, H .  

Roels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.111 
Belt fastener. J. M. Cavins . . . . . . . . . . . . . . . . . . . . . . . . . . 630.180 
Belt. walet, H. J. Galemao . . . . . . . . . . . . . . . . . . . . . . . . . . . 630,049 
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BIcycle cran k . K Heynolds . . . . . . . . . . . . . . . . . . . . . . . . . 62\1.921 
Bicycle crall k and bcarin�. J. H. Rathbun . . . . . . . . ruo.072 
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BICycle saddle. W. H. Craig . . . . . . . . . . . . . . . . . . . . . . . . 629.906 
Bicycle stands. coin cont.rolled lock for. D. B. 

A ustin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,7:,9 
Bicycle support, S. Neumann . . . . . . . . . . . . . . . . . . . . . . .  630.068 
Binder. G. J. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629,889 
Binder. tUe. C. S. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . .  6aO.172 
Binder, shock G. · youngs . . . . . . . . . . . . . . . . . . . . . . .  � . . .  600,158 
BlOCk. See Building block . 
Buard. See Bulletin board . Boiler. See Locomotive boiler. Water tube boiler. 
Boiler furnace, smoke consuming steam, A. New-

BOif�;fiirnii.;e: ·.t.ia;;;: A: 'A.: ·Ri·cbardsoo: ·. : 
. : : : : : :  �:gu 

Bolt. See Stay bolt. 
�g?:lg��:ie�in�' �!��;j: Ce(lersiro�·::::::::::: �  �:� Box. See l .. etter box. M iter box. Paper box. 
Box machine, E. Fanning . . . . . . . . . . . . . . . . . . . . . . . . .  629,783 
Box makmg machine . Crawford & Bu llard . . . . . . . .  b'29,77S 
Bracket. See Car door bracket. 
Brake. See Wagon band brake. 
Brake. H. W. Alden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.281 
Brick mould. [{not & Lnce . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.11. 
Bridge. W. E. t.1unn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.902 Bridge. suspension. N. H. Sturgis . . . . . . . . . . . . . . . .  .; .  629.005 
Broiler or �ridlfol\, A. R. Tal bot . . . . . . . . . . . . . . . . . . . . 630.0U 
Broom moistener. F. B .  Maynard . . . . . . . . . . . . . . . . . . . 6.10.086 
Brusb bolder. S. H. Sbort . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.S23 
Buckle, H. K ern�ood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.906 
Buckle for overal ls, B. G. Corser . . . . . . . . . . . . . . . . . . . .  6&).037 
Buckle. suspender, S. K. Grover . . . . . . . . . . . . . . . . . . . . 6.10,050 
Buffin!!, wheel covering. G. Riley . . . . . . . . . . . . . . . . . . . .  630.109 
Building block, C. A. Summerlott . . . . . . . . . . . . . . . . . . . 6.10.012 
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Button. collar. H. E. Loveland . . . . . . . . . . . . . . . . . . . . .. 630.08f 
Calculator. time, L. K. Sturm . . . . . . . . . . . . . . . . . . . . . . . 629,879 
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Can. See Creaming can. Oil can. Varnish CUll. 
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Cane, apparatus for transferring sugar, A. Bar. 

bay . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . .  . .  . . . .  . . . .  . . . . .  . .. . . . .  630.165 
Car coupling. W. F. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . 6211.88( 
Car couplinr.. W. B. Thomas . . . . . . . . . . . . . . . . . . . . . . . .  630.132 
CH.r coupling 8afety device. J .  D. Roche . . . . . . . . . . .  629.923 
Car door brack et, Vissering & Hoerr . . . . . . . . . . . . . . . 629,832 
Car door lock,  C. P. Waters . . . . . . . . . . . . . . . . . . . . . . . . . .  629,97' 
Car roof. railway. C. A. Smitb " " "  . . . . . . . . . . . . .  h'29.S<7 
Car seat. J .  Kirby. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.290 
Car wheel. E . . J. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti2!I.!Iti9 
Car window. railway, G. Massey . . . . . . . . . . . . . . . . . . . 63(1,251 
Cars or vehicles. emergency brake for. G. E. Stan · 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.�71 Caramels. etc. , macblne for cutting . W. S. Foster. b'29.765 
Card deliverinll machine, T. B. Tuttle . . . . . . . . . . . .  630.138 
Carpet str�tcher. E. L. Scribner . . . . . . . . . . . . . . . . . .  630.0'i9 
Carria",e frame. �'. W. & E. Heymann . . . . . . . . . . . . . . 6.10.(''» 
Carriage spring. S. R. Bailey. . . . . . . . .  . . . . . .  . . . . .  6.'1O. 1ti:t 
Cartridge belt,  S. N. McClean . . . . . . . . . . . . . . . . . . m,IIOS 
Case. �ee Exhibition case. Sample CRse. 

630.070 
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Castin� crucible steel. apparatus for. C. Capper . .  630�285 
Casting metal pipes, etc. , collapsib le core bar for . 

use in, �'. Cbam bers . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . 630.181 Chair. See Barber's chair. 
Cburn. W. M. & W. 1'. Drake . . . . . .  " . . . . . . . . . . . . . . . .  b'29.7SI 

8g���: �.JH����srmi·Ck: : : : : : : : : : : : : : : : :  : : : : : : : : : : :  �:� 
Cigar band cutter, S. J. Ballard . . . . . . . . . . . . . . . . . . . . . 630.l6f 
Cigar ('utter and stamper. combined. J .  L. Thomp· 

son .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  629.828 
Cigar tip cutter. W. Schott . . . . . . . . . . . . . . . . . . . . . . . . . .  630.119 
Cigarett� rnakinJZ macb ine . P. C. Petersen . . . . . . . .  630,103 
Clamp. See Saddle post clamp. 
Clasp, B. G. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.034 
Cleaner. See Window cleaner. 
Clevis, C. W. B lack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.169 
Clip. See 1'oe and heel clip. 
Clock, electric. R. Burk . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  630,17S Clothes l ine reel. N .  Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.� 
Clothes line support. W. M u l l en . . . . . . . . . . . . . . . . . . . .  629.8Of 
Clothes rac k .  J. �'. Wh ite . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10,150 
Cock amI boiler check. bl ow·oft·. W .  Mc intosh . . . . . 630.0ti7 
6g&���;�!!ep�;.o8: Vi.�i-:��uf���·. ·. ·. : ·. ·. ·. : ·. ·. ·. : ·. ·. ·.·. ·. : �:� 
Comb. See Currycomb. 
Computing machine, H. H. Helm ick . . . . . . . . . . . . . . .  630,05.'l 
Copy holder. L. Hudgln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.231 
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Cotton upeners. ",rid bar for, A. T. Atberton . . . . . .  630.022 
Cot���, f.PW.
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Coupl in!'. See Car coup l inl/. Thill  coup ling. Cover handle. vessel. O. K lotz . . . . . . . . . . . . . . . . . . . . . .  6'l9.793 
Cradle and caCl'ial'e. portable, M. 1 .  Knapp . . . . . . . . 630.241 
Crane, W. C. We.taway . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.016 
Crane. eiectric. J. F. rrracy . . . . . . . . . . . . . . . . . . . . . . . . 6'l9.936 
Cream separator, centrif ugal , J. J .  Berrigan . . . . . . 630.168 
Creamintl can. Loy & Groff . . . . . . . . . . . . . . . . . . . . . . . . . .  630.247 
Cuff holder. J .  J ungbRuer . . . . . . . . . . . . . . . . . . . . . . . . . .  630.237 
Cultivator, A.  & M. !:5att ley . . . . . . . . . . . . . . . . . . . . . . . . . 629.876 
Cultivator and planter. cOlllbined, C. W . Mclt"·ar· 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'l9.sm 
Current. motors. arranllement for st.arting alter· . ' " 

nating, �'erra l'is & Arno . . . . . . . . . . . . . . . . . . . . . . . . . 629.897 
Currycomb. M. Campbel l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �!l.7f.s Curtain fixture. L. BUIlg'. . . . . . . .  . . . . . . . . . . . . . . . . . �'� 
g���i�g�: �mi.,\.BJ.uiI�·d�erney : : : : : : : · : : : : : : :  ::: ��:�\ 
Cut-off and separator. rain wat.er, P. D. Evans . . . . ij2!l.HS'" 
Cutter. See Cigar cutter. Cigar band cutter. ;, Cillar tip cutter. Mi l linJr cutter. Roll bolder ' 

cutter. Velletable cutter. 
. 

Cutter bead. W. J.. �·ield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.040 
Cutting device. C. H. W ortben . . . . . . . . . . . . . . . . . . . . . .  6.31.0In 

Cuttinll machine, E. SouthwortlJ . . . . . . . . . . . . . . . . . . .. 6'29,824 
Cycle drivinll mecbanism , H. Bucbner . . . . . . . . . . . . .  629.765 
Cylinder drier, rota,ry. C. M . Kemp . . . . . . . . . . . . . . . . 6.'30.059 Desk lid ou pport . E. �'. Pooley . . . . . . . . . . . . . . . . . . . . . . 629.S16 
Di)!ger. See Potato digger. : 
Display attachment for doors, H. R. M yers . . . . . . .  6'1.9.8Of> 
Display turn table. e lectrically operated. M. Rolle 630.113 
Doutlh into cyl indrical shapes, machine for roll· 
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ing. C. E. & J. E. Pcinton . . . . . . . . . . . . . . . . . . . . . . . . 629,SI5 
Drier. See Boot drier. Cyl inder drier. 
Drill . See Grain drill. 
Drink mixer. A. G. Smalley . . . . . . . . . . . . . . . . . . . . . . . . . 630.009 
Dye and making same. green, A. Herrmann . . . . . . . 630.224 
Dye. lactic aci d.  C. Dreber . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.10.199 
Educational purposes, figure for, H. Hansteill . . . .  630.217 
Elastic fabric. G. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630,110 Electric currents. coin freed apparatus for dis· 

tributing. C. Bieherstein . . . . . . . . . . . . . . . . . . . . . . . .  629,978 
Electric macb ines, relluJating alternating current 

dynamo. Hutin & Lebianc . . . . . . . . . . . . . . . . . . . . . . . 630.233 
ElectriC meter. G. C. Pillmger . . . . . . . . . . . . . . . . . . . . .  629.S70 Electric motor. J. T. Hobson . . . . . . . . . . . . . . . . . . . . . . .  629.S72 Electric motor for brakes, R. A. J. Evans . . . . . . . . €30.205 
Electl'ic motors. means for driving macbines at· 

variable speeds by. W. A. C latwortby . . . . . . . . . . 629.91>2 
Electric switch. Sayles & Reeve . . . . . . . . . . . . . . . . . . . . 630.0i6 
Electric switch and alarm , G. W. MacKenzie . . . . . . 6o'lO.292 
Electrical distribution system, Ferraris & Arno . . 629.89M 
E l ectrical distribution system, G. T. Woods . . . . . . 630,280 
}4�levator. See Water elevator. 
Elevator control l ing devicel C. E. Foster . . . . . . . . . .  6ro.042 
Embroidery hoop. E. Dool ittle . . . . . . . . . . . . . . . . . . . . .. 629.847 EnJZine. See Gas engine. Pulp engine. 
Engine. G. P. B. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . sao.229 
Engines. automatic s h u t  oft mecbanism for 

st,earn. L. Da Rozir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b�,778 
Equalizer, C. R. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'lO,306 
Evaporating apparatus.  D. T. Brand . . • . . . . . . . . . . . .  630.174 
}I�vaporator. fruit. B. Cunninl!bam . . . . . . . . . . . .  � . . . . 630,187 
ExerCisin g  apparatus, electrIC muscular. A. B .  

M c M i l lan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.909 
Exb lbition case for exposing pocket knives, etc. , 

A. Wundes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.840 
Explosion en-.dne or motor , Ii'. R. Simms (reissue) l J .7tJ;i 
Eyel!lasses . adjustable nose guard for. S. S .  

Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62n.��11 
Fabric. See Elastic fabric. 
Fabric foldinf( machine. A. Davnergne . . . . . . . . . . . .  6.1O. 1 A�1 
Faucet and fluid drawer. tntegral, C. H. Bradley . .  6.'--l(). li;; 
�:��:tfrite�������� ��r�
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Faucet. self·closing. G. K.  Cooke . . . . . . . . . . . . . . . . . . . . 6.'10.184 
Feather renovator. 1.\ J .  Shreeve . . . . . . . . . . . . . . . . . . .  629.92B 
Feed water re'!!u lator for boilers. H. Bowles . . . . . .  630.17l Ji'ence. wire. D. \\T. Bromley . . . . . . . . . . . . . . . . . . . . . . .  630.175 �'ermented l iq uids, pressure apparatus for stored. 

J. H. Ayasse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6lll.160 
File. newspaper, S. C. Watts . . . . . . . . . . . . . . . . . . . . . . .  630.145 
Filt.er. J .  A. Mp.iJ<nen . . . . . . . . . . . . . . . . . . . . . . . . . 630,085. 6.'lO.249 
Filter. double. L. Wanner. Jr . . . . . . . . . . . . . . . . . . . . . . . b'29.942 
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�·irearru. breakdown, L. H. Cobb . . . . . . . . . . . . . . . . . . . 629.770 
�·irearm. I(as operated. A. Trava"'Jlnl. . . . . . . . . . . . . . 630.136 
Firearms, trigger mecbanlsm for. A. E. Lard . . . . .  630,061 

(Contmued on page 110) 
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Fireproofing and Insulating compound and pro· 
ducing same, E. Rueff . . . . . . . . . . . . . . . . . . . . • • • . . . . .  630,115 

Fireproofing wood. }I'. L. Konrad . . . . . . . . . . . .  0 • • • • • • •  629.861 
Fishmg reel, P. H. Yawman . . .  ' . . . . . . . . . . . . . . . . . .  " 62RSt2 
Folding machine. R. C. Seymour . . . . . . . . . . . . . . . . . .  b"29,92S 
Form to materials, machine for giving. J. H. Pel· 

lerin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.265 
Furnace. See Boiler furnace. Ore roastIng and 

calcining furnace . 
Furnace peel, 8. M. GUBS . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . 629,993 
Fur
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chers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.283 
l.'ufuiture pad, N. Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,128 
Furniture. school. W. H. Metting . . . . . . . . . . . . . . . . . . . 630.2.'>3 
�'usee for rail way or other uses, R. M. Clark . . . . . .  630.035 
Gage. A. Lynk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.248 
Gage glass. W. A. Downes . . . . . . . . . . . . . . . . . . . . . . . . . . .  62�.M4S 
Gas and oil separator. C. C. & \V. E. Brown . . . . . .  ,. 629.S45 
Gas apparatus. acetylene, A. A. Strom . . . . . . . . . . .  629,971 
Gus enJline, L. J. Hirt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'29,904 
Gas engine, explosi ve. R irt & Horn . . . . . . . . . . . . . . . . 680.0S8 
Gali generator, acety lene, Henderson & Stapp . . . .  b'29.8.1. .... 
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guishing, O. von Morstein . . . . . . . . . . . . . . .  " . . . . . . . .  6'29,803 
Gas lighting apparatus. J. I.. Creveling . . . . . . . . . . . .  629.bW 
6as, method of and apparatus for producing 

acetylene, W. A .  Hoot . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,075 
Gas purifier. Doherty & Butterworth . . . . . . . . . . . . . .  629.9,:)8 
Gear and buffing ap�aratus, draw. G. Westing-

bOuse. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  629.943 
Generator. See Acety lene generator. Gas gen

erator. Steam generator. 
Glass articles, apparatus for forming hollow. 

Muttler & Clough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.284 
Glassware mouldmg machine, H. H. Bridgwater . 629,R44 
Glove, huskin�, ��. Greenstreet . . . . . . . . . . . . . . . . . . . . .  62H.OOI 
Glove or mitten, P. P. Reisenhus . . . . . . . . . . . . . . . . . . 6.10.:302 
Gold or silver, extracting, J .  J. Hood . . . . . . . . . . . . . . . b'29.90.i 
Grain dri l l .  W. F. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"2!l.8.,)9 
Gramophone P. H. Holm . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.003 
Grate. centripetal fire, C. C. Longard . . . . . . . . . . . . . . .  629,797 
Grinder. sickle. J. Macphail . . . . . . . . . . . . . . . . . . . . .  . . 629.798 
Gripping deviCe or carrier, J. Hormby . . . . . . . . . . . .  629,997 
Gun carriage, Darmancier & Dalzon . . . . . . . . . . . . . . . . 630,188 
Guns, extracting mechanism for breech loading, 

Dawson & Buckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.192 
GnuR, means for firing. J. A. Normand et al . . . . . . . 630.095 
Guns, means for pointing, D. F'roissart . . . . . . . . . . . .  630,211 
Guml of warships. apparatus for automatical ly 

discbarging-, J. A .  Rowe . . . . . . . . . . . . . . . . . . . . . . . . .  629.819 
Hammer, magazine t8.ck, L. W. Sammis . . . . . . . . . . 6.10.116 
Hammer. power, W. Foglesong . . . . . . . . . . . . . . . . . . . . .  630.041 
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Handle. See Cover handle. Implement haudle. 
Handle bar. J .  Paquet. . . . . .  . . . . . .  . . . . .  . . . .  . . .  630.069 
Harness. J. S. Park .  . . . .  . . . .  . " . . . . . . . . . . . . . . . . . . . . . . 630.301 
Harrow, G. Van Sickle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.10.139 
Harrow. ridIng, J. }1'. Moore . . . . . . . . . . . . . . . . . . . . . . . . 630.300 
Harvester rake attachment, J. Pegg . . . . . . . . . . . . . .  6BO.102 
Hat hand. M. & I.  Grenthal . .  . . . . . . . . . . . . . . . .  629.788. b"2!l.9·J2 
Hats, mourning band for. Burt & Harris . . . . . . . . . .  fi:10,17Y 
Heading cuttin� machine, Field & Lawton . . . . . . . . 62!J.Hb'9 
Heater. C. C. Bal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.1O.loa 
Heel seat roundmg machine, O. Paquette . . . . . . . . .  b�l,SlO 
Hing�. E. J. Hollenbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.658 
Hitching post and bicycle rack. combined, T. R .  

D R  vis . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  . . .  629,779 
Hog trap. J. P. Tarr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10. 131 
Hog trap and crate. combined, W. Marshall . . . . . . . 629.865 
Hook. See Safety hook. 
Hooks. etc., to straps, device for attaching, H. T. 

Detert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  630.198 
Hoop. See Embroidery hoop. 
Horse detacher. S. A. Haines . . . . . . . . . . . . . . . . . . . . . . .  62R962 
Horseshoe, soft t.reaa . K. B. Evans . . . . . . . . . . . . . . . . . 630.204 
Horseshoeing stal l .  E. F. Watson . . . . . . . . . . . . . . . . . . . 680.276 
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Ice cutting machine, E. E. Jones . . . . . . . . . . . . . . . . . . .  62�.964 
Implement handle. W. H. Riffel .  . . . . . . . . . . . . . . . . . . .  6.10.073 
Innicator. See Speed indi.cator. 
InfUSions, device for making. E. C. C. Stanford . . 629.8'j8 
Inhaling apparatus. F. & F. Wanz . . . . . . . . . . . . . . . . . .  629.833 
Inking apparatus. automatic lifting mechanism 

for. T. M. Norr,h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.91'; 
Inkstand shield. R. G. Hopkins . . . . . . . . . . . . . . . . . . . . .  6.lC.0i).5 
Insect kUling device, A. G. Jacobs . . . . . . . . . . . . . . . . . .  629,998 
Iron. See Sad iron. Shaft iron. 
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Journal bearings, straining pad. for. W. P. Bend-

in" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.76'1 
Journal box. E. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.949 
Key fastener. C. W. Robnett . . . . . . . . . . . . . . . . . . . . . . . . 629.92'1 
Kiln for burning earthenware. etc . •  R. C. Staley . .  62Y.8'ln 
KIln for burning sewer pipe. J. T. �'inch . . . . . . . . . . . 630.207 
Knife. See Rotary knife. 
Knitting machine, H. Donner . . . . . . . . . . . . . . . . . . . . . .  6'29.892 
Knittin� machine, D. F. Sullivan . . . . . . . . . . . . . . . . . . .  62f1.880 
Lace holder. shoe. L. E. Grabendike . . . . . . . . . . . . . . .  629.8.')2 
Lamp, acetylene gas generatinJ.!. Bilbie &; Drivet. 6:!9.94S 
Lamp chimney cleaner holder. W. Rayl . . . . . . . . . . . 6.'lO.107 
Lamp, electriC arc. F. Booker . . . . . . . . . . . . . . . . . . . . . . .  629.979 
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Lathe. engine, J. C. Santon . . . . . . . . . . . . . . . . . . . . . . . . . . 6'29,874 
I�athe, en

�
il1e, S. C. Schauer . . . . . . . . . . . . . . . . . . .  � . . . .  6.30.0'i7 
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E. Ekerdt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.202 
Lead, zinc. or silver from complex sulfidic orea. 

extracting, C. Hoepfner . . . . . . . . . . . . . . . . . . . . . . . .  62B.8.-"i6 
Leather working machine, F. F. Slocomb . . . . . . . . .  6.'iO. I22 
Leather working machinery. W. J. Dunham . . . . . . 630.0:19 
Letter box and bell. combined. H. Elrod . . . . . . . . . .  630.203 
Lifter. See Pan li fter. Pan, pot, or l id lifter. 
Linotype machine, J. R. Rogers . . . . . . . . . . . . . . . . . .  630,1 12 
Loadinl' platform. portable vessel. C. R. Allen . . .  6'19.975 
Lock. See Car door lock. Trunk lock. 
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Locks, operating handle for combination. A. G. 
Jacobs .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.999 

Locomotive boiler, D. Drummond . . . . . .  � . . . . . . . . • . .  b"29.893 
Log loadinll apparatus. H. B. Phillips . . . . . . . . . . . . . .  6.'lO.105 
Loom. R. Crompton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.289 
Loom, Crompton & Wyman (reissue) . . . . . . . . . . . . . . 11.762 
Loom shuttle guard, J. B. Newell . . . . . . . . . . . . . . . . . .  6.'S0.263 
Loom shuttle. self threadinJo:. S. M. Hamblin . . . . .  6.'lO.051 
Loom thread parter. C. L. Joy . . . . . . . . , . . . . . . . . . . .  600.236 
Loom warp stop motion, J. H. Northrop . . . . . . . . . . .  SaO.U!lfi 
Loom •. back box plate for. J. H. Northrop . . . . . . . .  630.097 
Looms, illass beam bracket for ribbon, W. W. 

Uhlinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.Sal 
Lubricating device, A. H. Gilman . . . . . . . . . . . . . . . . . .  6:{().ll48 
I�ubricator. G. B. Essex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62R8�;; 
Lubricator. �'. W. Marvin . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.065 
Marker. sod l ine. G. O. Walkup . . . . . . . . . . . . . . . . . . . . 630.142 
Matcher head. W. W. Philbrick . . . . . . . . . . . . .  629.813. b"2!l.hI4 
Mattress stuffing machine. Eg�leston &; Oliver . . . 6.'lO.201 
Mechanical movement. J. E. Hartwell . . . . . . . . . . .  630.218 
Memorandum pad. duplicating. C. P. Searles . . . . .  6.'lO. 120 
M.ercerizin�. P. Dosne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.780 
Merry·go-round. Olson & Johanson . . . . . . . . . . . . . . .  630.00:) 
Metal bars. machIne for jumping. welding. and 

bend in 1'. A. Cbarlet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.082 
Metal into hollow articles or strips of metal. ap-

paratus for converting liquid, A. Prym . . . . . . . . b'29.ti17 
Milk cooling apparatus. T. Schubert . . . . . . . . . . . . . . .  629.S76 
Mill . See Sawmill. 
Mi l ling cutter, removable tooth. H .  S. Brown . . . .  630.081 
Mines. hoisting cage for. J. W. Hal l .. . . . . . . . . . . . . . .  629.854 
Miter box and calculator. double. P. F� Mc� 

Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.257 
Mitten. V. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.078 
Mixer. See Drink mixer. 
MOUld. See Brick mOUld. 
Moulding machine. T. H. Furlow . . . . . . . . . . . . . . . . . .  6.10.212 
Mouldinl'. picture. W. H .  Cowl.. . . . . . . . . . . . . . . . . . . . .  630.185 
Mortising machines. boring attachment for, L. 

W. Greenleaf .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.787 
Motor. See EJectric motor. Hydraulic motor. 

Petroleum or simtlar motor. 
Motor control . A. H. Whiting . . . . . . . . . . . . . . . . . . . . .  629.837 
Motor wheel, revolving pistull. F. Burger .. . . . . . . .  630.029 
Mower. lawn. �'f1end & Ray . . . . . . . .  . . . . . . . . . . . . . . .  629.990 
Mowers, ball bearing adjusting device for lawn, 

A. B. ·Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.03:1 
Nut lock. R. H. Hemphill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"2!l.!l9'; 
Nut lock. J. Saur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:lO.117 
Nut lock washer. L. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.MI8 
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Ore roasting and calcining furnace, G. A. Richard 6.'10.108 
Ore washer, E. J. Heverstock . . . . . . . . . .. . . . . . . . . . . . . . .  629,947 
Pad. See Furniture pad. Memorandum pad. 
Pan lifter. D. F. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.799 
Pan, pot, or lid l ifter. J. A. V.  Brann . . . . . . . . . • . . . . .  6'29,9R1 
Paper bag machine, JI,J. E. Claussen . . . . . . . . . . . . . . .  629.888 
Paper ball machine, Crist & Scbenck . . . . . . . . . . . . . . .  6�UJ8H 
Paper bag macbine, C. V. Crist et al . .  . . . . . . . . . . . . . .  629.98;; 
Paper box. folding. H. M. Russel l .  . . . . . . . . . . . . . . . . .  6.'lO.OO7 
Paper. manufacture of, W. K. rrrotman . . . . . . . . . . .  629.937 
Paper webs, rol l for winding. J. H. Baker et nl . . . 629.97fi 
Passenger recorder, A. Swenson.. . . . .  . . . . . . . .  . .  630.272 
Paving. etc .. and forming same. composition of 

matter for, \V. J. Burke.. . . . . . . . . . . . . . . . . . . . . . . .  6'29,766 
Penholder. C. P. Swett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi29.972 
Penholder. W. Thurman . . . . . . . . . . . . .  . . . .  . . . . . .  . .  6.3(). I83 
Petroleum or similar motor, F. P. Gautier. . . . . . .  6.10.213 
Photollraph mounting, A. C. 1'. Gross . . . . . . . . . . . . . .  t�'1O.215 
Piano action, A. D. Lnvene .. . . . . . . . . . . . . . . . . . . . . . . . .  630.000 
PiCKer cam point, Holt &; Hazlewood . . . . . . . . . . . . .  6..'10.227 l'iQtur'l trame, A. E. Kiutuer . .  . . . . . . .  . .  . . . .  . .  . . . . .  tiW,2iO 

J c itutific �mtricau. 
O R D I N A R Y  RA TES. 

Inside Page, each insertion .. - ,. tl cents a line 
Bac k Page. eacb i nsert i o n ,  - - $1 .00 a line 

ITFor some classes of Advertisem.ents. Special and 
Hi{1her rates are required. 

The above are charges per aga.te l ine-about eight 
words per line. This not ice shows the width of the : ine. 
�i���
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ment, as the letter press. Advertisements must be 
received at Publication 0ffice as early as 'l'hursday 
mormng to appear in tbe ful lowing week's issue. 

Star * 
Lathes 

Foot power 
Screw . . •  

...  cutting 
Automatic 
Cross feed 

9 and t I - inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca FaJ l s  Mfg. Company, 
6 9 5 Wator St . • Seneca Fal l s. N.Y· 

Picture hanging or removing device. C. E. Bald-
win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.760 

Pitcher. sirup. J. M. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . 630.018 

�l��:�'c�il�;eJtl��: 'w:' ii: ·1·j.apba�e�: : : : : : : : : : : : :  ::':i� 
Placket c loser. etc., J. E. Davidson . . . . . . . . . . . . . . . .  630,100 
Placket fastener. '1\ Hollander . . . . . . . . . . . . . . . . . . . . .  t:;{().22fi 
Planter. 1' . . 1. Callahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fioo.030 
Planter. hand. J. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  ti&I.u"lO 
Plastermg bui ldi uJls. means for. }I'. Venezia . . . . . .  6:"10.141 
Platform. See Loading- platform. Rollin� plat

form. 
Plow. ,}, M. Heckman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.0;-)2 
Plow attachment. A. McLean . . . . . . . . . . . . . . . . . . . . . . .  WoJ.96.-1 
Plumb bob. A. Nacke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:10.21)2 
Pneumatic tool .  C. W. & C. H. Peck . . . . . . . . . . . . . . . .  629.007 
Pocket book. M. Scheuer . . .  629,821 
Post. See Hitching post. 
Pot. See Coffee or tea pot. 
Potato digger, M. G. Bean. . . . . . .  . 6.10.167 
Potato digger, D. Buchanan . . .  : . . . . . . . . . . . . . .  ti80.177 
Potato digger, E. Puttkammer . . . . . . . . . . . . . . . . . . . . . ti'l9.9'20 

�����in:��lB:::!W� t:ri�ii·s . ������ro����
s
��. \Vell-

inlorton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  0.'10.149 
Prmting" press, '1'. M. North . . . . . . . . . . . . . . .  6�.911 to ti2�.9H 
Printing press. O. Hoesen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.�ti8 
Printing press feeding machine attachment. W. 

G. Trevette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.8:J0 
Propeller, steering, A. '1'. Otto . . . . . . . . . . . . . . . . . . . . . .  629.006 
Pul iey. ball bearing, J. W. Parkin . . . . . . . . . . . . . . . . .  tmO. 101 
Pul ley. Iwide. J .  H. �·Iynn . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.899 
Pul ley spoke blanks. die for shaping, T. Corso 

caden . . .  . .  . . . .  . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . .. . . . . .  6:lO.0�6 
Pulp engine. Ii\ L. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  629.970 
Pu lp screeninJ,( machine, C. Smith . . . . . . . . . . . . . . . .  6.'10. 123 AMERICAN PATENTt'!. - AN lNTER- Pulvenzer. J. H. ;;teele . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831U25 
Pump, compressed air, M. L. M itchell . . . . . . . . . . . .  629.&i7 e�ting and valuable table showing the number of patents granted for the various subjects upon wh ich petitions have been flIed from the belZinnine- down to December 31. 1894. Contained in SCI ENTIFIC AMERI C A N  su p

PLEMENT. No. 1 00".!. Price 10 cents. 'ro be had at tbis office and from all newsdealers. 

Foot Power :r�d
�;ra���:'� 

J;.�;'t.���s�;. Plan-
SHEPARD LATHE CO . •  133 W. 2d St.. Cincinnati. O. 

Pump. pneumatic, W .  K. Peters . . . . . . . . . . . . . . . . . .  62SJ.812 
Pump. rotary, B. Lobee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.7!)6 

���g8��:�ha�is� i�rb��·e��tjng· i;iig'e,' �;: Stliiii ��:fM 
Punching machine, \V. A. Langjahr . . . . . . . . . . . . . . .  6'29,862 
Rack. See Clothes rack. 
Rag dusting machine. A. A. Wheat . . . . . . . . . . . . . .  630,307 
RaiJ for electric roads, trolley, W. A. P. Wil lard, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.153 
RaH joint., R. Price-Wi1Iiams . . . . . . . . . . . . . . . . . . . . . . . .  629.�19 
Rllil joint, J . G. Schreuder . . . . . . . . . . . . . . . . . . . . . . . . . .  629,926 
Rai

k(i��.� . ��� . .  ��.
t
.�
l
.
l
.
i
� . .  ���.

s
.� . ���: . ��.����.��: .�: 629.800 

Rai lway switch, T. Copeman . . . . . . . . . . . . . . . . . . . . . . . . 62R9:>5 
Railway switch, F. L. Pedneau . . . . . . . . . . . . . . . . . . . . . .  b'29.Rll 
tt��:.

a
{ ��ip�e.�: .": �'.�

o
l1' : : : : : : : :  : : : : : : : : : : : : : : : : : : :  ��:� � ..... @> �. P.· pef.·tters ' Ran"e. L. J<;del. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.762 . . . • • H.ange finder. G. Langer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,244 

.,., Hecorder. See Passenger recorder. 
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629."174 

S T I  L LSO N W R E N C H ��r�l�����g�: ���I�
l
l��:t�r���ie;.: : : : : : : : : : : : : :  �:&� 

which i� particularly- adapte� ff!r turning out the best ���Pl�����'g
Cd�i���

k
G�·E:·smart.:: : : : : : : : : : : : : : : : : :  �18:6t5 work wtthout crusht.nq th� pt1-!e I.n the least. All parts Hol l  holder cutter, W. B. Purvis . . . . . . . . . . . . . . . . . . . .  600.267 are dr4?P-:forged. Once trIed, It IS always used. It has 

I 
Rolling platform, H. P. Johnson . . . . . . . . . . . . . . . . . . .  630. 2:";5 mB;ny �mltations .but. no equals. See explanatory cuts. J ' otary knife, W. L. Noble . . . . . . . . . . . . . . . . . . . . . . . . . .  6::IO,0!J4 Price hst on applIcatIOIl to !.�otating and braking mechanism for turrets 

WALWORTH M F G .  CO .• 20 O l iver Street. Bost o n .  Mass. etc . •  J. Horne .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .'. 630.228 

LAT H E S 
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.� .� 6.'lO.OSO , Rule. combination, J. )j'. O'Neil . . . . . . . . . . . . . . . . . . . . . 6:�O,I{)(1 

Sadiron. A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.801 
Saddle. H. A. Perry . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  6.30.21"; 

FOR Saddle post clamp. W. C. Brown . . . . . . . . . . . . .  , .  . . . . .  6.'lO.l7i; 
C U N SM ITH S  TOOL Safety book. W. M,ar�indale . . . . . . . . .. . . . . . . . . . . . . . . . .  63l1.0I!4 

MAKERS, EXPER I- ��rl�: 
s
;��;n�

o
��p�r�iu�

I
���
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��:::

I
��ci. 

. .  aidi: G; 629.764 

M ENTA L  A N D  R EPAI R Dresser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'lO.0�' 
WORK ETC Sample case. C. J .  Stravlo . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.1 21' 

Send fdr Illu;. Catalog. ��;� 5�ft:IJ��:ft�·. ��������: : : : : : :  : : : :  : : : '. :  : : : : : :  1�:��� -:J�������!I� W. F. & l n o .  Barnes Co . �aw fil ing machine. J .. F·. Cormsh . . . . . . . . . . . . . . . . . .  fiSO·288 
1999 Ruby Street SawmIl l .  band. E. E. F ltzger.ld . . . . . . . . . . . . . . . . . . . . .  629.84n 

ROCKFORD. iLL. �:!:h;�a�t:��rtfe?��g::;:l��fg�
s
�

u
�;n�'

.:�.��.�� [�:m 
---------------------� Scale. spring computinlI. W. F. Stimpson . . . . . . . . . .  62!l.9:14 

Scraper and carrier, road, J. A. Taylor . . . . . . . . . . . . .  62H.82f1 S M ALL POWER MOTO R S .  
This cut represents our small 110 volt 

Direct Current Motor with cla.mp attacb
ment. We make these in three sizes, 
1·10. 1-8 and 1-6 h. p. Can also furnish 
them on flat base or with speed regulat
in� rheostat in base. We manufact.ure 
1-6 h. p. 220 and 500 volt Motors. 1·8 and 
1-6 h. p. Alternating Motors, Dental MO- I 
tors, etc. A lAO a full line of D. C . .b'an 
Motors. Send jor Rul1Rtin No. Iffi S of 
SmaU Motors and 1899 Fan Motor Catalog. 
T h e  H o ltzer·Cabot E l ec.  Co .. Bosto n .  ( B rookl i ne) Mass.  

M AX I M U M  POW E R - M I N I M U M  C O S T .  
If  you use a pump for 

beer, lard. acids, starch, 
p e t r o  Ie u m ,  brewer's 
mash, tanner's l i q uor. 
cottonseed oil or fluids� 
hot or cold. thick or thin 
you want to get the 

TABER ROTARY P U M P  
the most work at 

Simpl 
run 

Scraping machine. road or street, L. W. Towne . .  630,275 
Screen. See Window screen. 
Seal . self lockin.ll. Eo 'l'yden . . . . . .  , . . . . . . . . . . .  629.938. 629,9311 
Seal ing or unsealing cans, means for. H. R. 

Allen. Jr  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.84a 
�eeding and ferti lizing machine. J. S. Heath . . . . . .  629,004 Separator. See Cream separator. Gas and oil 

separator. Steam separator. Water and steam 
separator. Waterworks separator. 

Settin�. c luster, Dover & King . . . . . . . . . . . . . . . . . . . . . .  630,197 
Sewing beads to t"abrics, machine for, H. A. 

Domenl'et . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  620.196 
Sewing macbine. Towns & Barrett . . . . . . . . . . . . . . . . .  6W.881 
Sewing machine, hemstitch . A. J. A. Oesterreich 6HO.099 
Sewing machine shaft hanger. E. '1\ Thomas . . . . . .  6aO,274 
Sewing machine trimmer. ('. H. Foster . . . . . . . . . . . .  6:10.209 
Shade attachment, window, Blake & Cox . . . . . . . . . .  6.10.170 
Shade supporter. adjustable window. W. G. 

Templet-on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�.827 
Shaft iron. W. A. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . .  629.900 
�haft, vehicle. W. Scbenker . . . . . . . . . . . . . . . . . . . . . . .  629,92.1 
Shank stiffener moulding machine, O'Brien & 

K eilh . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . .  629.809 
Sharpening edged tools. device for, W. Purdy . . . .  �-lO.l00 
Sheet holding and straining device. T. M. North 629.916 
Sheet holding and straining device, W. Spalck-

baver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.930 to 629.933 
Shingle R'awing macbine. W. E. Brown . . . . . . . . . . .  6:10.027 
Ships7 hul ls , device for cleaning. G. A. McLane . .  630.260 
Sboe fi l ler. extenSIble. A. G. Guindon . . . . . . . . . . . . . .  629.853 
Sifter. W. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.802 
Signal. See Air brake signal. 
Signal system. electriC, Kissinger & Trunkel.. . . . 629.792 
Sink board. J. Flindal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.784 
Smoking pipe attachment. H. A. Rohm . . . . . . . . . . . .  600.074 
Snow plow. F. 0180n el al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.917 
Soap. makmg. T. W. Nichols . . . . . . . . . . . . . . . . . . . . . . . .  6:lO.092 
Solder cutting machine, W. E Crocker . . . . . . . . . . . .  629.777 
Soldering- machll le. can. E. & W. J. Phelps . . . . . . . . 629.918 

MANUFACTURERS OF tlound deflector. J. F. Batchelor . . . . . . . . . . . . . . . . . . . . 630.166 
T U R B I N  E W ATE R W H E E L S , ��:�� ��������·r�\1.eii�;;'�� : : : : : : : · : : : : : : : : : : : : : : : : : : �:� adapted to all duties. Speed indicator, T. Von Zweigber,zk . . . . . . . . . . . . . . .  62�.946 

POWER TRAN S M I TT I N G  M AC H I N E R Y Spike. A. W. Griffith .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.049 
""'!!!oi!!!!IIiIE��Gearing. Rope Wheels. Friction ClutCh�s. ��n���� �e

e
a.::�:: J. : 'B�����

s
r : : : : : : : : : : : : : : : : : : : : : :  �:?� 

Shafting. Pulleys. Hangers, etc. Catalogs on applicat'ion� Spring. See Carria�e sprIng. 
Stacker. straw, J .  N. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  630,279 

WELL DRILLING 
Machines 

Stamp. hand. J. A .  Heany . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.222 
Staple forming and driving machine, F. P. Ros-

back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.:1113 
Start. or stop motion mecbanism. A. A. Merritt . . .  630.298 

I Start ing or stoppm.ll mechanism, J. Campbell . . . .  630.0.'l1 
Stay bol t . . J.  M. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.161 
Rteam f'!enerat.or, wat.er tube. F. Windham . . . . . . . . 629.882 

Over 70 sizes and. styles. for drllIlng either deep or 
sballow wens tn any kind of soil l'r rock. MountM 
on wheels or on sills. With engines or bors� powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog.· 

Steam separator. C. \V. Baker . . . . . . . . . . . . . . . . . . . . . .  6.'10.024 I Steam trap. A. J. Rllyley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.308 
�team trap . . T. W. Nasmltb . . . . . . . . . . . . . . . .  630.088 to 630,090 
Stereoscope hoods, machine for trimminll, White 

& Leffier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  629.8.16 
Stop for machines, automatic, F. Zielke . . . . . . . . . . .  6'29.883 
Stopper. See Basin or bath tub st.opper. WIL LIAMS BROS., Ithaca, N. Y. �tove and ventilator. gas, H. M. Williams . . . . . . . . .  6.'10.017 

Por 
the 

K"ead ing  and Mix ing  Machi nes 
Over 6200 in use. Over 300 varieties 

in 15.1 ditferEmt industries. 
Paten ted in all count.ries. 
W E R N E R  & 

P F L E I D E R E R  
Saginaw, Mich. Build
ers Of all kind. of Chemi
cal Machinery. also at 
Cannsta.tt,London, Vienna, 
Berlin, Paris and Moscow. 

Hiahp·..'l;t International A ''Wards 

Stove or range. R. S. Stepbenson . . . . . . . . . . . . . . . . . . .  630,126 
Submarine mining and ore separating apparatus, 

E. C. Nichol • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.910 
8wa�ing machine. F. V. \Vhyland . . . . . . . . . . . . . . . . . . 629,838 
Rwitch. �ee Electric SWItch. RaHway switch. 
Rwitch mechanism. J . P. Coleman . . . . . . . . . . . . . . . . . .  629.953 
Teaching computation. device for, M. S. Cunning-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.891 
Telegraphy. automatic. S. Whitehall . . . . . . . 630.151. 600.152 
Tplepbone exchange system. G. L. Cragg . . . . . . . . . .  629.957 
rl'h i l l  coupl ing. A. B. Lyman . . . . . . . . . . . . . . . . . . . . . . . . 6.10.001 
'I'hi l l  conpling. antirattl ing. W. D. Roeder . . . . . . . 62Y.!l24 
Thresh in.z machine, J. AbelL . . . . . . . . . . . . . . . . . . . . . . . 629.758 
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'I'ieket., vending. C. Cahoon . . . . . . . . . . . . . . . . . . . . . . . . .  629,767 

Best Rull·ng MachHl· es, '1' i le arch construction. S. F .  Evans . . . . . . . . . . . . . . . . 6'2!I.R91i 
Tobacco di�tributing device. Grouvelle &; Belot . . 629.900 
Tobacco. machine for manufacturing lump or Hal1d and Power. with or without the 
ToeP!��
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:rbY '& ' i�u(iw'ick: : : : : : : : : : : : : : : �:�� BURROWS I DEAL AUTOMAT I C  S TR IKER Ton�ne support. wagon. J. C. Lamhert . . . . . . . . . . . .  6:m.24:1 

a n d  LAPPER, ']'oy pist ol. W. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.;;20 

I D EAL BEAM STAN DAR DS �����i��
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IDEAL I N K  FOU NTAI N S .  

and I D EAL CRAN K.  apply  to  
'I'rap. See Hog trap. Steam trap. 
'1'rap ann pump regulator. automatic, W. Foster . . 630.04H 
'('read, \V. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629Jl;,)1 
']'readle mecbanism . P. DiehL . . . . . . . . . . . . . . . . . . . . .  6.'-«1.194 

Springfield. Mass. i '1'ripod. C. J.  W. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:10.220 

P.i:;;;;;,;:;;�!!!���:;::;��=i:;:�=�:;;�. 1 ��;fl'e� ����I�' J: �: r.f.';,��· ·: :::: ::::: .
. 
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Truck. car, F. Scbneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.004 
'I'ruck side frame, car, E. F. Goltra . . . . . . . . . . . . . . . . .  600.214-
rrrun k  lOCk, B. BernsteIn . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.7o.� 
Truss; W. L. Fick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.206 

��?sS�� ·�:�gr�e· · fe'ediiii " �e'chanism: ' 'j: '  E: 629.863 

1·ynan. . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.940 
Typewri t ing- machine, W. P. Kidder . . . . . . . . . . . . . . .  6.1O.0m 
TYDPwri t ing machine. E. H. Merritt .. . . . . . . . . . . . . . .  629.MO 
Typewri t in� machine, E. S. Shimer. . . . . . . . . . . . .  630.121 
Typewriting machine escapement, J. A. &; A. H. 

Bedworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.025 
(Continuea on paue 111) 
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When you see that sign on a barber shop 
"Williams' Shaving Soap used here." you 
need not hesitate to enter. You may be sure 
of a good, clean, comforting, refreshing 
shave. Above all, you are safe from the 
dangers which lurk in cheap, inferior shav
ing soaps. 

WILLIAMS' SHAVING SOAPS are used 
by all first-class barbers. and are for sale all 
over the world. 

The J.  B. Williams Co . •  Glastonbury, Ct. 
Depots · London, Paris, Dresden, Sydney. 

Buy Telephones 
T H A T  A R E  G O O D- - N O T " C H EA P  T H I N G S . "  

The  difference i n  cost is little. We  Iluarantee 
our apparatus and guarantee our l',ustomers 
against loss by patent suits. OUi' guaran· 

tee and instruments are bot.b good. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  

2 5 0-2 5 4  S o u t h  C l i nlnn St . .  C h icago. 
Laroe.st Manufacturers of Telephones 
exclusively in tne United States. 

" A m erica n - H u n n i n gs " 
T E L E P H O N E S .  

Transmitters, MlII<neto Bells and Tele
phone Switchboards. Over 200.000 ot 
our telephones in successful operation. 
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sine-Ie Une or metallic circuit and number at 
telephones to be used on one hne. rT Send, for catalogue us. A . "  

A M E R ICAN E L E C T R I C  T E L E P H O tiE C O . ,  
1 7 3 South Canal  St . •  C h icago, I I I .  

(The TrWder.) 
Small as an opera glass. More 
powerfnl than the largest Held 
gla.�s. Send for Circulars. 

Q U E E N  & CO. 
Optical a:;'�nrW':-� 1 nst  ........ 

1 0 1 0  Chestnut Street, 
PHILADELPHIA. PA. 

For Turning Axe. Adze. Pick, 
Sledge. Hatchet. Hammer. An
ger, }1'i le, Knife al1d Chisel Han
dles. Whiftletrees. Yokes. Spokes. 
Porch Spindles, Stair Balusters. 
Table and Chair Legs and other 
irregular work. 

Patented. ar Send for Circular .d. 
The O ber Lathe Co • •  Chavin Falls. 0 • •  U. S. A. 

T H E  � E 'V BRIST O l ,  (jO I J � 'I''';R 

T H E  SC I E N T I F I C  A M E R I C A N  

1 2 ,500 R E C E I PTS, 708 PAG ES. 
Price.  $ 6 . 0 0  i n  Cloth ; $6.00 I n  Sheep ; $ 6 . 6 0  in  

Ha lf  M o rocco. Postpaid .  

T,�o�� h���� 
been on the mar
ket for nearly 
six years. and 
the demand for it 
has been so great 
that t.welve edi
tions h ave been 
cal led for. 

The work may 
be regarded as 
t h e  prod uct of 
the stud ies and 
p r a c t i c a l ex
perience of the 
ablest chemists 
and workers in 
a 1\ parts of the 
world; the i n for
mation g-i vcn be
i n g  of the high_ 
est val ue.arrang
ed and condensed 
in concise form, 
convenient for ready use. Almost every inqu i ry 
that can be t.h ou g·ht of. relating to for:nulre used 
in the vari ous manufacturing industries, will here 
be found answered, 

Those w h o  are eugag'ed i n  almost any branch 
of ind ustry wil l  find i n  this book . m u ch that 
is of practi cal value i n  their respective cal l i n!!"s. 
T h ose who are in search of independent husiness 
or employment. relating to the home m a nufactu re 
of salable articles. w i l l  fi n d  in it hundreds of most 
excellent suggestions. 

M U N N  & CO . ,  P U B L I S H E R S ,  
Office o f  the S C I E N T I F I C  A M E R ICAN. 

36 1 B R O A D W A Y ,  N EW YOR K. 

© 1899 SCIENTIFIC AMERICAN, INC.
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The New System 
OF E D UCAT I O N  

Steam 
Engineering 
Mecbanical, Electrical. 

Oivil and Minmg Engineer
ing ; Architecture ; Draw· 
�nfo��!��;ilfdo��::����� 
and English Branches 

T A U C H T  BY MAIL. 
Student. qualltled 

to pass examlnBtloD8. 
We hR.ve helped thousands to better positions 

and salaries. Send for free circulars, stating 
the subject. in w bieh you Are i oterested. 
TUJ! lIiTIIRN&TlOUL CORRESl'tlNDENCE st:HOOLS, 

BOI 942, Scranton, Pa. 

Roper 's New Engineer 's Handy-Book 
f o r  STEAM ENGI NEERS a n d  E L E CTR I C IANS . 

E����°W.
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Ex-Presid .. nt of tbe Electrical Section of the I<'ranklln 
Institute. Embracing all the recent imnrovements in 
tbe Steam F.n;.nne and giv ing full ln8tructions for the 

CARE and MANAG E M E N T  of a n  E L E C T R I CAL PLANT.  
Nearly 900 pa,{es, ;:)25 illustrations, over 7 00  main sub· 
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an enJ;ri ne�r. 
I<'ull leat�x f
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Send fOT ( ·ircular. 1(rl2 Market St . •  Pbiladelpbia. Pa. 

C 
New or 2nd Hand-Sold 
AMERAS £�::!��d 

Enormous Stock. Must be closed out. All makes new 
Cameras and your old camera taken as part pa.yment. 
Write for li�ts and special bargain offers. 
C. F. LUND &: CO., 1 29 Wabash Ave •• Chicago. 

J UST PU BLISH ED .  
Mechanical Movement.s 

POWER S ,  D EVI CES AND APPLIAN CES. 

By GARDNER D.  HISCOX, M. E,  
Author of U Gas, Gasoline and .oi l  Engines." 

Large 8vo. 402 P�es. 
with Descriptive Text. 

1649 Illustrations. 
PRICE. $3.00. 

A dictionary of Mechanical l\iovements. Powers, Dp-
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mechani cal movements, devices
b
and' appliances, cover

in!l nearly the whole range of t e practical and Inven· 
tive field. tor the use of MechaniCS. Inventors. Engineers. 
Draul!'btsmen. and all others Interested In any way In 
mecbanics. 

-SEC1·IONS.-
1. Mechanical Powe ..... -Weli?bts. Revolution of 
2. T���
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Unn Gear. Spur, Bevel, and Screw Gear. etc. 3. Measurement of Power.-8peed. Pressure, 
Wei/lbt. Numbers Quantities, and A

r§.
1iances. 4. Steam Powe .. -Boiler.. and A ·uncts.

F.ngines. Valves and VaJve Gear, Para} el 1\fotion 
Hear, Governors and Enjil'ine Devices, Rotary 
Engines, Osci l lating Engines. 

�. Steam Appliances. Inlectors, Steam Pumps, 
6. M�����
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- \'" alve Gear and Appliances. Connecting Rods 
and Heads. 7. Hydraulic Powe .. and Device... Water 
�
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Ejectors. Water Rams. Meters. Indicators, Pres .. 
sure Regulators, Valves. Pipe Joints. In lters. etc. S. Ai .. Powe .. Appliances. -W ind Mi lls, Bel· 
lows, Blowers. Air Uompres80rs, Compressed Air 

9. E���I;lc
M

��:e���
a
�e:D��:r:Jc��<;,,;.
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tors. Motors, Wiring, Controlling and Measur
ing, Lighting, ElectriC Furnaces. Fans, Search 
LiJlht and �Iectrtc A ppUances. 1 0. N l��fs��.:'d':i�

n
�h�.:l:-i"roPrIV:�:!iio��I�;,���� 

and Roner, Veblcles. Motor Carriages, 1'rlcYCles, 
1 1 .  G:�:f�'i:;.:'�rs

o
��/31���t:,· sPir"I, Elliptical. 

and Worm Gear 1>I11'erentlal and Stop Motion 
Gear, Il:plcyclica! and Planetary Trains. ,. I<'erl<u
son's " Paradox. 1�. Motion and Devices Cont .. ollinlr Motion. 
-Ratchets anrt Pawls, Camst Cranks. lntermit
tent and Stop Motions, Wipers. Volute Cams. 
Variable ' Cranks. Universal Shaft Coupllnl<s, 
Gyroscope. etc. 1 3 .  Horolol/.'ical . - Clock and Watcb Mc,vements 
and Devices. 14. Mining. - Quarrying, VentUation. HOisting, 
Cunveying, l>ulveriZi

i¥
' Separating, Roasting. 

Excavating, and Ored ng. 
1�. Mill and Facto .. y App iances.-Hanl<ers. Shaft 

Bearings. Ball Beari�s. Steps, Cou,fclingM, Uni-
��r::a

l
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Machines, Textile 1fpltances. etc. 
16. Cg�u8��u��i!npft:dpulfiri��e���kYf!x1ffo'o�:.stmfe 

Drtvin�. Dumptnll Cars. Stone Grips. Derricks. 
�'��::ls��u;���r�n 

SB���::�. Roof and Bridge 
17 . D .. anl/.'htinlr Devices. - Parallel Rules, Curve 

DeHneators, Trammels. Elli psograpbs. Panto· 
18. �8

a
l�n-:!�OU8 Devices. - Animal Power, 

Sbeep Shears Movements and DevicC8. Eleva
tors

� 
Cranes. Sewing. Typewriting, and Prlntln� 

�:�ni�re8. ���:ri�tR�:,iC��8. T(f;s
kS

FU���::: 
Acetylene Generators. Gasoline Mantel Lamps, 
Fire Arms. etc. 

-.' Copies prep .. ld to any address on receipt of price. 
nr Send jor D<8crlptive Oircular. 

M U N N  &. CO. , P u bl ishers, 
SCIENTIFIC AMeRICAN OFFICE, 

361 BROADWAY . N EW YORK.  

� , itutifi, �tUtti'llU. I I  1 

Typewrltln", machine •. registering devloo for, H. 
C. Scw",,,,s et al.. . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . .  630.305 

Underwaist. E. M. Worth .. . . . . . . . . . . . . . . . . . . . . . . . . . .  6:J0.I.7 
Valve. C. R. Honi ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.7!l9 
Valv'e and valve gearing for expl08ion engines. 

C. lI. J obnson. . . .  . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  630.057 
Valve cut oll. automatic. R. I<'. Lindsay . . . . . . . . . . . .  b"29.794 
Valve for inllation, J. H. G08S . . • • . • • . • • • . . . . . . . .  _ .  b"2Y.786 
Valve indicator post. E. C. Wiley . . . . . . . . . . . . . . . . . . . 6:10,278 
Valve mechanism, A. Shelburne . . . . . . . . . .  . . . . . . . . .  62'J.822 
Valve, rotary, J. B. Stage . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:JO,124 
Vurnish can. W. H. Barber .. . . . . . . . . . . . . . . . . . . . . . . . .  6�,m7 
���r�eb�';,����:R�C�8����.Ul� : : : : : : · : : : :  : : : : : : :  �:� 
Vehicle door. R. Heinzelman . . . . . . . . . . . . . . . . . . . . . .  6;lO.223 
Vehicle running �ear. J. H. McCabe . . . . . . . . . . . . . , _ 0;)0,256 
Ventilator and heating drum. (:ombiued. W. W. 

Gunter . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"29.961 
Vessel hulls. form for. M. �'. Mltholl'. . . . . . . . . . . . .  (;110.254 
Vessels. apparatus for raising sunken. }C. (i. 

Pettit . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . .  . 
V ise, 8. N. Hubbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Voting machine. J. B. WelJland . . . . . . . .  _ . . . . . . . . . . .  , 630.H8 
Wal<ou dump and elev .. tor . . J. S. Kidd . . . . . . . . . . . • . .  630.239 
Wagon. furniture or expreSB, W. S. Webber . . . . . .  &10.147 
Wal<on hand br .. ke. P. Armbruster . . . . . . . . . . . . . . . .  630.021 
�:f�

n J!��' iil�in��i�
a
dm�iltisiipPliig:" W: "if: 630.154 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.9:,0 
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Washer. See Nut lock washer. Ore washer. 
Washing machine, R. L. ·Wearne . . . . . . . . . . . . . . . . . . .  630.HB 
Watcb barrel, C. Morlet.. . . . . . . . . . . . . . . . . . . . . . . . .  . 629.\107 
Watcb holder attachment for veblcles. C. A. 

Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6."lO.I86 
Watch safety I<uard. J. J. I<'ol<arty . . . . . . . . . . . . . . . . . .  630.208 
Watcb spring bolder. M. H. Stevens . . . . . . . . . . . . . . . 6:lO.127 
Water and steam separator. C. W. Baker . . . . . . . . . .  630.023 
Water elevator, compressed air. M. L. Mitchcll . .  fl29.8ti6 
Water elevator. windlass, J. M. Carver . . . . . . . . . . . .  629,7ti9 
Water "age gasket. H. K. Gilbert . . . . . . . . . . . . . . . . . . .  6:lO.047 
Water tube boiler. W. W. McKeivey . . . . . . . . . . . . . . . 630.259 
Waterworks separator. (I'. A. W. Davis . . . . . . . . . . . .  629.846 Wave power water moving apparatus. J. Rogow· 

ski . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.006 
Weather strip. G. Il. Grover . . . . . . . . . . . . . . . . . . . . . . . .  630.216 
Wbeel. See Car wheel. Motor wheel. 1'rolley 

wheel. 
Wblp. H. D. Beman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.886 
Window bead fastener. J. H. Brown . . . . . . . . . . . . . .  6"29.887 
Window cleaner. H. W. Glen .. . . . . . . . . . . . . . . . . . . . . . .  629.851 
\Vindow cleaner. J. S. Wertsbaugher . . . . . . . . . . . . . . 629.835 
Window screen, S. A. Patterson . . . . . . . . . . . . . . . . . . . . 630.004 
Window. sliding sash. W. Turnbul l .  . . . . . . . . . . . . . . .  6:lO.I�7 Wire stretching tOol. C. S. Hunt . . . . . . . . . . . . . . . . . . . .  6."lO 056 
Wire supportinlZ frame. coiled. C. O. Sobinski . . . .  6:iO,2ti9 
Wireworking machine. A. C. & J. Q. Sh imer . . . . . . 6.1O.fXl8 
Wool, cleaning. E. Maertens . . . . . . . . . . . . . .  6:l0,294 to Gao,29ti 
Wool cleaning process and apparatus. K. Maer. 

tens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6."lO.293 
Writing ineradicable. rendering, S. J. Morrow . . . .  680.2,% 
Yoke center. neck, S. Pearson . . . . . . . . . . . . . . . . . . . . . .  629.868 

DESIGNS. 
Badge. W. A. Russell .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.296 
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Boiler casin�. steam, J. E. Brown .. . . . . . . . . . . . . . . . . . .  3U128 
Brick. M. McNeill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .329 
Bridle bit. A. A. Callis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,306 
Button necktie fasteners. member for collar. F. C. 

Leach . . . . . .  . . . .  . . .  . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  31.304 
Car door hanl<er. G. S. Marshall .. . . . . . . . . . . . . . . . . . . . .  31,327 
Car seat b .. nd rail . P. M. K llnll . . . . . . . . . . . . . . . . . . . . 31.314 
g��g��:��: �.It���e.;: : : : . : : : : : : : : : : : : : : : : : : : : : : : : . �}:ilt 
Carpetinl!'. N. S. Stewart . . . . . . . . . . . . . . . . . .  31.33.1 to 31.:141 
Cbair seat and back. C. R. Kaiser . . . . . . . . . . . . . . . . . . . . 31.313 
Comb teeth containing sheath. L. Schneider . . . . . . .  31.29'1 
Cork retaininll device. C. Schroeder . . . . . . . . . . . . . . . . .  31,311 
Electrical terminal. W. B. Bragdon . . . . . . . . . . . . . . . . . 31,316 
Heel. shoe. A. A. Kohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.330 
Hinge. �'. E. Ranney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3UlO'/ 
Hose supporter belt. E. W. Tbayer . . . . . . . . . . . . . . . . . .  31 .331 
Knife bandle. A. Kastor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.2\18 
Lamp. cycle, .r. H. I�ancaster . . . . . . . . . . . . . . . . . . . . . . . .  3t.:nS 
Lamp. incandescent electric, H. J . Jaeger . . . . . . . . . .  31 .R17 
Match safe or tray. B. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .299 
Meat chopper fE=ed screw, J. W. Brown. Jr . . . . . . . . .  31.310 
Meat han"er member. J. J. Fitzgerald . . . . . . . . . . . . . .  31.00� 
Nipple. C. W. Meinecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3U106 
�t�c��t���i, �i·n�a��

a
lJ��uiier.·:::.·:::.·.·:.·.·.·:.31·.30i: m:� 

Pump fr .. me. P. A. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . auw 
Saw blade. D. McEachern . . . . . . . . . . . . . . . . . . . . . . . . . . .  :11.:108 
Thread bolder. spool. W. H. Garland . . . . . . . . . . . . . . . :n .300 
Trimmlnl<. M. Greenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 ,3il2 
Vehicle frames, gearing cover for. M. C. Johnson. 

31.:m to 31.325 
Writing case, side wall, O. H. Greene . . . . . . . . . . . . . . .  :11.312 

TRADE MARKS. 

Apparel. certain named articles of men's. 1. Ala .. 
berg &I Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.285 

Bakery products and confectionery. certaIn 
named, Ward-Mackey Company . . . . . . . . . . . . . . . . . 30,.289 

ClothinJl. certain named outer. Leopold. Solomon 
&I Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.299 

Curative instruments for certain named diseases, 
Tocbterrnann &I Company . . . . . . . . . . . . . . . . . . . . . . .  33,286 

Fiber board. certain named. Leatberoid Manufac· 
turin", Company.. . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . .  33.296 

I<'ish and crabs. fresh and processed. C. H. Lil<ht· 
blser . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.288 Gelatin. C. B. Knox .. . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . 33.292 

Jewelry. certain named articles of, Weinmann & 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,284 

Lead. white. Heath &I Milligan Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3&.295 

Macaroni. Canepa Brothers . . . . . . . . . . . . . . . . . . . .  33.290. 33.291 
Ma
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Polishing preparations and materials. Terezol 
Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.294 

Shirts. men's and boys', Bowling, Coblens & Cahn 33.298 

8
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go��a�0;��� . .  ��.����.��: ���'. :.���.���. ?��� . .  ���.� :13,293 
Surgical apparatus, electrical. Seeger /I; Clarke . . .  ' 33.287 

LA BELS. 

.. Bavarian Doppel." for beer, Christian Moerlein 
Brewlnll Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0.';7 

. .  Belmont." for baking powder. Belmout Bakiu� 
Powder Compauy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.069 

.. Brown's Hand Lotion." for a lotion, E. P. Brown 
&I Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.052 

.. Cassia (I'agots." for cassia bark. Charles W. Hun' 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,065 

U Cuhnbacher," for beer. Christian Moerlein Brew· 
inl< Company. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 7.059 

• •  EI Rellal0." for cigars. American Lithographic 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.Ot;;l. 7.064 

" Extra Pale." for beer. Christian Moerlein Brew. 
. 1  I ����::;&�lwder:j'·for· 'baki'ng' 'pc)wder: 'jaques 7,000 
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7,071 
Medicme Cumpaily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.054 

.. Moerlein." for beer, ChriRtian Moerlein Brewing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,058 

.; National Export." for beer, Christian MoerleiD 
Brewinl< Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.062 

U Old Homestead." for condensed milk. Charles E. 
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ca1 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,053 
•• Premium," for coudensed milk. Charles E. Hires 

Company. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.073 
.. Regular," for beer. Christian Moerlein Brewing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.061 . • The Independence," for a cordial or toniC. M. 
�·aure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.0.'i6 

.. W. C. P .• " for beadache powders. W. C. Powell . . 7.051> 

.. U C Baking Powder." for baking powder. Jaques 
Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7,070 

. •  Whit.e House." for condensed cream. Charles F.. 
Hires Company . . . .  . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . .  7,072 

A p .. inted copy of tbe speciHcation and drawinl< of 
any patent in the foregoin� J ist. or any patent In print 
tssu�d since 186:1. will be furnished from thts otHce for 
10 cents. in ordering plea8e state the name and Dumber 
of the patent desired. and remit to Munn & Co., 36] 
Broadway. New York. Special rates will be given where 
a large number of cop1e� are desired at one time. 

Canadian patent" may now be obtained bv tbe in· 
ventors for any of the inventions named in the fore-
fOlnl< list, provided tbey are simple. at a cost of ,40 each. 
f complicated the cost will be a little more. For full 

instructions address MUDn & co., 361 Broadway, New 
York. Otber foreign patenta ma,. alao be obtained. 
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Ing and costly burstmg of water pipes. It has solved a great economic problem. 
H\jrhl.r endorsed by Arcbltects, Enl<meers and Municipal Officials. No new hou8e Th .. doUble-slove cames tilt 

expam.diW) ice W slide into 
the air-dome, taktng tilt 
• train o.[f the pipe. TIlt 
air-cmh1Q'1l. alsO prevents 
·'Hammering." Covered by 
U. S. and FOTelgn Patmts. 

:���8 �f
e f�i':�lg���:�r���:��sti�:r�f:t, :�:s��. house owners should ayaH tb£lm· 

nr Send fOT 1l1mtrated Booklet. fIlvfm4 full wplanatilm • 

THE PNEUMA'l'IC DOME MANUFACTURING COMPAN Y, 
�01 E St .. eet, No .. thwest. Washinlrton, D. C. 

I F  YO� SH00:t A R I F Lfi  P R O POSALS ���'\� �en=' It?�J ���r,"'Ill�� f�� � 

�i'ulr.'/ T{f�n;it'e"S�k �����I��e.f.��� N 01'ICE IS HEREBY GIVEN THAT 1'H F. CO)l-
Arms, Powders, Shot and Bullets. Men- mon Council of Tempe. Arizona. wi l l  receive speci� 
tion SCIENTIF I C  AMERICAN. Address flcations and estimates for the cost and construction of CO . •  NEW HAVIo:N. CONN . •  U. S. A. Water Works for tbe Town of Temp,;. until 12 o'clock. I noon, Septemher 1, 1899. Tbe Council reserving tbe 

ADVANTAGES OF right to reject any and all speclflcatlons and estIl:Jates.. 
O u r  Patent Cold Process of Gal - All communications must be addresse<1 to . F. M. SCHUREMAN. Town Cl erk, Tempe. ArIZ' 
van iz ing  Cut and W i re Na i ls.  TO L E A S E  Valuable copper mining lands. 

Very low cost. smooth surface, COBtin� will not crack _ F. G. Grove. Luray, Va. 
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ited. Dies with paraloyed edges last five times longer. Make A smooth work. Ernst. 705 Summit Ave . •  Jersey ·City. N. J. 
U. S. E l ectro Galvanizing Co. ,  346 Broadway, New York. TO INVENTORS. Wn.nted-a clock capable of 
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MFG. CO., b'99 Clinton Street. Milwaukee. Wis. 

')1he SCIENT I FIC AMERICAN for May 13, 1899, is 
devoted mainly to illustration. and detailed de
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan. 
Ics of the bicycle and detailed drawings of an auto
mobile tricycle. Price 10 cents. 

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

E. V. Bailla .. d, 106 Liberty St., New Yo .. k. 

'���I l TYPE W H E E L  •.  MODELS J,.EXPERIMENTAL WDRK.IMALl.-.cH1NERYI 
N n Vl' LT 1 E 5  � ET.C' NEW -:D�' 5TE"ClL WORK' 100 NAaSAU II! N.,.':I 

The following copies of tbe SCIEN1'IFIC AMER- T U RB I  N ES 117" Send fo .. Ci .. cnla .. "M." 
IC.AN SUPPLEM�NT give many details, of Auto- JAS. L �Fg;I;L &. CO...{ mobiles of dill'erent types. wltb many Illustrations Sp .. inlrfie! , hlO. U. S. • 

of the vehicles. motors. boilers. etc. The series INVENTIO N S  W ANTED Wlsbllljlt to add afew 
make a very valuable treatise on tbe subject. Tbe . • deSirable liner: to 
numbers are : 732, 979. 993, 1053. 10M. 1055. 1056, 1001. ��;l���n:�s

h�::�����re�I��
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1058. 1059. U/75. 1078, 1060. 11182. 1083. 11199. ]100. 1113, royalty. Will furnish best of reference. Rejected <!e-
1122. 1178. 1190, 119'J. 1206, 1210. Price 10 cent.s each. I sillns wil l not be retUTn�d unless sufficient postage IS 1Il-

closed. Addr. J. N.HL. Mam & Dock Sts .. st. Louls.Mo. by mail. I<'or sale by all newsdealers or address I _____________________ _ 

MUNN &: CO. ,  Publishers, 

I 361 Broadway . New York. GAS ��'V GASOLINE ENGINES 
WAT E R  M O T O RS 

B AC K U S  WAT t R  MOTO R GO N E.WAR K  N J 11 oS A 

B EST B I CYC L E  B RA K E  
All cJcllsts. whatever wheel they !id� should l'ave attacbed 
the Latest and Best AutomatIc \.ioa .. te .. and B .. ake. 

TH E TREBERT BRAKE 
I s  composed o f  a friction disk secured to tbe bub o f  r�ar �beel. a clutch on  tbe disk and a 
c'utch on the rear sprocket whee1. Both clutches bave lDcbned surfaces upon WblCb baqs 
roll Wben the bike chain 10 pulled f"rward. the balls also move forward and ride up the" 
Incline. Back pressure to pedals produces reverse motion. �"'ree booklet of particuIB�S. 
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Y Trebert Automatic Coaster and Brake Co. SY\-�¥�SE, 

DO YO U F I S H ? 

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

A handsomely illustrated weekly. LarJZest cir· 
culatlOn of any scientifiC journal. Terms. f3 a 
year ; four months, �I. Sold by all newsdealers. 

MUNN & CO. 36 1 BrOadWay, New York 
Brancb Office. 625 1<'  St .. Wasbington. D. C. 

A.w. I'IBEB 
Manufacto .. y Estahlished 1 '7 6 1 .  

LEAD PENCILS, r:OLORIllD PENCILS. �LATE 
PENCI LS. WRITUIG SLATES. S1'Elj)L PENS, GOLD 
PENS, INKS. PEN ,'IL CASES IN SILVER AND Ill" 
GOLD, STA'l'JONH RR' RUBBER GUODS, KULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street . N ew York, N .  Y .  

Manufacto .. y Estahlished 1761. 

A Handsome Watch Charm 
or Sca .. f Pin with tbe bead and bust 
of DEWEY stamped on. Made from 
steel taken from tbe Battleship I 
" Maine." Watch Charm bas gold I 
plate rim. A certlHcate accompanies I each article. �IS cents eacb, postpaid. 
W. F. DOLL MFG. r:o •• 9 Malden Lane. 
N.Y., Sole Mfr. of Maine Steel Not'elti€s. 

YOU CAN MAKE. " I OO ·A W E t K  ' 
OWN YOUR OWN SHOW, COMPLr_TE. OUTm-S IOO. 

L IFE M O TI ON FI L M S  &. MA CH I N £ S .  
GRE.AT PAS SION PLAY & ? O O  O T H E R  S U B J E C T S  

I I.. L U S T R.  C A � A L O C. U E. S  '- R E. E.  
L UB IN. LARGE S f  MFR PHILAOELPHIA P. A 

PALMER Stationary 
and Marine Gasoline En
g�nes and Launches, Motor 
Wal<on Engines, Pump-
In�n��nn"J" for catalog. 
MIANUS, CONN. 

The. Pipe of the Century 
• • .  TH E  . . •  " MALLINCKRODT" PATENT 

N ICOTINE ABSORBENT AND VENTILATE D  S M O KING 
PIPE,  I S  T H E  ONLY PIPE FIT FOR A 

G E NTLE MAN TO S M O K E .  
Bowls of the Best F .. ench B .. ie  .. , exceedingly 

neat and graceful in appearance, and cost no more than 
an ordinary pipe. 'J1bere are no filthy stems to clean. 
and by a simple and eJfective construction. the poison
ous nicOtine juices are thorougbly absorbed before 
reaCbinlb the mouth, aDd a cool. clean and healtby 
7:���y. 1):�llM���id rno� ;'����ded if not satts-

Send for Illustrated Circular " �. A." and prices. 
T H E H A R V E Y  & W ATTS CO. , 

2 7 5  Canal St reet, N. Y. Station E, Philadelphia. 

EVERYBODY HAS S O M ETH I N G  TO M E N D  

M E N D S A l- l-
Mends everything-china, gl88S, marble, brie-a·brae, de. Re, Suires no brush. Colorless, odorless, aud will stand hot water. 

aA�E'N�!S se
� rN.j!�D i�ce

�e!� t�!:' and locality. Good 
ageuts can make big money. Write us about your locality. 

G E M  C H E M I C A L  C O., 
No. II S. Howard St .. eet, BALTIMORE, MD. Gj Brass Band � 

InstrumeDt&. Drams, Uulforms 
t'l '" Supplle .. Write for catalog. «6 

!1�U:-3
t
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LYON '" H EA LY ,  ' 
1111 Adama S&._ VlIlCAGO • 

Planning tne Jew Jome 
Anyone contemplating the bnlldlng of a new home will find tbe 

Bui ld ing Edition of the Scientific American 
of peculiar and absorbing Interest. Th is beautiful publication Is 
i ssued mOllthly, and contains practical articles aDd suglZestions 
on modern houfle butldlng, tOilet her wtth a series of splendid 
�����S���rt P3;lJri'i}k!� :���
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MUNN &. CO. ,  Publishers, 36 1 Broadway, New YC/rk. 
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BE "IJ IDE SWIJII" 
. The Automobile 
mania is Ilrowing. 
Everybody w h o  
c a n  a 11' 0 r d · it 
wants the new 
conveyance. Be 
thoroughly up-to
date and get the 
best the 

W i nton 
Motor 

Price $ 1 , 000. No Agent.. Oarriage 
None so simple. Safe and elegant. High class con
struction, perfect finish, Hydro·carbon system. Clean, 
quick, durable, and satisfactory. 
T H E  WINTON MOTOR CARRIAGE CO. ,  C leveland, Ohio . 

" PiCAMOI  D "  
A L U M I N U M  PA I N T .  
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namos, Motors. Apparatus, Arc Lamps, Sockets, irack. 
etB. Cars. Stations, General Decoration, etc. Sample 
bottle, by man. for 25 cents. 
THE AMERICAN PEGAMOID CO.,  346 B'way, New York.  

Cb� Cy,,�writ�r €xtbang� 
I �  Barclay St .. NEW Y O R K  
1 2 4 La Sal le S t . ,  C H I CAGO 
3B Bro mfield St..  BOSTON 
8 1 7  Wyandotte St.,  

KANSAS CITY, MO. 
209 North 9th St . .  

ST. LOU IS,  MO.  
4 3 2  Diamond St . .  

P ITTSBU RGH,  PA. 
We will save you from 10 

to � on Typewriters of all 
makes. 

IT Send tOf" Oatalogue. 

BICll'"cle riders new to the Columbia Bevel·Gear 
Chahiles. !ten remark that the macblne seems to 
posse •• an activity lind vitality pf Its own. This Is 
because every ounce of power appllpd to the pedals 
I. made effective. In startin", stoppin"
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�ave yet to bear 0'1 a rider of the Columbia Bevel
Gear Chalnless hicycle who wonld willingly give It 
np f"r Rny other wheel. PrIce 100 to '75. 

Columbia, Hartford and Vedette chain blcrclea, 
prices, $26 to 100. 

POPB MFG. CO .. Bartford. Co_. 

I c itutific  �mtritau. 
Tbe Lirrbt is Rill"bt. 

The BUNDY LAMPS 
'rHE ONLY PERFEC'l' 

A C E TY L E N E CAS LA M PS 

�'lre�'8�pWt
c
J;��is, ca"n�'lf�ad��6:�?ia..1lt 

flcient, easily charged and operated. Wa
ter absolutely controlled. Gives pure, 
dry gas. Manufactured by 

Acetylene 
Bicycle 
I.Jamp. 

The Frank E. Bundy Lamp Co . ,  _ 
Elmira. N. Y., U. S. A .  Welght, 9)1! ounces. 

A�::i���r��r�l 'i����J in SCIENTIFIC ���t�I���g:�s
Otn"Jag��e���P. 
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Pumps. IT Testimonials on appllcatiun to 
CHARTER GAS E N G I N E  CO. ,  Box 1 4B,  STE R L I N G ,  ILL.  

Thta b.-at, Wind, Steam, o r  Horse Power. 
We offer the W E II!!ilT �; K  2� act.ual bClrae power 

GAS E N G I N E  
f160. It'1I8 10 per cent dtlCOunt for eftlh. Buill. 

on interchangeable plan. Built of best material. 
�Iade in lots of I uu tnerefore we can make the price. 
Boxed for Ihipment. weight 800 Ibl. Made lor Gas 
or Gasoline. Allo Horizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO .. 
1 074 West 1:Jth St .. Chicall"o. 

::���rnBIA��:�:3���1 �tr�a!ili�i:t Yc!� �!!l.: 
So. Peter and Lafayette StI •• New Orleans, La. 

$ 1  Y E A R LY FO R R E P A I R S ! 
It has been found tbat It 

c���s ro
t't!!� le�'iuthlfo\I�;, 

ING ENGi'NES in repair. 
That speRks well for their 
superior make and durabil
ity, doesn't it ? There is no 
more economical or service .. 
able enJiline made for mines, 
�:��::, t���

kSst:!�. ���t 
friction and geared holst 6 
IYJ:E�iin��.!.�r�a��ou�';.�.r,rK�::a�I��ft"o: 

TANKS , TOWERS and W I N D M I LLS. 
For Manufacturtn" Plants, Hotels. 
Railroads. WaterworJrs Systems for 
8mall 'rowns and Private Grounds. 
W· s;,.�..{:rw��1u:t6��1 ���St., 
J.oulsvill e. Ky. 

Using Natural Gas, ( '00.1 Gas. Producer 
GSB, aDd Gasoline di .. 
rect from the tank. 
1 to (() H. P., actual. 
The Sprinll"field Gas ·Enll"iue Co. 
21 W. Wasbington 8t Sprinll"field, O • 

PHOTOGHAPHY IN COLORS · FOR
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.N os . 1 1 1 4·  and 1 1l!:J • . Price 10 cents each, by mail. 
from tbls office and from all newsdealers. 

A, C, G I BSON, Manufacturer of 

338 Washington St" Buffalo, N. Y. 
RUBBER STAMPS. ETC. ASK FOR PRICES. 

S I All varieties at lOwest prices. Best Railroad 
If:g\��s:;�

o
:rtr�le����cl���

es g'a��:' C a H S Sewing Machines, Bicycles, Tools. efc. Save 
Money. Lists Free. CHICAGO I5CALE CO .. Chicago . I I I. 

TH E BELLE OF ALL B ICYCLE B ELLS " 
the pnrest and clearest In tone and easie¥t of action 18 the 

R O Y A L "  B I C Y C L E  B E L L  
manufactured exclnslvely, by us. It has grown to be extremely popnlar among wheelmen on account of its responsive touch and 8onorous ring. It is made of the finest bell metal Rnd yields an electnc response to pres-
:':�:t a����!:'d \',
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�ll'at'�:g!:t��:-:'�'i��t:�g�t��her bells on the market. Wherever 
pr'/ena.fOf" fra 1.IlU8fir.ated cittalo(lue "·S. A ." o'f-au oi'r'b�cle supplies. 

EDWAlD MILLER & 00. f:::,ro�:�
d Meriden, Oonn .  

STORES : 28 &; 30 west Broadway, NEW YORK. 63 Pearl St., BOSTON. 
,. 

. 
Manufacturers of " Everllt" Oil and "Majestic" Gas Lamps.  

Hold Your Scarr� •. with the Improved Wallb' .. ' burue Patent Scarf Fallt-

.
. ';

.

·' :ret�vir:
e
��

.
1 a�r Jlfcf::.te�ii 

, \1 cents each, by ,mail. Hose , Supporten that do not bind 
! tbe le

� 
nor Injure tbe fabric. 

' . . . :��
a ba���8 :nJ:""e n::::a 

• 
oti'M'k1£����'liIN,G (10. , ••• """ail: 
Box P. "'aterbury., Conn. 

H IGH GRADE W���NG MACHINERY 

A 
Single Machines or Com

plete Equipments for . 
Any Class of Work. 

Your Oorrupondence is Solicited. IT IlInstrated Matter and Prices on 
application. . , . J .  A. FAY &. CO. 

1 0 - 3 0  John St..  CINCINNATI .  OHIO  

HALF A CENTURY OF CYCLES,-AN 
I
����'i:':

i
rrm,::.

sto
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f
i.!!� "lr��i������ o�r��cl!f. 

t
o��: 1: bone-shaker " and its ·successors. The tricycle. Tbe 

modern wheel. Cycle huildln" a "clence. Points of im
provement. The pneumatic tire. A band and foot 
cycle. Wltb 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 1 0 1 �. Price 10 cents. 
To be nad at tbis office and from all newsdealers. 

V
. � Acetylene Burners. 

D. M. Steward's_Patellt for House 
Lill"htinll" and Bicycle Lanterns. 

. State Line Talc Co . ,  Chattanooga, Tenn.  

THE TIN PLATE INDUSTRY IN THE 
U n ite� State�.-:\ n interestinf;t paper. showing the ex trl�ordIDary develc )pment af t he  tm plate indu�try in ! hlS country! and the 8erioU8 competi t ion into wh ich i t  I S now enterlD� with the Brit ish industry. With 18 i I Iusa trations. ' Contained in SCI ENTI FIC A MERICA N S U PPLE
M E NT, No •. 1 0 1 9 , l O�O, 1 02 I ,  1 0�l! and 1 0�3. PrlC� 10 cents each, or 50 cents for the series. To be bad at thiS Office and from all newsdealers. 

etJ�I!!O!! 
Acetylene Gas GENERATORS 

SA VE 5O� In IIghtlug bulldlugs of 
every deSCription, anywnere. Any ca • pacltiT��'}�rU�ew Oatalo(l'Ue. J. B. C O LT '" CO. , DEPT. N .  

3-7 West 29th St. ,  New York. 
. ....................... "1 ,. Patent, covering a ·L __ ............ ______ ... , satisfactory pendu-

lum, temperature 
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t
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collar. Costs to manufamure . cents inst.ead of dollars. 
Apply. E. K. A . .  Room t. Floor t, 15 Broad St., N. Y. City 

Elgin Watches, 
by their superior construction, insuring 
endurance and accurate time .te l l ing under all  
conditions of temperature, position and rai l way 
se rvice, are recognized universal ly  as 

The World's Standard . 
They come in various sizes, for men, women and youth, encased to suit 
every taste. An Elgin watch always has the word "Elgin" engraved on 
the works. Fully 

free to an who write for i," 
DL 

AUGUST 1 2 , 1 899 

.1 It I It It I 1 .1 .  I It 1 ·1 .• •  It. I. It . I I. I I I '0 
A M I LE A M I N UTE ON A 

Tribune � Bicycle ! 

Yes even in lees than a minute was the marvelous 
time mfttde hy C. M. Mmphy· on a 'l'ribl ne- Blue 
�:

e
:�e�� �!ea;� �I8� ��

c
�-I,f,�;���'e��tl�Yt�: 

best and fastest wheel in the world. IT Write JOT Oatalo(l'Ue. 
The B lack Mfg. 00. ,  Erie, . Pa. 

• I , • • • • • •  1 • I • • •  I • • •  I • • • • •  I I • I , , .' , , , I � 

Jlt�tyl�n� • 

S�artb J:igbts 
Can he used on the smallest launch 
or tbe larllest steamer. A fine tbinJl 
for yachtsmen. ITSend for circular 
THE CARLISLE & F I N C H  CO. 

Sixtb St .. Ciucinnati, O .  

�TCHMEN!!  
can well protect 
if armed with a 

SMITH & 
WESSON Revolver. 
Quick, 

sure and accurat� 

SMITH & 
WESSON, 

catalogue 
tor a 
otamp. 
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W� J E S SOP '" S O N S  t.: Q  9i  JOHN S T.  N E W  Y O R K  

Experimental Science 
By  GEO. M. HOPKINS. 

20th Edition R.evised and Enlarged. 

9 1 4  Pall"ell, 8l!O Illustrations. 
Price $ 4 .00 In cl\lth:  $ 6 .00 in half morocco . postpaid 

THIS is a booil. "" Il Of 
Interest and vahle-for 
Teachers, S t u d en t s, 
and others who desire 
to impart or ohtain a 
practical knowledge of 
PhysiCS. This splendid 
work gives youug and 
old somethlug worthy 
of thought. It has In
fluenced thonsands of 
mer. In the choice of a 
career. It will give any
one. young or .old. in
formation that Will en
able him to compre
hend the great im
provement. of the day 
It furnishes sugges
tions for hours of In
structive recreation. 

Send for larll"e Illustrated Circu lu,' 
and complete Table of Contents. 

M U N N & CO.,  Publ ishers ,  
Office of t h e  SCIENTIFIC A M E R I CAN, 

361 BROADWAY, N EW YORK. 
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