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SECRECY IN YACHT CONSTRUCTION. 

Now that the .. Columbia" is launched and the 
.. Shamrock " is practically completed, an accurate de­
scription, such as will be found on another page, of the 
method of construction adopted in the case of the 
American boat cannot fail to be of interest; moreover, 
it can be given without any fear of disclosing 
.. wrinkles " whereby those responsible for the con­
struction of .. Shamrock" llIay benefit. And just here 
it may be well to say that so exact is the science of 
yacht designing, so much is it a matter of careful 
theoretical calculation of form, weights and material, 
that the idea of such men as Herreshoff and Fife 
.. chopping' and changing" theil' plans because of some 
glimmering of what the .. other fellow" is doing, is­
well, it is simply unthinkable. Much alike as the two 
yachts will be to the unpracticed eye, they willrepre­
sent the late"t development of two distinct schools of 
design as represented by the distiuguished architects 
above named. If the two yachts resemble each other 
closely, it will be becau�e, by an independent process of 
elimination and addition, each designer has been dl'aw­
iug' closer and closer to the ideal racing machine, pro­
fiting each year alike by the failures and successes of 
his previous boats. 

There is no nobler sport than that of yacht racing, 
none that is by common consent 1I10re free from the 
taint of professionalislll. Hence there are many yacht8-
men who will hail with delight the day when the pres­
ent extreme methods

-
of secrecy, such as are character­

izing the construction of "Shaml'Ock" and in a lesfier 
degree " Columbia," will be abolished. In the first 
place, the secrecy is never successfully maintained, and 
even if it had been, the English challenger upon its ar­

rival in this country has never exhibited any novelties 
of construction that would justify such elaborate pre­
cautions. The novelties (if we except, perhaps, the 
model of" Valkyrie" II.) have been more conspicuous 
in the American yacht, as witness the Tobin bronze 
underbody of " Vigilant," and the aluminum topsides 
and deck construction of •. Defender. " The broad and 
shallow American sloop and the deep and narrow Eng­
lish cutter have merged into the Anglo-American broad 
and deep cutter· sloop. with little to distinguish chal­
lenger from defender in materials and wOI'kmanship. 

Surely, then, we have reached a point in the history of 
international yacht racing when we can dispense with 
"petticoat" launchings, private detectives, and all 
similar incumbrances of a noble sport. 

... � .. 

COMPARISON OF ELECTRZC AND STOVE HEATING ON 

STREET CARS. 

A specialist from one of our leading technical insti­
tutes inforllls us that in an early day of electric street 
traction, and before electrical engineering had resolved 
itself into a separate profession , he was called in by a 
street railway cOlupany to report on the merits of an 
electrical heater fOt· warllling the cars of the company. 
Oareful tests showed that each heater consumed two 
electrical horse power, and as it required fonr heaters, 
or eight electrical horse power, to warm properly each 
car, the company was advised that in the state of the 
art at that day, electrical heating would be unecono­
mical. The subsequent extensive growth of the rail­
way system in question, the concentration of its power 
plant in large central stations, improved methods of 
steam generation and expansion, and more scientific 
construction of generators and heaters, have so far 
modified the situation since that first report was made 
r hat to-day the same company is not only heating its 
cars exclusively by electricity, but doing it for less cost 
thl'_il they could be heated by coal stoves. At the same 
tillie, notwithstanding the great advances which have 
been made in the generation and use of electricity, it 
is evident that the 8'\lperior economy of electric heat­
ing in this pariiculal' caSQ must be largely due to 108al 
and special gaUSQs: and an examination of the books 
of the company showed that while the cost per elec­
tri!'al horsQ pow� had greatly decreased, the economy 
resulted chie�y fl'om conditions peculiar to street car 

J ,ieutifi, jmeri'ln. 
warming. Thus the lUere keeping of the stoves in re­
pair, and cleaning and lighting thellJ, nece8sitated the 
employment of a surprisingly large force of lIlen . 
Then, again, during the period of moderate tempera­

ture at the commencement and close of the winter, the 
stoves would frequently be lighted for brief periods in 
the morning and evening, or at the request of particu­
lar passengers duriug the day, and this would ueces�i­
tate the conslllllption of a whole stoveful of fuel, 
where, with electric heating, the current could be 
switched on and off at will, and maiutained for the ex­
act period of time during which there was a call for it. 

The advantages of electric heating re;;ulting from its 
cleanliness, absence of odor, and ease of control are 
familiar to all of us, but that it should ha\'e shown a 
positive economy ovel' coal will come in the nature of 
a slll'prise to many of our - readers. The result em­
phasizes the necessity of making all comparative esti­
mates of cost of this kind on the broadest possi ble 
lines, a precaution which is too frequently neglected. 

••••• 

AN INVENTION SORELY NEEDED. 

As an incidental result of our having become one of 
the colonizing powers, with four dependencies-Puerto 
Rico, Hawaii, Guam, and the Philippines-and Cuba 
likely to become the fifth, our inventors are already 
called on to cope with a considerable nlllllber of en­
tirely new problems, some of them springing from con­
ditions very foreign to anything known to the Father 
Republic, if we lllay coin that term-for surely" Un­
cle Sam" can scarcely be associated with a mother 
country. 

One of the principal and most immediate needs of the 
hour, especially at this moment in Luzon, is some 
effective method whel'eby wood may be rendered ab­
solutely impervious to the attacks of the various spe­
cies ()r allies of the genus 'fermites�the white ants. 
Writing to our State Department, in 1893, the then 
United States consul at Arnoy, China, Dr. Edward 

Bedloe, said: 
" A fortune lies in store for the man who will dis­

cover some pl'Ocess for cheaply making wood proof 
against white ant... These pests are t,he curse of ex­
istence in Amoy and every other tropical or sub-tropi­
cal city. Their voracity is incredible. They ate the 
framework of a new door in this consulate in thl'ee 

weeks. In the same period they almost consumed a 
large and handsome cabinet in the court-room, and a 
heavy pine settee in the ante-room. Their wOI'k is in. 
visible. They attack the wood from a mere point, 
thl'Ough which they bore to the interior, and there eat 
everything until only a shell or film remains. Wood 
which will successfully resist these insect pests must 
be thoroughly charged with some powerful chemical, 
both poisonous and non-evaporable. A solution of 
corrosive sublimate, chloride of zinc, arsenic, or anti­
mony would seem to meet the want. But how to force 
these into the fibers, until the latter are saturated, 
and to do so at a merely fractional cost of the wood 
itself, is the problem that. confronts the inventor. The 
American genius is so prolific in invention and dis­
covery, that I feel assured the problem will be satis­
factorily solved. " 

Six years have passed, and the consul's faith in the 
genius of American inventors has not yet been vindi­
cated, while the great need of some such process as he 
suggests has yearly grown greater as clothes-wearing 
Europeans have attempted to penetrate deeper and 
deeper into tropic wildernesses. A soldier-correspond­
ent of one of our Western dailies graphically writes 
from Manila, after having returned from one of the 
recent Aguinaldo-chasing raids: 

.. These Tagals are as elusive and annoying as wasps, 
and not much more dangerous, if you can only catch 
them . For my part, I consider the white ants much 
more invincible. A fellow feels pretty bad after a 
three days' tramp in this fern-house climate to get back 
to camp and clean clothes, only to find that a colony 
of white ants have burrowed into his chest and that 
all hia belongings, not m ade of metal or glass, have 
been reduced to a rather fine powder. " 

Now that this white ant scourge is about to luake 
it,self felt upon the American colonist, we may look 
for something more than the stolid acquiescence with 
which its ravages have been so long received. We 
have here a field for invention which is decidedly 
promising. The income to be derived from a suc­
cessful system of ant-proofing could not fail to be very 

considerable, and the successful inventor would have 
the satisfaction of conferring a lasting boon upon this 
and many another pest-ridden corner of the earth. 

• Ie ... 

PETROLEUM FUEL BETTER THAN COALING 

STATIONS. 

We are in receipt of a letter from a naval attach� in 
Europe who has been for many years identified with 
this branch of the service, from which we quote the 
following: "I note in the United States papers that 
the Bureau of Equipment of tho Navy Department is 
making large deposits of coal in various quarters of the 

world, and tha.t experiments are being continued with 

someone's method of coaling ships at sea. 1 wish your 
paper would protest against this and call attention to 
the fact that the sallie amount of money devoted to 
perfecting furuaceti for consuming liquid fuel would 
lead to much 1U0re practical results. Ships can nevel' 
be coaled at sea, except in a dead calm, whereas, with 
liquid fuel, you can take the tank ship in tow and 
steam in the teeth of a gale while you pump your fuel 

on board through a bose. In time of war the tank 

ship.s can meet the fleet at any given latitude and long­
itude in the llIiddle of the ocean. Coaling stations are 
expensive to keep up. the coal deteriorates, and Eng­
land has all the good places anyhow. " 

We are heartily in favor of generous appropriations 
for liq uid fuel experiments, especially as many of 
the latest battleships building for foreign navies are 
designed to carry oil in their double bottoms and use it 
in conjunction with coal in their boilers. At the saUle 
time the Navy Department hail to deal with the situa­
tion as it stands, and fOI' many a long year to come we 
are certainly committed to coal as the fuel of our war­
ships. The superior advantages of petroleum over coal 
are so Illany and obvious that it will unquestionably 
form a large part of the fuel supply of arlllored vessels 
in the near future; but uutil our own ships are fitted 
for its use,-we think that coal supply stations are a 
positive nece8sity, particularly in view of the recent 
territorial enlargement of our republic. 

.' ... 
THE LIQUID AIR FALLACY. 

BY HENRY MORTON, PH.D � LL.D., SO.D., PRESIDENT STEVENS INSTITUTE 

OF TECHNOLOGY. 

Having examined a pamphlet entitled, "Liquid Air. 
Perpetual Motion at Last. TripIer's Surplusage Ex­
plained. "  By H. Gaylord Wilshire, Los Angeles, Cal., 
1899, I will try iu a brief and popular manner to point 
out what I conceive to be the essential fallacy of the 
position taken by the author of this pamphlet. 

To the ordinary reader it is not easy either to per­

ceive this fallacy or, in fact, to get any very clear no­

tion of the actual conditions of the problem which the 

author proposes to solve and explain, there being a 
remarkable mixture of true and incorrect statements 
and assumptions which are directly contrary to fact. 

But, fortunately, at. the very end of the article, there 

is given a n ote which contains in itself a fairly clear 

and concise expression of the fundamental position of 

the author, which thus can be without much difficulty 
appreciated, and can therefore be answered without 
too many words and too much elaborate explanation. 

The note to which I refer reads as follows: 

" N  OTE. -Theoretically the energy developed by ex­
pansion of a given weight of liquid air in .tI. will 
liquefy an equal weight of air in B during a definite 
time. The process toward liquefaction involves over­
coming resistance to compression of air in B. If this 
resistance is reduced by cooling with water, then more 
air in B would be liquefied in a given time than is at 
the sallIe time expanded in A. The difference between 
these weights of air is the surplusage effected by the 
cooling of the water. (See diagram.)" 

'fo start with, I should explain that, as far as this 
note is concern'ed, the only important parts of the dia­
gram are two cylinders, .tI. and B, having pistons in 
each, so connected that an upward lOotion of the 
piston in.tl. involves a downward motion of the piston 
in B. developing equal displacements, so that, for ex­
ample, if the contents of the cylinder, A, doubled in 
volume, the contents in the cylinder, B, would be cor­
respondingly reduced. 

This being premised to render unnecessary the repro­
duction of this diagram, I think there is no difficulty 
whatever in understanding the position taken by the 
author of this note. He evidently intends to say that, 
theoretically, the energy developed by the expansion 
of a given weight of liquid ail' in .tI. will liquefy an 
equal weight of air in B during a definite time, with­
out the aid of cooling water, which he describes as 
being subsequently applied and as being a source of 

an increased effect. 
N ow, this statement is absoiutely incorrect. The 

expansion of a given weight of liquid air in A, so far 
from developing a power capable of liquefying an 
equal weight of air in B, would be absolutely incapa­
ble of liquefying a single drop of air in B. What 
would really happen is this: The energy developed by 
the expansion of a given weight of liquid air in A 
would develop an equivalent amount of energy in B, 
theoretically, in two forms; in the first place, as heat, 
or, in other words, the air in B would be very highly 
heated by the act of compression; in the second place, 
another portion of energy would be developed in B, 
by reason of the increased pressure or tension brought 
about in the air fi iling B by the afore-mentioned com­

pression. Even if no heat at all were developed in B, 
and it remained at the atmospheric temperature dur­
ing this compression, this would not convert it into 

liquid air, for it is, of course. a well-known fact that 
no amount of pressure will liquefy air llntil its tem­
perature has been reduced to what. is known as the 
critical temperature, which is 2200 Fah. below zero. 
Still less, therefore, would it be possible to liquefy this 
air while leaving in it the heat of compression, hy 
reasoD of which its temperature would be greatly 

© 1899 SCIENTIFIC AMERICAN, INC.



JUNE 24. 1&)9· 
raised; therefore, it would be necessary, as a very first 
step in any process of liquefying air, to remove this 
heat of compression, and this is exactly what is done 
by Mr. Tripier, or anybody else who carries on a pro­
cess of prod ucing liquid air. By means of appropriate 
condensers, the air, as it is being compressed, is cooled 
so that when it reaches the final preS5ure, which is 
2, 500 pounds to the square inch, it is at the tempera­
ture of the sut'rounding air, or rather of the water 
used as a cooling material. 

It  should be noticed at this point that in so remov­
ing the heat from the air, said air has been deprived of 
a considerable amount of the energy transferred to it 
fro m the expansion of the liquid air in the cylinder, .A. 
I n other words, this first action or step of cooling has 
t h rown away or removed from the apparatus a portion 
of t h e  energy developed in it. If we could com press 
the air and retain the h eat in it with no loss, then we 
might expect to reco ver from said compressed air so 
heated an amount of energy equal to that which had 
been uSftd in compressin� it  ; but if we h ave cooled the 
ait., we have removed heat from i t  (which Illay be meas­
ured by the amount of water used and the temperature 
added to said water), we have take n away a portion of 
it� contained energy and its power of doi ng work. 

In several points where this matter is referred to b y  
t h e  author of this pamphlet, he seems t o  have made 
the strange m istake of transferring what we might call 
a debit item to the credit side of an account, and esti­
mated as a gain what is in fact a loss. 

No w, then,  let us assume that by vaporizing air i n  
the cylinder, A ,  o r  b y  any ot her means. we have de­
veloped energy which h as been applied to com pressing 
air in the cylinder, B, and that we have removed or 
t hro wn away a port,ion of that energy by cooling the 
compressed ail' down to an atmospheric or water tem­
perature ; what more m ust we do to obtain any liquid 
air? 'fhis is not hard to answer, because we need only to 
refer to what is done by M r_ Tripier. Mr. Li nde, or any­
one else w ho is carrying on substantially the same pro­
cess; that is. we allow the h ighly compressed and 
cooled air to escape u nder certain conditions, whereby 
its expansion in so escaping reduces its temperature 
and final l y  brings it to a point at which a portion of 
the air becomes liquid. It is obvious, however, that 
in so doing we m ust throw a way or al low to escape a 
very large proportion of the compressed air, which as 
far a� it went represented what was left of the energy 
developed by the expansion of the liquid air in the 
cyl inder, A_ 

As a matter of fact, from data which I kno w to 
be reliab le, in the apparatus used by Mr. Tripier, the 
amount of air obtained in the form of a liquid repre­
sents only about one-twentieth of the compressed air 
w h ich he allows to escape or expand at this point of 
the operation. According to certain publ ications by 
Linde, i n  Germany, it would appear that he has done 
abou t the same thing, and gets about one-twentieth of 
the cOlllpressed air in the form of liquid air. Either of 
these figures, however, shows the p erfect absurdity of 
the statement which I have quoted from the note, 
since it makes it obvious that only a very smal l frac­
tion of the liquid air used in developing energy by 
expansion in the cylinder • .A, is recovered or reproduced 
or could be recovered or reproduced frolll the com­
pressed air in the cylinder, B, even with the aid of 
sufficient cooling water to abstract all the heat of com­
pression. 

If this state of affairs is clearly understood, as I think 
it lllay be by anyone reading the above rem arks, the 
utter fallacy of pretty much all that is stated i n  this 
pamphlet will be manifest. Thus, on page 6 of this 
pamphlet, we find as follows : 

" However, there is an outside force mentioned 
casually by Tri pIer i n  all his statements, but which is 
not dwelt upon by either him or the' scientists' as being 
capable of furnishing the looked-for surplus. It  is the 
water used to cool the air heated by compression i n  
his condenser. ' 

As I have above shown, however, the wa�er used to 
cool the air, so far from increasing the amount of 
energy p resent in the air which is to be liquefied in 
consequence of the work expended upon it  by the com­
pressin g  agent, is simply a means of removing and 
wasting such energy, and therefore obviously is as far 
as possible from accounting for any such i maginary 
"surplus "; or, in other words, there would be a great 
deal more energy or capacity for doing work in com­
pressed air if the cooling water was not applied and 
such compressed air was used in its heated condition. 

It would be tedious and I think quite useless, after 
what I have said, to q uote and further point out the 
fallacy of succeeding statements in this pamphlet in 
which this same idea is d eveloped in various forms. 
The fallacy is obvious at once to anyone realizing what 
is the actnal or true condition existing when air is  
compressed by the application of force and what con­
ditions must exist before any liquid air can be pro­
duced. 

In my article on the liquid air falla3Y, published i n  
your issue of April 22, 1899, I pointed out what 
were the true conditions as regards the possible util iza­
tion of atmospheric heat in the production of motive 

power or the doing of work. and 1 there draw atten­
tion to the fact that for such utilization it was neces­
sary, not only to h ave a certain temperature in the air, 
but a notably lower temperature in an abu ndant sup­
ply of water, and that the amount of energy derivable 
was measured simply by the amount of heat trans­
ferred from the air to the water. In that case I con­
fined my attention to the calculation of the amount of 
air at a temperature of say 70°, which must be supplied 
to the imagined machine If an unlimited supply of 
water at 50° was also available, and the result so ob­
tained showed the i m practicability of such a method 
so fully that it seemed un necessary to take any ac­
count of the quantity and cost of water. If, however, 
we choose to consider this, it  is easy to calculate, ac­
cepting the data given in this pamphlet, w hat amount 
of water would be needed, and from such calculation 
we find that this amount would be very large, so that 
if  the water cost anything, which as a matter of fact 
it invariabl y does, it would be a serious element in the 
expense of a process and would make such process still 
more impracticable than it is shown to be by the mere 
consideration of the amount of warm air required. 

I refer to this only as showing that in my original 
article t h ere was no oversight or failure to appreciate 
the true action of cooling water as an absolutely essen­
tial e lement in any plan or process for the obtaining of 
power from atmospheric temperature. I a lso pointed 
out in that article that if we expected to get po wer 
free from naturp. the cooling effect of the water as well 
as the heating effect of the atmosphere must be obtain­
ed as a free gift, and that if  the cold or cooling effect 
was in any sense manufactured, or if a greater degree of 
coldness or lowering of temperature beyond that which 
nature would su pply i n  a stream of cold water was in­
troduced as an element in the problem, then the cost 
of produci ng such additional low temperature or cold 
would be fully equal, and as a matter of experience in 
the case of liquid air, enormously in excess of an y pow­
er which could be had by reason of its use. In other 
words, that if it was too costly to operate the machine 
between the l imits of the tp.tlIperat ure supplied, let us 
say atmospheric air at 70° and cooling water at 500, 
this cost would be vastly greater if we attempted to 
operate a machine by employing the temperature of 
the atmosphere as a source of h eat and liquid air or 
any other artificially coo led substance as the cooling 
agent_ It wo uld be then. as I said, exactly analogous 
to an attempt to add to the efficiency of a head of water 
by digging a well  into which we could run the escaping 
w ater but out of which we should be obliged to pump 
such escaping water i n  order to keep the well empty 
and t h us avail ourselves of the head or extra pressure 
developed by its depth . 

The pamphlet referred to contains in addition a great 
many less important errors and falla cious arguments, 
bnt I th ink I have gone far enough to show its utter 
unreliability and to save any of the readers of the SCI­
ENTIFIC AMERICAN from being misled by its extraordi n­
ary assertions and unsupported statements. 

• 1., • 

THE HEAVENS IN JULY. 
BY GARRETT P. SERVISS. 

There is no time when the stars exercise a greater 
charm than in midSllIumer_ After a near-by sun has 
stricken us with his fiercest rays, thousands of distant 
suns, glimmering t hrough the dark, bring a contrast­
ing sense of coolness and relief. The spirit of romance 
h as al ways recognized the influence of starlight on a 
summer night, although psychologists, as such, appear 
not to h ave noted it. Yet the spell exists, and millions 
experience its effects without undertaking to account 
for them. But there is nothing m ysterious in the phe­
nomenon, and the astrologers can derive from it no 
support for their superstition_ I t  is simply an expres­
sion of the innate poetry of humanity. T hose lines of 
Longfellow's, 

" Stars of the summer night, 
Far in yon azure deeps," 

may awaken for the astronomer thoughts different 
from those that arise in the mind of the unscientific 
reader, but the im pression on both is SUbstantially the 
same-a half-dreaming consciousness of vastness, sub­
limity, and superhuman power, set over against a sense 
of the insignificance of the earth, and Illingled with a 
dim perception of beauty transcending terrestrial stand­
ards. Savages and civilized men alike yield to this fas­
cination of the starry heavens, and it is capable of sub­
duing, for a while, the most untamed spirits. 

The stars and constel lations are most beautiful in the 
absence of the moon, and this year the opening evenings 
of July will be free from the presence of that "lesser 
light" which rules, and sometimes, for the astronomer 
at least, mars the night. 

At 10: 30 P. M. on July 1, at 9: 30 P. M. on July 15, 
and at 8: 30 P. M. on July 31 the principal attractions 
of the starlit firmament will be arrayed as here describ­
ed. Overhead shines the constellation Hercules, recog­
nizable by a quadrilateral figure formed by four of its 
chief stars, and lying between the beautiful circlet of 
the Northern Crown on the west and the brilliant 
Vega, with its two little attendants forming a minute 

triangle, on the east. Directly north of Hercules is 
the head of Draco, marked by a conspicuous diamond 
figure of stars. Belo w the head of Draco stands the 
Lesser Bear, Ursa Minor, erect on the end of his long 
tai l which terminates in the Pole Star. West of tr.e 
Northern Crown is Bootes, the giant huntsman, with 
his great lone brilliant Arcturus blazing on his garter. 
North of Bootes appears Ursa Major with the Great Di p 
per descending, bowl down ward, toward the northwest­
ern horizon. The broad constellation of Virgo spreads 
over the lower part of the western sky, still resplendent 
with the glory of J npiter's presence within its borders. 
Sprawling across the south, and touching the horizon, 
is Scorpio, the center of the constel l ation made con­
spicuous by the fiery red Antares, one of the most re­
markable of stars. East of the meridian the sky is 
spanned from the northern to the southern horizon by 
the most brilliant portion of the Milky Way. Starting 
u nder the Pole Star it  passes through the zigzag figure 
of Cassiopeia's Chair, and higher up, opposite Vega, 
seellls to bear the Northern Cross afloat in its nebulous 
stream. N ext it passes by Aquila and its th��e notable 
stars-a bright one between two fainter-awl then 
breaks into alternate deeps and shallows of starry radi­
ance, as it pours downward through Sagittarius and 
the eastern part of Scorpio to the horizon. 

I n  the constel lations n amed above the owner of a 
telescope may feast his eyes on innumerable celestial 
beauties_ Take for instance the celebratcd Star Clus­
ter in Hercu les_ The naked eye does not show it, bnt 
it can easily be found between the two stars in the 
quadrilateral before mentioned which lie nearest to 
the North ern C rown-look about one-third of the way 
from the northern toward the southern star. A 3-inch 
tel escope will show it; a 5 or 6-iuch will reveal it as a 
wonder. 

The northernmost of the t wo little stars near Vega, 
called Epsilon Lyrre, is a famous" doubl e-double_" An 
opera glass separates it into two stars; a tel escope of 
3 inches aperture, or more, divides each of the two 
again. 

A little north of an imaginary line from Arcturus to 
t he brightest star in the Northern Crown is Epsilon 
BoOtis, a beautiful double with contrasted colors. It 
is a good object for a 3-inch telescope. 

The bottom star in the long beam of the Northern 
Cross, known as Beta Cygni, is a most charming dou­
ble. the smaller star being bright blue in color. A very 
small telescope suffices to show it. 

Southwest of the l ast star in the handle of the Great 
Dipper a lone twinkler of between the second and third 
magnitudes, Cor Caroli, will  be seen. The telescope 
sho ws it to be a remarkably fine double, the smaller 
star having a l i lac hue. 

Antares is an exceedi ngly interesting double and can 
be seen better than last month. A 4-inch telescope will 
sho w the l ittle bright green companion of the great red 
star. 

With a low magn ifying power sweep the telescope all 
along the Milky Way from the Northern Cross to the 
southern horizon ; the galactic riches aTe a perpetual 
source of astoni sh ment and del ight_ 

THE PLANETS_ 
Mercury, as an evening star, moves eastward from the 

sun until July 22, about which time it should be easily 
seen after sunset. It passes from the constellation Can­
cer into Leo. 

Venus, moving rapidly from Taurus into Gemini and 
across the latter constellation eastward, is a morning 
star, fast diminishing in brilliance. 

Mars, which passes during the month from Leo into 
Virgo, is an evening star setting before midnight. 

Jupiter, in Virgo, is still  conspicuous, although not 
so favorably placed for observation as in June. On 
July 2 the shadow of Satellite III. will be on the planet 
from 9: 14 until 10: 58 P. M. On July 6 the shado w of 
Satellite I .  will be in transit between 8: 42 and 10: 54 P. 
M. O n  July 7 at 10 h. 1 m. 41 s. P. M. Satellite II .  will 
disappear in eclipse. 

Saturn, in Ophiuchus, between Scorpio and Sagit­
tari us, rises before sunset and crosses the meridian, in 
the middle of the month, about 9 P. M. Accordingly 
it is well placed for observation. The rings are now 
opened to about their widest extent, so that the south 
pole of the planet is hidden behind them while the 
north pole appears projected against the rings as a 
background. Titan, the largest satellite, will be west 
of the planet on July 4; north on July 8; east on July 
12; and south on July 16. These dates represent the 
greatest elongations in each direction. 

Uranus remains in Scorpio, and Neptune in Taurus. 

THE MOON. 
New moon occurs on the afternoon of the 7th; first 

quarter on the evening of the 15th; full moon on the 
afternoon of the 22d ; and last quarter on the morn­
ing of the 29th. The moon is nearest on the 23d, and 
farthest on the 10th. The lunar conjunctions with 
the planets occur as follows : Venus July 5, Neptune 
July 5, Mercury Jul y  9, Mars July 12, Jupiter July 16, 
Uranus July 18, Saturn July 19. On July 6 about 5 P. 
M. , Venus and Neptune will be in conjunction, less 
than a degree apart. 
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AN ANTISEPTIC BROOM FOR HOUSEHOLD USE. 

A broom which will  contain in itself th(> means for 
destroying moths an d disease germs is evid(>ntly an 
art icle which will be of no l ittle value in the house­
hold.  Such a broom has been invented by MI'. Oscar 
S. Kulman, of Savan nah, Ga. 

Referring to our i l l ustration, it  will be observed that 

A DISINFECTING BROOM. 

the an tiseptic su b­
stances a I' e con­
tained within the 
broom-straws i n  a 
bag held in place 
by the i n i t  i a I 
wrap of steel wire 
and t r a n sve r s e  
rows of stitching. 
T h e  penetration 
of t h e  b a g  by 
t h e  s e I' 0 W s of 
stitch i n g  opens up 
n umerous outlets 
for the antiseptic 
m aterial, i n  add i­
tion to the mesh es 
of the cloth. The 
action of sweep­
ing c a us e s the 
antiseptic materi­
al to be di stribut­
ed i n  l im ited but 
sufficient quanti­
ties for the tho-
1'0 u g h  d eodoriz­
ing and disinfect­
ing of the carpet 
and of the room . 

The broom itself, ordinari l y  a ferti l e  breedi ng-place for 
bacteria, is  constan tly kept in  a steri lized condition by 
reason of its antiseptic properties. 

The bag is  so perfectl y  i nclosed and covered by the 
outside wrapping of straws that the broom p resents 
the app(>arance of an ordi nary b room without any 
hard external projections to scratch and lIlar the furni­
ture of an apartment. 

THE "REINA MERCEDES." 

In all the literature of the Spanish war there is 
nothi n g  of greater  inter(>st and value than the work 
entitled "Batt les and Cap i tulat ion of Santiago de 
Cuba, " by Lie u t .  Jose MUller y Tejei ro, second in 
command of naval forces of the province of Santiago 
de C uba, a translation ()f w h i ch was published some 
time ago by the Office of Na\'al Intelligence of tbe 
Un ited States Navy. To t h is work we are i ndebted 
for part icu lars of t he very i m portant part played by 
the" Re i n a  Mercedes " in the defense of San ti ago. 

The " Reina Mercedes " is a protected cruiser of 3, 090 
tons d isplacement,  and a speed of 17Yz knots an hour. 
She was bu i l t  at Carthagena i n  1887, at a time when 
the Span i s h  navy was being reconstructed, largely 
under the d irection and with the professional assist­
ance of Great Britain.  H e r  armament during the ope­
rations of the late war consisted of six 6 '2-inch Hon­
tori a guns ; t wo 2'7 i nch, three 2'2-i nch, two l'5-inch, 
and six l'4-inch rapid-fire guns, w ith two machine 
guns. She carried the large number of five torpedo 
tubes, all located above the water l ine. H er co:'!.l 
supply is 6 0 0 tons. At the time of her construction 
she was comparable in speed and powers of offense 
and defense w:th the average cruiser of s imilar dis­
p lac(>m ent of oth er navies. 

Lie u t. Teje iro tel ls  us that on account of the v(>ry 
bad con dition of her boilers at the outbreak of the 
war, It was i m poss i ble for the ,. Rei n a  Mercedes " to 
proceec1 to H avana, as ltIost of the Span ish vpssels 
cru is ing i n  that neigh borhood d i<1, and it waR deter 
mined to make what nse of her 
was pORsi ble in t h e  defense of 
Santi a!!o H arbor. She was an­
chored near the Socapa battery, 
which is located on the h i l l s  
west of th e entrance to Santiago 
Harbor. Her yards a n d  top 
masts were sent dow n  and her 
starboard side (th e  one she pre­
sented to the mouth of the har­
bor) was protected by covering 
i t  w i t h  light cables, with t h e  
objpct o f  kepping t h e  en emy'" 
shel ls  from pntering the torpE d )  
m agazin e, Her boats assisted in 
laying the l ines of torpedoes 
which gnarde.1 the entrance 
channel .  Fou r  of her 6 '2-inch 
Hontoria gu n s  were d i smounted, 
leaving the t wo forward guns, 
which are carried on the main 
deck in sponsons (one of which 
is visible in the accompanying 
i l l ustration), to protect the mine 
fields. T wo of the d i smounted 
guns were dragged up the h i l l  to 
the Socapa battery andlllounted 

J c itutific �tUtricau. 
there,and t wo others were taken across the channel and 
mounted in the battery at Punta Gorda flll'ther u p  
t h e  entrance. " These four guns, " says the Lieuten ant, 
.. were mounted for the pu rpose of directly attacking 
the hostile fleet, " and it was a shell  fro m one of the 
Socapa guns that entered the forward rapid-fire bat­
tery of the "Texas, " putting it temporari l y  out of ac· 
tion. Our readers who w i l l  care to s(>e w h at damage 
such a shell  can effect will  find the subject illustrated 
in the SCIENTIFIC AMERICAN of August 20, 1898. 

The crew of the " Reina Mercedes, " in add ition to de­
fending the torpedo li nes from the attack of smal l cmft 
that might attempt to counterlll i n e  them,  mou nted 
at the lo wer battery of Socapa one 57 m i l l imeter 
Nordenfeldt gun and four 37 m i l l imeter Hotch kiss 
revolving guns, all of w h ich were taken frOIB t h e  
.. Mercedes, " All  of the artillery that had been remoyed 
from this sh i p  was served by the " Mercedes' " m en. 
D u ring the long series of engagements between our 
ships and the battery the " Mercedes " was frequ ently 
struck, and several fatal ities oecurred among her men. 
After the final sortie of Admiral Cervera's fleet, it was 
deci ded to sink the vessel in the harbor channel i n  
the endeavor t o  prevent o u r  fleet from coming i n ,  a s  
Hobson had attempted w i t h  t h e " Merri m ac " to p re­
vent the Spanish fleet from com i n g  out. In the words 
of Lieut.  Tejeiro,," As t he i nterior of the harbor d i d  no 
longer h ave the safegu ard of the fleet, as the Busta­
mente torpedoes had been taken up so that the fleet 
cou ld go out, and had not yet been replaced, and as, fin­
al ly,  t h e  first l i ne of m i nes no longer existed,  t h e. COIlI­
mander of m arine decided (General Toral bei ng also 
of his opi nion) t o  s ink the' Mercedes' in the n arrow 
part of the channel .  H u rriedly, for t ime was press ing, 
the wounded and sick from tlH'l lost fleet w ere trans­
ferred to the steamer 'Mej ico,' which had been con­
verted into a hospital and had hoisted the flag of the Red 
Cross. Important papers had been saved, memoranda, 
portable arms, etc. , were taken off the 'Mercedes,' 
and at 8 o'clock P. M. , with her com m ander, En sign 
N ardiz, a few engin e(>rs and the necessary sai lors amI 
pilots, she started toward the entran ce with her bow 

STERN VIEW OF THE "REINA MERCEDES." 

anchor and stern spring on the cable  ready. At 11 :30 
o'clock the enemy opened a con t i n u ous fire on the ship. 
She was sunk at the intended p l ace, but u n fortunately 
she did not come to l ie across the chann el ,  b(>cause it 
s(>ems a projecti le  cut the spring fr011l the cable. "  
During their work with the batteries on shore and while 
serving upon the ship hersel f, t h e  personnel suffered the 
fol lowing casual ties: The co mmander, Emili o  Acosta, 
a n d  fi ve oth ers were k i l l en, ell' yen others of the crew 

OUR MOST NOTABLE TROPHY OF THE SPANISH WAR. 
.. Reina Mercedes" at the Norfolk Navy Yard. 

were seriously wounded and sixteen were wounded 
more slightly. 

Although the Spaniards looked upon the" Mercedes " 
as beyond salvage, she was subsequently raised and 
w i l l  now und ergo reconstruction at the Norfolk navy 
yan1. She w i ll be reboi lered, and thoroughly over­
hauled,  besid es recei ving a new battery of six {i-inch 

A NEW TWO-PART BICYCLE-CRANK. 

long eal iber rapi d-fire guns, firing smokel ess powder, 
and a n e w  battery of smaller rapid-fire guns of stand­
ard pattern. In size and armament, speed and coal 
capacity, s h e  will  be practically a sister ship to the s ix  
new protected cruisers which were authorized by the 
last Congrpss. She wil l ,  therefore, prove a timely and 
serviceable addition to our fleet as well as a notable 
trophy of the Spanish-American war. 

.., .... 
A NEW TWO-PART BICYCLE-CRANK. 

A simpl e  bicycle-crank has recently been patented 
which may be secured to the '-crank-shaft w i thout the 
aid of nuts,  the attachment being so effected that a 
smoot h outer surface for the crank is provided, at its 
connect ion with t h e  s haft. 

One of the accom panying ill ustrations is  a view of 
a shaft, crank, and pedal, embodying the improve­
ments ; and the other is  a side elevation of the mem­
bers of the crank separated at their lower ends. 

The cran k -shaft at each end is form ed with a h exa­
gonal Hlrface a n d  with a reduced, threaded extremity. 
The crank is made i n  two parts, the inner surfaces �f 
which are flat and fit closely together. The i n ner part 
of the cran k, at its upper end, has a hexagonal opening 
arran ged to fit snugly upon the hexagonal surface of 
t h e  crank-�haft : and the outer part of the crank has a 
t hreaded recess arranged to Sfjrew u pun t h e  red uced 
threaded extremity of the shaft, and to conceal the e n d  
o f  the shaft. A t  thei r lower ends the crank-parts have 
t h readed openings, w h ich,  when in al i nement, receive 
the threaded i nner end of the pedal spindle. 

It is evident tha.t a crank thus constructed dispenses 
with the use of n u ts, and offers no projections l iable to 
become entangled with the rider's dress. 

The patents on t h is crank are cont.rolled by Messrs. 
Peerstone and Kn udston, Room 500, Fisher build ing, 
Chicago, Ill. 

. � ... 
Waterproof Paper 

Is produced by Paul Dresen according to a French 
patent in the following manner : 
Mix 28 parts of ordinary oliye 
oil ,  28 parts of rapeseed oil, and 
28 parts o f  l i nseed oi l ,  and add 
to the mixture a solution of 8 
parts of wax ill 8 parts of oi l of 
turpentine. This mixture is ap­
plied on the paper on one side 
01' both sides by hand or in m a­
chine.  The paper thus prepared 
i s  said to remain waterproof 
longer than the waterproof paper 
now in the market. -Dalll pf. 

••• 

Kindling COllllJOsition. 

The SUddeutsche Apotheke 
Zeitung gives the following for­
mula: Melt 300 parts of resin or 
colophony and 15 parts of raw 
paraffine with 15 parts of a fat 
oil ,  and add to the molten llIass 
cork-flower, 100 parts ; a n d  saw­
d u st, 75 parts. After the cool­
ing press the substance into 
briquette-shaped pieces 01' nar­
ro w strips . 

© 1899 SCIENTIFIC AMERICAN, INC.



STEAM MOTOR CARS FOR BRANCH LINES. 

In o u r  issue of November 27, 1897, we gave an i l lus­
trated description of a steam IlIotor car built  by the 
Schenectad y Works for the New England Road . We 
now present illustrations of a simi lar type of car con­
structed by the Bald w i n  Locolllotive Works for the 
C incinnati, Hamilton and Dayton Railroad. 

The body of the car is  divided into three com part ­
ments. Entrance is had from a platform at 
the rear end i n to a passenger compartment i n  
which are twelve seats with seating accommo­
dation for t wenty-eight persons. A toilet and 
lavatory is provided at one end of the com­
partment.  A door leads fro m this  co mpart­
ment into the baggage room. The latter is six 
feet. in length and is provided with the usual 
l'> l iding doors on each side. From the baggage 
room a side door opens i nto the engine room. 

By reference to ollr descri ption of t h e  i:5che­
n ectady car. it will  be seen that the boi ler was 
carried d i rectl y u pon the truck, the floor of 
the car resting u pon a ring of rollers laid 
around the base of t he boiler. In the Bald w i n  
car t h e  boiler is  carried upon the floor of the 
cal', and the steam connections to the c y l i n rl ers 
are marle by means of flexi ble metal l i c  j o i nts. 
The boiler is of the vertical t u b u lar type, the 
fire passi ng through the tu hes, a n rl it is pr'o­
vided with a central tubular inagaz i l l e  for feed­
ing the furn ace. The grate is circu l ar. the bars 
i n c l ining from the magazine outward and 
d o w n ward. The coal is shaken do w n  by a 
lever actuating a rod which passes up th rough 
the center of the grate into the <.'oal, w here it 
term i n ates in  a bal l . A dozen water tu bes pro­
j ect rlown i nto the firebox at the j u nct u re of 
the magaz i ne w i t h  the bottom tu be ·plate and 
form a kind of circular cage to guide the coal 
as it descends frolll t h e magazi n e  and sprearl it 
out even ly over the grate. T hese tu bes are t w o  
i nches in  rl iametf>r, and circulation is secured 
by dropping a thin t u be of iron from t h e  top 
end of each t u be. The flow of the water is u p­
ward on the o utside of the circulat. i n g  t u bes 
and downward on the inside . 

With a view to gett.i ng rid of the steam when 
the car is ru n ning th rough the streets, a con­
denser has been placed on the roof of th e car. 
It  is  bui lt  up of 360 t.h i n  b rass t u bes of  1 �  
inches diameter, connected with cast i ron head­
e rs of such a pattern that the ex h a ust passes 
t.hl'Ough the entire length of tubing and so far 
con d en sed that no exhaust can be either seen 
or hea r·d. 

T wo tanks, with a com bi nerl capacity of 300 
gal lons, are carri e d  beneath the car bet ween 
t.h e  trucks. One of these suppl ies the feed 
water, w h i l e  the other re<.'eives the water of 
condensation from the roof condenser. The 
tanks are connected, an d  both are thus avail­
able to supply the feerl . 

The engine is of the well-known Vauclain 
compou nd type, with fou r  cyl inders ; the h igh pressure 
cyl inders being 5%: inches diameter, the low pressure 
of 9 i nches d iameter, the common stroke bt:ling 12 
i n ches. T he dri vers are 30 inches in diam eter. The 
d l' i \' i n �  mechanism is ca rried on frames which form 
part of the forward truck. The rear truck simply acts 
as a carrier for the rear end of th e  car. The car 
i tself is 32 feet 9 inches in length over a l l ; the total 
w h eel  base is  16 feet 8 i n <.'hes, and the driving wheel 
base is 5 feet. The boiler press ure is 150 pounds to 
the square inch.  

In the prelimin­
ary trials of the 
car i t  was run for 
38 m iles without 
any attention to 
the fire, the coal 
m agaz i n e  feeding 
the furnace with 
great regulari ty. 
Seventeen m i  I e s  
out of th e 38 were 
run at a speed of 
42� m i l e s pel' 
hour. 

It s h o u l d  be 
mentioned that in 
o l' d e l' to avoi d 
transm itting t h e 
vibrations of the 
engine to the car 
a novel system of 
suspension h a s  
been adopted for 
the forward end 
of a sim i lar car 
built for the De­
troit and L i m  a 
Northern R a i 1 -
road. Foul' heavy 
lugs are attached 

J t itu tifi t �lUtti,au. 
to the sides of the boiler, and through these pass four 
suspension rods which serve to carry the weight of the 
cal' at this end. 'l' he load is transmitted through long 
coiled springs which rest in spherical seats. 

T h is form of motor car has been introduced by the 
railroads to work i n  competition wit h the electric 
trolley roads which are making such serious inroads 
upon the suburban rail roa d traffic. They are used on 

THE CAB OF MOTOR CAR. 

bran0h l ines and sections of the road wh ere the train 
service is i nfrequent or l ight, and where it  is u necono­
m i cal to run a sin gle passenger coach with a locomotive 
o f  the stand ard type. 

• • • • •  
Fermentation Without Yeast. 

Last year a l arge international <.'ongress of chemists 
was held i n  the beautiful university of the city of 
Vienna. The congress was opened with a classic 
discourse by the famous savant B uchner. Prof. 

STEAM MOTOR CAR FOR 811Bl1BBAN SlilBVIClil. 

Buchner showed by experiments in the aula of the 
university his  latest important discovery in the field 
of the physiology of fermentation. According to the 
same, the yeast plants, as living organisms, do not, 
as was presumed heretofore, directly mediate the de­
composition of sugar and formation of the alcoholic 
beveraglls , but it is chemical substances that produce 
the yeast-cell and cause fermentation. T hese s i m ple 

organic bodies can be obtained in the shape 
of a dry powder by pressing out the yeast­
cells, filtering aud evaporating. The proper­
ties of the new ferment are purely chemical. 
Among other characteristics, the newly dis­
covered s ubstance endures continued h eating 
without losing its ferment.ative power. Con­
sidering these i n teresti ng facts, new and im­
portant possi bil i t ies are opened up to the fer­
men tation ind ustry. S i nce chemistry is con­
tinually becom ing lllore perfect and prod uctive 
in t h e  field of synthesis, it is to be ex pected 
with certainty t h at in future this isolated 
chemical ferment w i l l  also be produ ced arti· 
ficially, and t h at w i t h  the knowledge of this 
body furt her  d i scoveries of si milar as yet u n­
known substances w i l l  fol low . 

Moreover, experi ments w hich h ave been con­
duct.ed with other m i cro-organisms, i n  ad­
d ition to those of Buch ner, j ustify the pre­
sumption that the specific activity of t h e  
pat hogenous bacteria in the diseased organism 
is a chemical process. Bacteria multiply very 
rapidly, if  cond it ions ess ential to l ife are favor­
able, t h e  most het erog-e neous su bstances bring­
ing about deco m posi t i o n  in the organs of t h e  
body, som ewhat si m i lar to t h e  processes of de­
composition in fermell tation. 

T h e  baci l l u s  of d i phtheria, for instance, is  
known to prod uce a 5pecific poison, whi<.'h 
enters the circulatory system of man from th t' 
place of infection and causes a fatal sicken ing 
of the wh ole body. 

With other germs, such as those of cholera , 
the prod ucts of change of m atter forming i ll 
the d igestive tract by the activity of the chol era 
vi briones constitute the starti n g  point of a 
differen t but l i k e wise typical disease . 

In the sam e manner in which Beh ring, Kit­
asato, and others have prepared anti-toxines 
against these toxines of the inciters of infection , 
and have produced serum preparations by 
means of animal vaccinat ion,  it will be the 
mission of che m i s t ry to isolate these assim i la· 
tion prod ucts of m i cro-organism s, which bring 
a bout the decay of com plicated organic struc­
tures, and to produce them synthetically in 
chem ical laborat ories . 

On the other hand, science wil l  discover a 
process which wi l l  solve the problem of pro­
ducing suitable antidotes for all malignant 
infections, w h il e  the harmless artificial ass imi-
lation products of m icro-organisms may be em­
ployed for perfecting variou s products of trade 

and industry. -Technische Berichte. 
. ' . . . 

Holmes' Comet. 

A telegram has been received at the H arvard College 
O bservatory from Prof. J .  E. Kt:leler, of Lick Observa­
tory, stating that the comet Holmes waf> observed by 
Perrine on June 10. T h e  comet was originally dis­
covered by Holmes in  London, November 6, 1892, and 
has a period of about seven years. By Jan uary 12, 1893, 
it had become very faint, but on Jan uary 16 it was 

found to h a v e  
u n rlergone a re­
markab le change, 
an 0 u t b u r s  t of 
l ight h aving oc­
c u r  r e d . It reo 
sem b l ed a bright 
pl all etary nebula 
of a b o  u t the 
seve n t h  m a g n  i ­
tude, the n u cle us 
bei ng at first hazy, 
b u t  after w ard be­
C O lli  i n g sharper 
and a b o  u t as 
bright as a star' 
of t h e  e i g h t h 
magnitude. 

• • •  
EXTENSIVE d e ­

posits o f  bauxi te 
have b e e n  dis­
covered in N e w  
South Wales. As 
this is onf' of  the 
best ra w m aterials 
for the manufac­
ture of alu m i n u m .  
the deposits w i l l  
probably b e  0 f 
value. 
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THE SNAKE DANCE OF THE MOKIS.-I. 

BY GEORGE WHARTON JA.ME8.* 
I n  five of the seven villages of the Hopi-improperly 

termed the Moki-there occurs, every other year, thlt 
most wonderful religious ceremon y known. It  is con­
ducted with decorum, dignity, and reverence, and yet, 
to m any white onlookers, it  seems w ild, thrilling, 
chaotic, and disorderly. Having witnessed the cere­
mony eight times, and four times having been ad· 
mitted to the secret kivas, or underground sacred 
chambers of the two fraternities who conduct the 
d ance, I feel at liberty to speak of its religious char­
acter, the dignity with which it is performed, and to 
su ggest the only point of view from which the visitor 
m ay obtain the right u nderstanding of its mysteries. 

The province of Tusayan is situated in northem 
Arizona, about one hundred miles due north of the 
town of Winslow, on the line of the Santa Fe Railway. 
This province was first exploited by E nsign Tobar, of 
Coronado's force, after the " Seven C ities of Ci bola " 
had been discovered at what we now know as Z U l l i  
This was 350 years ago. Therll have been changes i n  
the valleys a n d  their locations in that time, b u t  the 
number of the cities is still seven, and the general 
characteristics but slightly al tered. The seven villages 
are located on three mesas, or tongues of land, which 
are thrust out from the main plateau into a sandy 
plain, through which, i n  the rainy season, a stream 
meanders to lose itself i n  the !land. The easternmost of 
t hese three mesas is generally known as the " first 
mesa, " on account of its  nearness to Keam's Canyon,  
which for many years was practically the only known 
gateway into the Hopi region .  On this first or east 
mesa are the three towns of Tenea, Sichomavi, and 
"Walpi,  the latter being the best known town of the 
pro v i n ce, the one most visited by the whites, and, 
('onsequently, the one that seems to be the most civil­
ized.  I t  is the only vil lage on this mesa where the 
snake dance oecurs. On the m iddle m esa, about nine 
m i les to the wes t, are t h ree more villages. This mesa 
is n ot a l evel, rocky plateau, as are t.he eastern and 
western mesas. It is divided into two parts, in the 
western portion of which is the town of S himopavi, 
and from which a deep san dy ravine must be crossed 
ere the eastern portion is reached, on two distinct ter­
races of w hich are Mas honguavi and Shipauluvi. On 
the western or third IlI esa is the largest of all the Hopi 
villages, Oraibi,  and all these four villages of the two 
western most. mesas have their o w n  celebration of the 
snake d ance every other year. 

This dance alternates in each village with the Le­
lentu, or flute ceremony, so that, if the visitor goes on 
su ccessive years to the same v i l lage, he wil l  see one 
year the snake dance and on the following year the 
Lelentu.  But i f  he altern ates his visits to the differe n t  
villages h e  llIay see t h e  sn ake dance every year, and, 
as the ceremonies are not al l held simultaneously, he 
may witness the open air portion of the ceremony, 
which is the snake dance proper, three times on the 
even years and twice on the odd years. For instance, 
this year, 1899, it will occllr at Walpi and Mashon­
guavi ; next year, at Oraibi, Shipauluvi, and Shimo· 
pavi. 

The Hopi are keen observers of al l celestial and ter­
restrial phenomena. and, as soon as the month of Au­
gust draws near. the snake and antelope fraternities 
meet in joint session to determine, by the m eteorologi­
cal signs with wh ich they are familiar, the date upon 
which the ceremonies shall begi n. 

This decided, the public crier is called upon to make 
the announcement to the whole people. Stan ding on 
the housetop, in a peculiarly monotonous and yet 
j erky shout he announces the time when the elders 
have decided the rites shall commence. Sometimes, as 
at Walpi, this announcement is made sixteen days be­
fore the active ceremon ies begin, the l atter, in all the 
villages, lasting nine days and terminating in the popu· 
larly known open air d ance, after which four d ays of 
feasting and frolic are indulged in, thus making, in al l ,  
twenty days devoted t o  the observance. 

But for all practical p urposes nine days covers all the 
ceremonies con nected with it. 

At 'Valpi .  0 1 1  the first of the nine d ays, the first cere­
mony consists . of the " setting u p " of the antelope 
altar.  This is an interesting spectacle to witness, as at 
Walpi the altar is more elaborate and complex than in 
any other village. It consists, for the greater part, of 
a mosaic made of different colored sands, in the use of 
w h ich some of the Hopi are very dexterous. These 
sands are spri nkled on the floor. First a border is 
made of several parallel rows or lines of different. colors. 
'Vithin this border, clouds are represented, below 
which fou r zigzag lines are made. T hese lines figure 
the lightning, which is the symbol of the antelope fra­
ternity. Two of these zigzags are m ale, and two 
female, for all things, even inanimate, have sex among 
this strange pE'ople. In the place of honor, on the 
edge of the altar, is placed th e " tipoui , "  or palladi um 
of the fraternit y. This con sists of a bunch of feathers, 
fastened at the bottom with cotton strings to a round 

• The photol(raphs are b y  Mr. James. I t  is not possible t o  print all of 
the engravlnl:s In the present issue ; tbe reader is referred to tbe second 
article. 
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piece of cottonwood. Corn stalks, placed in earthen­
ware jars, are also to be seen, and then the whole of 
the remaining three sides of the altar are surrounded 
by crooks, to which feathers are attached, and bah os, 
or prayer sticks. It was with great trepidation I dared 
to take my camera into the m ystic depths of the ante 
lope kiva. I had guessed at focus for the altar, H n rl  

Copyrigbted. 1�98, b y  G. Wharton James. 

Snake Altar God. 

when I placed the camera against the wall ,  pointed to­
ward the sacred place, the antelope priests bid me re­
move it immediatE'ly. I begged to h ave it remain so 
long as I stayed, but was compelled to promise I would 
not place my head u nder the black cloth and look at 
the altar. This I read ily promised, b ut, at the first 
opportunity, when no one was between the len s and 
the altar, I quietl y removed the cap from the lens, 
marched away, and sat down with one of the priests 
while th e dim light performed its wonderful work on 
the sensitive plate. The photograph here reproduced 
is the result. 

The other ceremonies of general interest which oc­
cur during the underground secret rites are the singing 
of the sixteen dramatic songs, and the wash i n g  of the 
snakes. The sixteen songs are a kind of Moki Edda or 
Book of Hopi Genesis. Snake and antelope priests meet 
solem n l y  i n  th e ki va of the latter. The chief priests 

Copyrill:bt.eJ. 1898, by G. Wharton JaIDet!. 
Old Woman at Walpi. 

THE SNAKE DANCE OF THE MOKIS.-I. 

take their places at the head of the altar, and the oth­
ers line up on either side, the snake priests to the left, 
the antelope to the right. Kneeling on one knee, the 
two rows of men, with naked bodies, solemn faces, 
bowed heads, no voice speaking above a whisper, de­
mand respect for their earnestness and evident sinceri­
ty. To one unacquainted with their language and the 
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meaning of the son gs, the weird spectacle of all these 
nude priests, kneeling and solemnly chanting in a 
sonorous humming manner, their voices occasionally 
rising to a grand crescendo, speedily to diminish to a 
thril l ing pianissimo, produces a seriousness wonder­
fully akin to the spirit of worship. 

The meaning of the songs, when their burden is 
!ltll died , is that they give the legendary lore of the 
sn ake and antelope fraternities as to the origin of their 
an cestry and the methods the gods instructed them to 
follow in order that they might be bl essed with rai n 
and fertilization of their crops and productiveness 
among their herds. Listen to a brief summary of these 
i n teresting songs. 

The Zunis, Mokis, Pi ntes, Coconinos and white men 
all made their ascent from the lower world to the 
earth's surface through a portion of Pisis-bai-ya (the 
Grand Canyon of the Colorado River), near where the 
Little Colorado empties into the main river. As t h e  
various fam il ies emerged, some went north a n d  some 
south . Those that went north were driven back by 
fierce cold which they encountered, and built h ou ses 
for themselves at a p lace called To·ko-na·bi. But, un­
fortunately, this was a desert place where but li ttle 
rain fell ,  and their corn could not grow. In their pa­
thetic language the Hopi say " The clouds were smal l  
and the corn w eak. " The chief o f  the village had two 
sons and two daughters. Tbe oldest. of these sons, 
Tiyo, resolved to com mit himself to the waters of the 
Colorado River, for they, he was convinced, would 
convey him to the underworld, where he could learn 
from the gods how always to be assured of their favor. 

( This idea of the Colorado River flowing to the 
u nderworld is interesting as i l l ustrative of Hopi rea· 
soning. They said .  and still say, this water flows 
from the upperworld in the far·away m ountains, it  
flows on and on, and never ret.urns, therefore it  must 
go to the i n ner recesses of the underworld.)  

Tiyo made for himself a kind of coffin boat from the 
hewed-out trunk of a cottonwood tree. Into this he 
sealed himself and was committed to the care of the 
raging river. H is rude boat dashed down the rapids, 
over the falls, into the secret bowels of the earth (for 
the Indians sti ll  believe the river d isappears nnder 
the mountainous rocks) and finally came to a stop. 
Tiyo looked out of his peepholes and saw the spider 
woman, who i n vited him to leave his boat and enter 
her ho use. The spider woman is a personage of great 
power in Hopi myth ology. She it is who weaves the 
clouds in the heavens, and makes the rain possible. 
Tiyo accepted her i n vitation, en tered her house, and 
recei ved from her a powder which gave him the power 
to become invisible at will. Following the instruc­
tions of the spider woman , he descended the hatch­
like entrance to Shi-pa·pu, and soon came to the 
chamber of the snake· antelope people. H ere the 
chief received him with great cordiality, and said : 

" I cause the rain clouds to come and go, 
And I make the ripening winds to blow ; 
I direct the going and coming of all  the mountain 

an i mals. 
Before you return to the earth you will desire of me 

many things, 
1!'reely ask of me and you shall abundantly re­

ceive. " 

For a while he wandered about in the underworld, 
learn ing this and th at, here and yonder, and at last re­
turned to the snake-antelope and snake kivas. Here 
he learned al l the necessary cere monies for making the 
rai n clouds corne and go, the ripening winds to blow, 
and to order the coming and goin g  of the animals. 
'Vith words of affection the chief bestowed u pon him 
various things from both the kivas, such as material of 
which the �nake kilt was to be made, with instruc­
tions as to its weaving and decoration, sands to make 
the altars, etc. Then he b rought to Tiyo two maidens, 
both of whom knew the snake-bite charm-l iquid, and 
instructed h i m  that one was to be his wife and the 
other the w i fe of his brother, to whom he must. convey 
her in safety. Then, finally, h e  gave to h i m  the 
" tipoui ,"  the sacred standard, and told him, " T his is 
your mother. She m ust ever be protected and reo 
vered. In a l l  your prayers and worship let her be at 
the head of your altar or your words w i l l  not reach 
those above." 

Tiyo now started on h i s  return jo urney. W hen he 
reached the home of the spider woman, she bade him 
and the maidens rest while she wove a panni er-l ike 
basket, deep an d  narrow, with room to hold all  three 
of them. When the basket was finished she saw them 
comfortably seated, told them not to leave the basket. 
and immediately disappe ared through the hatch i nto 
the lower world. Tiyo and the maidens waited, until 
slowly a fi lament gently descended fr

_om the clouds, at­
tached itself to the basket, and then careful l y  and 
safely drew Tiyo and t.he mai dens t.o the upperworld. 
Tiyo gave the youn ger maiden to his  b rother, and then 
announced that in sixteen days he would celebrate the 
marriage feast. Then he and his betrothed retired to 
the snake-antelope kiva, wh ile his b rother and the 
other maiden retired to the s n ake ki va. On the fifth 
day after the announcement the snake people from 
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t h e  ullderworld came to the upperworld, went to the 
kivas, and ate corn pollen for food. Then they left 
the kivas and disappeared . But Tiyo and the maidens 
k n e w  that they had only changed their appearan ce, 
for they were in the valley in the form of snakes and 
other reptiles. So he commanded h is peop l e  to go into 
the valleys and capture them, bring them to the kivas 
and wash them and then dance wit h them. Four d ays 
w ere spent in catching t h em from the fo ur world quar­
tel's ; then, with solemn ceremony, they were washed, 
and, I while  the prayers were offered, the snakes 
l istened to them, so that when, at t h e  close of the 
d ance. where they danced with their human brothers, 
t h ey were taken back to the valley and released, they 
were able to return to the u nderworld and carry to the 
gods there the petitions t h at t heir human brothers had 
u ttered upon the earth . 

T his, i n  the main, is the snake legend com prised in 
the sixteen songs which are sung with many interest­
i n g  and d l'amatic  episodes. The youth and the maidens 
are represented, t h e  snake-antelope p l'iest of the lower 
world giving the i n stl'uctions to T i yo w h i c h  were for­
ever after to be the salvation of h i s  people's land from 
o rought and fam i n e. H ence the keen interest and 
sacred energy displayed by all  t h e  priests as they si ng, 
and sing again, and yet agai n ,  the songs of thei r fore­
fath ers. 

T he catchi n g  of the snakes foreshadowed in the 
s nake l egend is fai t h ful ly  carried out each year by the 
sn ake men.  After earnest prayer, each man is  provided 
with a hoe, a snake w h i p� consi sti n g  of feathers tied to 
t wo sticks, a sa ck of sacred meal (corn m eal espec i a l l y  
prayed and smoked over b y  the c h i e f  priest). and a 
small bucksk i n  bag, and on the fourth d ay after the 
setting u p  of the antelope altar they go out to t h e  
north f o r  the purpose of catch i n g  the snakes. Famil­
iarity from c h i l dhood with the haunts of the snakes, 
which are never molested, enables them to go al most 
d irectly to places where they may be found.  As soon 
as a reptile is seen, prayers are offered, sacred meal 
sprink led upon him. the sn ake whip gen tly stroked -
u pon him, and then he is seized and placed in the bag. 
In the eveni n g  the priests return and deposit their 
snakes in a large earthen ware olla provided for the oc­
casion. I should have noted that before they go out 
their altar is erected. This varies in  the d ifferent vil­
lages, the most complete and perfect altar bei ng at 
Walpi.  At Oraib i the altar consists of the two wooden 
images-the little war gods-n amed P!1-U-kon-hoy-a 
and Pal- un-hoy-a ; and in 1898 I succeeded, with con­
siderab le difficulty, in getti n g  into the snake k i va and 
making th e accom panying photograph of th ese gods. 
The small figures on each side of them are h unting 
fetiches made of stone, and the snake bags may also 
be seen. 

This catching of the snakes occupies fou r  days, one 
day for each of the four world quarters. 

Then on the noon of the ninth day the ceremony of 
washi n g  the snakes takes place in the snake ki va. This  
is  such an exciting and thril l ing ceremony that I wil l  
leave its description for the next art i cle, in which also 
the public snake dance will also be described an d pic­
ture d .  

• 4 . ,  • 

Tile Fossil Deposits of W yolning. 

BY L. P. GRATACAP. 
The recent announcement in the public prints of the 

discovery of a gigantic extin ct animal i n  Wyomi ng, 
whose proportions are sufficient l y  asttl U n d i n g  to meet 
the sensational requirements of the m ost ad vanced jour­
nal ism, h as excited popu l ar i nterest i n  t he remarkable 
desposits of the Mesozoic age in -Wyoming and renewed 
curiosity i n  the strange animal remai ns they contain .  
T h i s  colossal beast is  described i n  o n e  paper i n  the fol­
lowing terms : .. It is  the com plete petrified body of an 
an imal weighing 40, 000 pounds. The bone monster is 
a reli c  of the Jurassic age, 130 feet long, 35 feet h igh at 
the h i ps, and 25 feet at the shoulders ."  The further 
statement i s  made that the mana�ement of  the U n i o n  
Pacific Rai h'oad, i n  i t s  creditable anxiety t o  " t rans­
port the �reat fossi l to a less obscure place, " is  will i n g  
t o  p l ace i t s  faci lities a t  t h e  disposal of science. T h e  
dimensions h ere given are certai n l y  staggering and some 
doubt may be reasonably i n d ulged in as to the abso­
lute accuracy of the relations ,of length and h eigh t, 
b ut they clearly reveal the reptil ian nature of the crea­
ture Prof. Reed has found. and place it among the 
�reat d inosaurs, the prevalence of whose remains in 
the Cretaceo us and Jurassic i n land seas of Wyoming 
has been so clear l y  e8tablished. The d i nosaurs were 
land animals  or l i ved amphibiously on land and i n  
fresh water swamps, possibly even along th e m argi ns  
of the salt oceans ; their l imbs were unadapted for 

swimm ing, and curiolls d evelopm ents of horns brought 
their cranial  structure into l u dicrous resemblance, i n  
some in stances, t o  that o f  t h e  rh inoceros. They be­
lon�ed to a rather highly developed class of reptiles, 
though, as Marsh has shown, their order of intelligence 
was low. 

They flourished from the Tri assic to th e C retaceoUil, 
and in Wyo ming h ave been exh umed in surprisiag 
numbers, and with dimensions taat seem incredi ble. 
while the laramie Cretaceous, to which zone this 
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latest newspaper marvel may be referred, has been dis­
tinguished for its possession of their skeletons. In the 
Uni versity of Kansas an i rnmenee skul l  of one of 
these anomalous beasts decorates a shelf i n  the mu­
seu m ,  with horns over th ree feet i n  length o n  the top 
of the head, while another, a foot lo n g, gi ves facial 
prominence to its nose. This s k u l l  is seven feet long, 
five feet wide and five feet h igh. A thigh bone of one 
of these pleasing ornaments of a past a�e m easures 
over six feet in length, and the monster weighed 1 1 , 000 
pounds.  T h i s  individual, with its covering of flesh, 
m ust h ave fOl'med a genel'OUS b u rden for the q uaking 
earth it walked over when, in the remote period it  now 
signalizes, it wandered along the margiu of an in land 
sea. 

The range in size of t h e  dinosaurs is  interesti ng, the 
smal l est bei ng computea to equal a cat i n  size,  w h i le 
the largest h ave in l i near extent measured over sixty 
feet, Prof. Mars h has created three great di visions 
into which these a n i lllai s  lllay naturally be grou ped, 
the Theropoda or the carni vorous forms, and the Sau ­
ropoda and Predentata, t h e  herbi vorous membel's, the 
last being a gain split u p  into th ree separate s llborders, 
of w h ich the fil'st (Stegosauria) incl udes dinosaurs pro­
tected by dermal p l ates, the second (Cel"a topsia) those 
bear i n g  horns. and the third (Ornithopodal forIll s that 
" i n s hape and structure most nearly resemble birds. " 

These wonderful creatures seem to have begun their 
co u rse of development i n  the early Triassic, to h ave 
w idened thei r areas of habitation and theil' structural 
variety in the Jurassic, and attained i n  the C l'etaceous 
an amplitude of s pecialization prophetic of their de­

cl ine, for, with the close of this period, they d i sap­
pear from the surface of the earth. They had a wide 
range, being fou n d  in South Am erica, extensively i n  
North America, a n d  in E u rope, Asia, Africa and Aus­
tralia.  Such explorations as a re now enlisting scien­
tific attention thl"Oll ghout the world and such especia l l y  
as a r e  fostered i n  this  country, wi l l  m o r e  and more re­
veal the a ffi n ities and features of this most strange 
fami ly, and deli ght the imagi nation with closer views 
of that pOl·tentous fauna of the Mesozoic day. 

It is so customary to look to the West for the revela­
tions of vertebrate I=alreo ntology that few of the pub­
l ic  realize that along t h e  shores of Connecticut a n d  in 
the interior of New Jersey, when the Triassic ocean 
was forming its deposits over both those States, dino­
saurs were moving thei r unwield y bodies, leaving the 
traces of their presence in the so-called " bird tracks , "  
those tri-dentate i mpressions i n  sandstone which are 
so com monly seen in our m u seums. I n deed, in  the 
Triassic sandstone of Connecticut, in 1818, o n e  of the 
first discoveries of the skeleton of a true d i n osaur was 
made, remains in part now preserved in the museum 
of Yale University. Again, bones of a di nosaur were 
foun d  in Lehigh County, Pa. , in 1847, and later i n  
Prince Ed ward Island, Canada. 

But the parad ise of the col lector h as been i n  the 
West, i n  the Rocky Mountain re�ion, where the 
remains are abundant and wonderful ly  preserved, and 
whel'e the classification of the family has been made 
possible by the n umber of forms di scovered. 

Here at Lake Como, Wyoming, the celebrated 
At lantosaurus beds are found,  yieldiug hundreds of 
individ uals, and one species (Atlantosaurus - im manis,  
Marsh)  wh ich possi bly attained the length of 80 feet . 
I n  Colorado, in South Dakota, i n  Kansas, the J n ra­
T riassic and Cretaceous areas also yield up to the zeal 
and patience of scien ce their marvelous conten ts of  
fossi l  bones, entire s keletons, and h uge or grotesq ue 
s k u l ls .  

But w h i le fro m thei r more complete exposition the 
di nosaurs of th ese Mesozoic beds i n  the West rivet the 
atten tion of the student accom panyi n g  them were 
nu merous represen tati ves of allied groups of a n i m al 
life, and the pictm'e of exu bera n t  ferti l i ty  in faunal  
variet.y would b e  very inco m plete w i thout al l nsion to 
these associated forms. Birds of the Hesperorn is type, 
w i n g-less, llIeasuring six feet froUl point of b i l l  to the 
ti p of the feet. with small conical teeth set firl ll l y  in the 
jaw, and aquat i c  in  habit, were then llIovi n g  in the 
shallow bays or estu aries, while t h rough the air birds 
of the lch t h yornis type were swiftly passi n g-, their  
habits of l i fe i n  preying upon fish bri ngi ng them in 
n u m  bers to t h e  shore l ine of the continent. 'r he h u ge 
Masasaurs, mari n e  lizards, attai ning a length of fOI·ty 
feet, then dashed through the wat e rs. chasi n g  fish, or 
engaged in savage d uels, the traces of w hose ferocity 
can yet be distinguished, according to Prof.  Williston, 
i n  the exostosial growth in thei r skeletons. T u rtles 
moved sluggi sh l y  alon� the shores of the Cretaceous 
continent or basked motionl ess u pon the surface of the 
snn-h eated bays. The pict.ure wh ich science in its ret­
rospective �Iance can thus s u m mon to our eyes sur­
passes the most weird dreams of fancy, and i mpresses 
the mind more and morA profo u n d l y  with the m ystery 
of that progression of life which n ow, in  this  modern 
day, seem s to have reached the limit of its pOlisible 
evol ution. 

. . . , .  

CEMENT for tin is produced by dissolvi ng equal parts 
of shellac and colophony in 6 parts of strong spirits of 
wine.-N eueste Erfindungen und Erfahrungen. 

AlcohOl III tile Human Sy.tem. 
Prof, W. O. AtwatQr, of WesleyaH University, at the 

meeti ng of the Midd leto wn Scientific Association o n  
J u n e  12,  gave t h e  results of experiments which he had 
recently carr�ed out upon the effects of alco hol on t·he 
h U l llan system. These experiments were conducted 
with the aid of his respiration calorimeter, which we 
inte n d  to i l l ustrate in  an early issue. Sensational a c­
cou nts of the experimen ts have appeared in newspa­
pers from time to time, but Prof. Atwater i n  his paper 
gave, for the first time, an authentic account of certai n 
of h i s  experiments which were con ducted under the 
auspices of  a committee of fifty for the investigation of 
the drink problem, The special object of the experi­
ments was to d etermine the n utritive value of alcohol .  
Pure alcohol was administered with water or coffee. 
Sometimes it was also given i n  t h e  form of brandy or 
wh isky. wine or beer. The alcohol was taken with 
the ord i nary d iet. T h e  amount consumed was equiva­
lent to 2 �� ounces of absolute alcohol or 5 or 6 ounces 
of average cOlll mercial l iquor. It  was fou n d  that the 
alcohol - was oxidized as completely as b read , meat, Ol' 
other form of food. I n  the oxidation al l of the poten­
tial energy of alcohol was transforIll ed into heat and 
muscular work. that is to say, the same use was m ade 
of alcohol as that of ordi nary food materials. The 
alcohol protected the material  of the bod y  from undue 
consu mpt ioll as  effectively as  t h e  corresponding amouut 
of sugar, and starch. Alcohol, l i ke the fats, starch, and 
sugar, does not form tissue, but it yields  energy. To 
express it  popularly, it serves as fuel for the system . 
Prof. Atwa ter was careful to explain that his  experi­
IlIen1  s were s i m p l y  to get at the real facts in  the case. 
Of course the conclusions which he deduces are not to 
be con sidered as ad vocating the use of alcohol. At 
the same t.ime, it is no more than fair to state that the 
results of scientific experiments and the latest researches 
tend to  show that alcohol is not a poison , b ut is a food , 

... . . .  ., 

The National Export Exposition at Philadelphia. 

The National Export Exposi tion to be held in Phila­
delphia from September 14 to November 30, 1899. wil l 
occu py over sixty acres of ground. The site is admira. 
bly adapted for exposition purposes, being within a 
short ride of the City Hall .  The m ain building is 1 , 000 
feet lon g and 400 feet w id e. It includes three pavilions 
two stories in height an d a spacious auditorium with a 
seating capacity of 5, 000. In t h is auditorium the ses· 
sions of the International Com mercial Congress will be 
held and concerts w ill  be given. The pavilions are 
con structed of bricks and structure steel and are each 
90 by 380 feet. The walls of the main b u ildi ng are cov­
ered with " staff. " and the cornices are made of the 
salli e llIaterial. A broad drive way wil l  skirt the main 
bui l d i n �. A spacio n s promenade dott ed with Japanese 
pagodas contain i n g  rustic benches w il l  encircle the 
main b u i l d i n g. Wide walks wil l  be laid to the de­
tached strll<ltures con taining special exhi bits. A special 
track wi l l  be provid d for a utomobi les. The gro u n d s  
wi l l  b e  neatly l a i d  o u t ,  and the space h a s _  been s o  ut i l ­
ized that large cro wds can be h and led with safety a n d  
convenience. 'r h e  power house measures 5 8  by 190 
feet and is s ituated on the rh'er side of the gro u n d s  
and h as a flat roof w h ich wi l l  b e  u t i l ized as a roof gar­
den. 

. I .  I • 

A _erica n Pipe in R ussia. 

T h e  city of Od essa, Russia, is n o w  en goaged i n  i n­
creasing its m u n ici pal waterworks. The Russian au­
thorities gave the contract for t h e  i ron p i pe to an 
American firm. The French A m bassador at St. 
Petersburg asked to have the contract taken away 
from the American firm to be given to a French firm 
o n  t h e  ex traordinary gronn(ls  of the close relat ion sh i p  
between Russi a a n d  Fran ce. I t  i s  stra n g-e to say that 
t h e  Russian l!'oreign O ffi ee took t h e  matter up, and 
the Governor of Odessa was orde l'ed to i nvestigate and 
see what co uld be done. He was obl i ged to report 
that the town refused to change its arrangements, as 
they were quite satisfied with the A l ll Pricau con tract. 
The French Am bassador t h e n  asked t h at the speci fica­
t iolls  be changed so that t h e  F l'e n c h  pipe co uld be 
u sed, but the town aga i n  dec l i n ed to  d o  t h i s  o n  t h e  
groll n d  that t h e  best engi n eers favored t h e  shape called 
for i n  the specifications, w h ich was the shape used by 
the Americans. American p i pe is n o w  wel l known al l  
over the world and our exports of p i pe are constantl y  
increasing. 

. f . � " 

WE have reeeived the Ann ual Report of the Ameri­
can Mnse u m  of Natural H i story for 1898. The frontis­
piece shows the b u i l d i n g w h ich w i l l  be entire l y  fin ished 

i n  a few months.  The entire front i s  n o w  practical ly 

com pleted and shows one of th e  most im posi n g' facades 

possessed b y  any m useum i n  the world. The report 

of  the President s hows that the Society is  in a very 

flourishing state, and that it has accomplished m uch 
for American science. A n u mber of well-selected half­

tone engravin�s are in serted, and the report gives a 

l ist of m e m bers, additions to the library, connections, 
etc. Work is now proceeding on three distinct sectionll 
of tb.e building at the same time. 
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THE LINES AND CONSTRUCTION OF THE YACHT 

" COLUMBIA." 

Designer Herreshoff has never been known to take 
a retrograde step. Each yacht that he has turned out 
in any class has been faster than its predecessors, and 
we have every confidence, therefore, that " Columbia" 
wil l  be superior to " Defender. " I n  an article p ub­
lished in the Proceed i ngs of the United States N aval 
Institute, in 1897, on the subject of the yacht " De­
fender, " Naval Constructor Hobson (now of " Merri­
mac" fame) says : 

" T he idea that gives the distinguishing feature to 
this advanced type is the realization of extreme sail­
carrying power from a great metacentric height-ini­
tial and u nder inclination-realized ft'om the disposi­
tion of weights. The great metacentric height, and 
consequent sail-carrying power, is derived more from 
the element of weight than from the elements of form. 
T h e  method 
adopted in re­
alizing the low 
position of the 
center of gravi­
ty is that of 
red u c t i  o n  i n  
weight of hull  
a n d  fittings, 
and the addi­
tion of weight 
to the keel·­
the weight be­
ing taken from 
the u pper por­
tions and add­
ed to the low­
est point.  The 
l l Iethod of real­
i z ing a red uc­
tion of h i gh 
weights is the 
use of I i  g h t 
m aterials and 
I i g h t scant­
lings, with a 
light method 
of construction 
and fasten i ngs. 
The reduction 
of frictional re­
sistance a n d  
the l iab i l ity to 
d e t e  r ioration 
are sought in 
the use of man­
ganese bronze 
f o r  w a t e r ­
w a s h e  d por­
tions. " 

J C itu tific jmttican. 
the center of displacement of the hull proper is 
raised, w hile at the same time, as we have j ust seen, 
the center of gravity of the lead is lower. These 
changes, coupled with an increase of over a foot in 
the beam, will evidently enable the new boat to carry 
a heavier press of canvas than the " Defender. " At the 
same time, although her beam is greater, the lines of 
the "Columbia, " because of her greater length, are finer 
than those of the older boat. She is from a foot t.o a 
foot and a half longer on th e waterline and bet ween 5 
and 6 feet longer on deck. Her overhang, both forward 
and aft, is truly enormous, being about 18 feet forward 
and 22 feet aft as against 15 feet forward and 17� feet 
aft in the " Defender. " The lines are carried out in a 
grad ual sweep that w i l l  gi ve the boat long and easy 
sail ing l ines when she lies do w n  under a press of can­
vas. The topsides alIlidship have a slight .. tumble 
home " or inward inclination, b u t  this only extends for 

deck of wood. The wood deck does not extend to the 
o utside rail, but finishes on either side at steel deck­
stri ngers, which form, as it were, the chords of the 
deck trussing. The stringer is  20 i nches wide amid­
s hips , and tapers to 10 inches at the bow and stern.  
Along its i nner edge is  a 1% X 1 %;  inch steel angle, 
and on the outer edge is ri veted a steel bulb angle, 
1%;X3M inches, the b u lb flange forming the rai l  of 
the boat. About 6 feet belo w the deck is a very light 
platform deck forming the cabin floor, and a series 
of 2-inch tubular stee l struts extends diagonally from 
the deck beams to the side of the vessel j u st above the 
platform deck, the struts being fastened at each end 
to longitud i nal bulb angles w h ich extend fore and aft 
beneath the deck beams and across the frames at the 
points indicated in the drawings. About the n eigh­
borhood of the garboard strakes, where the floor 
rounds into the keel, the vessel is strengthened by a 
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series o f  steel 
p l a t e s ,  a s  
shown, which 
extend f r o  m 
frame to frame 
t h r o u g h o  u t 
that p a  l' t of 
the body of the 
boat which lies 
i m m e d  i a  tely 
above the lead 
keel. 

Comp a r i n g  
" C o l  u m b ia " 
with " Defend­
er, " the q u es ·  
tion ariSeS as 
to where she 
exhibits a gain 
in construction 
and form over 
t h e  e a r l i e r  
boat. In gene­
ral, it may be 
s a i d  t h a t , 
while she de­
rives e q u a  I 
s a  i I - carrying 
power from the 
e I e III e n t of 
weight d u e  to 
her light con­
struction - in 
which respect, 
in spite of the 
a b s e n  c e of 
alumin um, she 
is  probably at 
least equal to 

THE LINES AND CONSTRUCTION OF THE YACHT " COLUMBIA." 

Another of 
o u r  drawings 
shows the Iue­
thod of step­
ping the mast, 
which is placed 
at frame 28. 
The mast-ring 
is a bulb angle 
steel, 2% X 4 
i n c  h e s ,  and 
m e a s u r e s  26 
inches in dia­
meter, the mast 
b e i n g  2 1 � 
inches in dia­
meter at the 
I e v e  I of the 
d e c k .  T h e  
m a s t  s t e p ,  
wh ich is 6 feet 
b e l o w  t h e  
deck, consists 
of a h alf-inch 
s t e e l  p l a t e  
which is slight­
I y dished down­
ward, and car­
ries above it a 
s t e e l  r i n g  
forged from a 
3 X 3 a n g l e .  
B e l o w  t h e  
plate is  anoth ­
er rin g, 2 X 2 
inches, the two 
rings and the 
plate b e  i n g 
fit'mly ri veted 
together. The 
step is carried 
by a s t I' 0 n g 
box-like stru c­
ture of s t e e  I 
p l a t i n g , the 
b o t t o m  o f  
which is rivet­
ed to the h u l l  
plating a n d  to 
the frames. ThE' 
fore a n d  aft 
strai ns are dis­
tri buted 0 v e l'  
a considerab le 

the " Defend-
er "-she deri yes m ore power from the element of 
form than did the " Defen d er. " She has a gain in dis­
tribution of weight, due to the fact that her lead is car­
ried lower down,  that the keel is  straight and level on 
the botto m for its full length, and that the greatest 
t h i ckness of the lead is within a few inches of its bot­
tO l l l ,  and not, as in the " Defender, " two or three feet 
from i ts lo w est point. This  is  evident from a compari­
son of the midsh ip section of the ., Colu mbia, "  as given 
above, with that of the " Defender. " From the sam e 
section it will be seen that the changes in form i n  the 
new boat will give her considerabl y more stiffness and 
power. The bilge is considerab ly hard er, that is to 
say, i t  rou nds with a shorter radius, the floor is flatter, 
with less dead ri se, and the curve where the floor 
rounds into the keel has a smaller radius than i p  
the " Defender. " T h e  effect o f  these changes is that 

Length on wate,· line, 89 feet 6 inches; beam, 24 feet 2 inches; draught, 20 feet. 

a short distance amidship, and, as will  be seen from t h e  
sections at frames 1 2  a n d  60, the sides flare out l i beral l y  
o n  t h e  counter' and toward t h e  bow. 

It will be evid ent from the drawings and our descri p­
tion that the " Columbia " is more completely of the 
fin-keel type than was the " Defender. " The fin is nar­
rower, the lead lower, and the body of the boat is 
wider and not so deep. 

As regards the constructional details, the drawi ngs 
which we herewith publish speak for themsel ves. The 
deck beams are of bulb angle steel rolled to a special 
section,  above which there is a system of diagon al 
intersecti ng steel straps, forming a horizontal trussing 
to distribute the lateral strains of mast and stays and 
resist the torsional and racking strains to wh ich the 
hull is  subj ect when i n  a seaway or heeling to a strong 
breeze. Above the horizontal strappin g  is  a two-inch 

section of t h e  
h u l l  by mE'ans 

of steel keelson plates which extend forward bet ween 
frames 27 and 25, and aft between fr'ames 29 and ;32. 
All  of this work is  flan ged and caref u l l y  ri vE'ted anll  
forms an extremely ligh t. strong, and well-designed 
construction. The distance from the deck to th e step 
plate is 6 feet 4% inches and frOID the plate to the stelll 
of the vessel about 5 feet. rhe depth of the " Col u l l l ­
bia " at  this  poi nt. is therefore about 1 1  feet. T h e  
deck and hull  in the wake o f  t h e  mast are also stiff­
ened by six 1 k- inch round steel stanchion�, three on 
each side, w h ich extend diagonal l y  from the mast step 
to the deck stringers which form the scuppers or water­
way of the yacht. 

Others of our drawings show the construction of 
the ru dder and the novel m ethods which have been 
devised for carrying the same, together w i th the new 
form of steering gear, which was designed specially 
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for the " Columbia." The rudder post is about 27 feet 
in length over all. It enters the hull bet ween frames 
59 and 60. Here it is provided with a stuffing-box 
to prevent the entrance of water. The rudder con­
sists of bronze plates riveted upon a frame, as shown 
in the enlarged drawing, and it is 4 inches thick at 
the post and tapers to between 1 and 2 i nches in 
thickness on the outer edge. To the top of the 
rudder post is attached a steering quadrant, of the 
for III shown in the small drawing of the sallle. It 
extends to the rear and downwardly and engages a 
bevel wheel carried at the bottom of a vertical shaft 
which rises t.hrough the deck, and carries at its upper 
end another bevel wheel, which is itself in engagement 
w i th a bevel wheel on the shaft of the steering wheel. 
Im mediately below the quadrant the rudder-post passes 
through a heavy casting which is bolted to a plate 
steel foundation and serves as a top beari ng for the 
post and at the same time carries practically the 
whole weight of the rudder, which is  kept in place by 
the usual pintles and gudgeons. At frallles 20 and 60 
are watertight bulkh eads of light plating. 

Will  " Columbia " win ? We can only say that she 
is a logical development and an unquestioned im­
provement on " Defender, " and " Defender " is a few 
m i n u tes faster than the fastest boat that h as ever come 
for the " America " cup. 

SEA LION ROOKERIES OF SOUTHERN CALIFORNIA. 

BY o. F. HOLDER. 

J t itutifit !mtritau. 
grounds, some inquiries were made at the island men­
tioned ; but while it was acknowledged that the one 
hundred or more sea lions consumed large quantities 
of fish, except in certain instances to be referred to, 
the animals were not considered a n uisance. I be­
lieve, however, that the sea lions devour a vast amount 
of fish and that the fishermen do not appreciate or feel 
it, as this island is remarkably rich in its supply of 
fishes. The sea lions bask on the rocks nearly all day, 

4 1 1 
haunt the wharf at Avalon. Standing upright at the 
bottom, with their tail s  resting upon it, they watch 
every movement of the angler, deftly removing his 
bait when thrown over. At other times they have 
been known to follow the boat and dri ve all the fish 
away which the fisherman by patient chumming h ad 
gathered about him. A Venetian fisherman at this 
island informed the writer that a sea lion often accom­
panied him to his gill-nets, and every few r l l O l l l P n t s  

T h e  fact that t h e  authorities of S a n  Francisco, in 
ans wer to an appeal from the fish ermen, have begun 
a warfare against the sea lions of the vicinity, calls at­
tention to the few remai n i n g  and very interesting 
rookeries in Southern California. A half century or 
so ago sea elephants lived in large herds on Santa 
Catalina Island, but they were utterly and completely 
wiped out of existence by the sea elephant hunters, 
who waged continual war upon them. The same in­
fluence has been directed against the sea lion, which 
is /Soon destined, if not protected, to d isappear frotH the 
Pacific coast of North America. 

SEA LIONS BASKING. 

One of the most interesting herds found in South · 
ern California is on Santa Catalina Islan d .  The roo k­
ery is  on the extreme south eastern end, w h ere a small  
group of rocks rise above high water and are conn ected 
to the m ainland at low water. H ere the sea lions 
make their headquarters and live unmolested, being 
protected by local rules. They n umber perhaps one 
hundred, and are controlled or dom i n ated by two or 
th ree large bulls. The accom panying graphic photo­
graph shows about one-half the herd on th e beach i n  
the month o f  May, when they leave the rocks and t ake 
to the beach near at hand, where the young are born. 
The herd is shown menacing a boat which is floatin g off 
the shore, the photographer being in the near fore­
ground.  

T heir actions are very interesting, and at this time 
they make vigorous protests when a fishing boat ap­
proaches ; yet they are so tame that t h ey allow visitors 

and at about four o'clock start out, singly 01' in groups, 
on a feed ing trip upshore. The young sea lions, the 
yearl ings and two-yeal'-olds go in  bands, and often 
make their trip apparen tly for pleasure. They enter 
Avalon Bay l ike porpoises, swimming at the top of 
their  speed, boun d i n g  out of the water in twos and 
th rees an d more, making the circu it of the bay in a 
fe w moment�. Aft.er dark . generally from nine to ten 
or later, the l arge sea l ions enter the bay to feed. They 
are scaven gers i n  a sense, feed ing on any dead fish 
that may have been washed offshore or thrown away 
by the fishermen. At this  t ime they make the l ittle 
rock- bound bay reverberate w i th their barking. Bring­
ing the fish from the bottom. they rise to the surface 
and, with violent swings f rom side to side, endeavor 
to tear it into pieces, in which they ultimately succeed. 
The old males are rarely if ever seen feeding in the 
daytime. 

The actions of the large sea lions in feeding here 
are most interesting, and their speed u nder water is 
marvelous. The w riter once took as a point of obser-

HERD OF SEA LIONS ON SANTA CATALINA ISLAND. 

to row within fifteen or twenty feet of them and ap­
pear to be perfectly in different. Santa Catalina is 
n p,arl y sixty miles around and offers many i n d u cements 
for seals and sea lions at various poi nts ; but for · some 
reason they have Eelected this spot that is  by no means 
smooth, thoug h  it can be called a lee, an d is open to 
the fierce southeast gales of winter ; i n  the sum mer 
and most of the year the rookery is protected. 

In view of the complaint of the fishermen of San 
Prancisco that the sea lions were de vastating their 

vation a h igh cliff from which every object on the 
botto m cou ld be distinctly seen , At one time a singl e 
Rea l i o n  had surrounded a sch ool of sard in es, so t,errify­
i n g  th elll that they formed a dark bal l about six or seven 
feet ar·onnd.  i n to which the seal constantly plunged , 
taking the slllal l fry by the mouthful. 'fh e  school 
was so completely terri fied that they did not move 
twenty feet in an hour remaining in the same general  
position. 

So tame are certain sea lions that they sometimes 

descended to investigate, and l iterally took the fish 
from the nets as fast as they entered, ris ing to the sur­
face and tossing them into the air in seeming derision 
and outraging every sense of propriety. Yet thp,se 
fishermen have never made a formal complaint against 
the seals and sea lions. The rp,ason is do ubtless that 
the sea lion rookery is an attraction to tourists, and 
nearly all the fishermen are interested in transporting 
them to the seal rocks ; h ence what they may lose by 
the depredations of the animals they gain again in 
exhi biting the rookery as a curiosity, charging twenty­
five cents for the trip. Yet in the opinion of the wri ter 
i t  m Igh t  be well to restrict the growth of the herd by 
removing some of the males to other localities. Each 
seal eats not less than ten rock bass or white fish per 
day, which at a minimum means the destruction of 
fonr or five thousand fish from this region daily.  
C uriously, the best fishing ground about the island is 
with i n  two hundred feet of the rookery. 

On San Clemente Island, twenty miles distant, there 
are two or three good sized rookeries where the animals 
are comparatively u nmolested and where the schools 
of fish are so plenti ful that the ravages of the sea lions 
are not felt. The writer after much difficulty vis ited 
the sea lion rookery on the island of San Ni colas, 
eigh ty miles north west of Santa Catalina. It lies on the 
leeward side of  the island and was at  first i n  very m uch 
the same sit uation as that of Santa Catali na. Here 
there were a large n umber of sea lions, b ut the single 
lone herder of the island was doing his best to drive 
them away, and had partly succeeded by shooti ng 
into them with bird shot. His hut was near at hand, 
and the roaring and barking of the anim als, accordi ng 
to his statement, made sleep almost impossible ; he 
also said that the animals were dangerous and would 
attack any one infringing on their domain .  

O n  t h e  island of Santa C r u z ,  o n e  h u ndred m i les 
north of Santa Catal i na, t hree distinct rookeries were 
visited by the w riter, one only bein g large. On Ana­
cap a Island t here is a small rookery, and a large one 
and several small ones on Santa Rosa. In all, there 
are probably at least one thousand sea lions and seals 
on the Southern Californian islands, devouring five 
thousan d po unds of fish per day-a large amou nt,  yet 
hardly appreci abie when the vast food supply is taken 
into consideration, and i1! wi l l  be some time before the 
sea lions will have to be destroyed to protect the fish-
eries. 

• • • 

J�merican Exhibits at Paris. 

Space is now being actively assigned to American ex­
h ibitors. At present the allotments are tentative, an d 
as soon as po�si h le  the permanent allotments will be 
m ade and the exhibitors w ill be notified of how much 
space they w i l l  have and where it will be. While no 
St ate build ings wiII be permitted, any State in the 
Union that contributes a certain amount to the gen­
eral fund will have a special room assigned to it in the 
national building. 

Several Ameri can attractions are planned. One is 
to be a gold colu m n  of t h e  value of $1, 000, 000 ; an­
other wil l  be an Am erican trolley line, and the third will 
be a pier landing, w here Americans will take steamers 
carrying the Alllerican flag for the Vincennes woode. 
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Mesopotamian Medicine. 

Until recently the only evidence as to the state of 
llIedical knowledge in ancient Babylonia and Assyria 
was deri ved from the l ist of ai lm ents preserved in the 
so· called magical cuneiform tablets, whieh consist of 
con j u rations against various d iseases or inj uries and 
the respective demons supposed to be responsible. 
N o w, however, that thE' study of cuneiform writing 
ha� advan ced and the n u mber of texts p ublished be­

comes m uch greater, documents are com ing to light 
appertai uing to m edical m atters. An A merican stu­
den t, Dr. Christopher Johnston, has paid some atten­
tion to t h e m ,  and from his researches the fol low­

i n g  notes are mainly derived. From Assurbanni­
pal 's l ibrary have cOlli e  several letters fro m p h ysicians, 
of w h ich four or fh'e are from one name. Arad-nana. 
One of th ese is a report to the k ing of his brother's 
health . A llI ore i n teresting relic is a tablet regarding 
a person who seems to h avE' bE'en suffering- from facial 
erysipelas, though it may h ave been a case of ophthal­

m ia. The letter, omitti n g  the custo mary address to 
royalty, is as fol lows : " Al l  goes well i n  regard to that 
poor fe l low whose eyes are d i seased. I had applied a 
dressing covering h is face. Yesterday, toward evening, 
undoing the bandage w h ich held it,  I removed the 
dressi ng. There was pus upon it t h e  size of  the li ttle 
finger tip. All is wel l .  Let the heart of my lord the 
king be of good cheer. W ithin seven or eight days he 
will  be wel l . " Another letter runs t h us : " W it h regard 
to the patient w h o  has a bleed ing from the nose, yes­
terday there was much h emorrhage. T hose d ressings 
are not scientifical ly  applied . T he y  are placed upon 
the aim of the nose, oppress his breathing, and come 
off when there is hemorrh a ge. Let them be placed 
withi n  the nostrils, then the air will btl kept a way and 

the hemorrhage restrained. If it is agreeable to my 
lord the king, I will go to- morrow and give instruc­
tion s ;  meantime let me know how he does." This is 
eVidently an instance of a patient suffering from epis­
taxis. External compression had been tried and fai led, 
whereas p l ugging the nares is  recommended. The 
name of another Assyrian physician, Iquisa-Aplu , is  
known because he was by royal command sent to min­
ister to a famous general named Kudunu, who lay ill 
at Erech, and he was able to report that he had cured 
his patient. -Lancet. 

The Current Supplement. 
The current SUPPLEMENT, No. 1225, is of unusual 

interest both on accou n t  of the variety of the articles 
and their interest. " Boston's Free Munici pal Bathing 
Plan " is a most interesting article by J.  A. Ste wart, 
and was referred to e , li torially in our last issue. It 
describes a remarkable system of summer and w inter 
baths in use in Boston . .. 'l' be Ph ysiological Ba"is of 
Mental Li fe" is a paper by Professor H ugo Munster­
berg. " Women Inventors " is  an article by G. E .  
Walsh .  " Mechan ical I n fl uence i n  Architecture " is a 
profusely illustrated paper by G. W. Percy. .. The 
Forest Ten t Caterpillar," is  an illustrated article by 
C larence M. Weed. There are a n umber of other 
articles on . .  How to Figure a Chainless Gear," " A  
New Primary Battery Cell  of Large Capac i ty and 
High Econo my, "  and " Plan for the Widening o f  the 
East Side New York Streets. " The uSllal notes and 
consular matter are publishe d .  

RECENTLY PATENTED INVENTIONS. 

Elect rical A ll parat u s .  

CI RCtTIT AND APPARATUS F O R  BRIDGING 
TELE PHONES . -CHARLES T. MASON, Sumter, S. C. 
The present i nvention is a multiple-station tclephone· 
circuit having at each station a normally-closed bridge 
of the main line, iucluding both bell·ringing magnets o f  
l o w  resistance and the armature-coilE-. o f  the generator. 
The bell-magnets are permanently in scries with the gen­
erator and ate adapted to be shunted in signalling. The 
combination of generator and ringer p3rts produces in 
the permanently-bridged circuit at the 'lIlemployed sta­
tions, a high coefficient of self-induction of great impe_ 
dence to the rapidly-altelllating voice·currents, preventing 
them from short-circuiting or becoming materially weak· 
ened by passing through the permauently-bridged circnit 
of the stations not in u se . 

TELEGR A PH RECEIVER OR RELAY. - JOSI< 
GALLEGOS, San Jose de Guatemala, GuatemaJa. Con­
nected with an e1ectromagnetic core is an eccentric pole­
piece mounted to turn ahollt the longitudinal axis of the 
core. An armature is pivoted about. an axis perpendicu­
lar to that about which the pole. piece may turn. A cir­
cuit·closer is controlJed by the movement of the arma­
ture. By swinging the eccentric pole-pieces on the axe8 
of the respective cores, not only are the distances of the 
pole·pieces from each other adjusted ; but the distance of 
the pole-pieces from the armature is variell. thus enabling 
the leverage of the maguetic force exerted upon the ar­
mature to be inceeased or decreased . 

Engineering-IHlprove nlents. 

STOP-MECHANISM FOR E :"1GINES. - JOSEPH 
�IATTHEWS, New Bedford, Mass. The stop·mechanism 
comprises a novel arrangement of a movable cylinder 
having a diaphragm agaiust the sides of whicb pressure 
can be applied from pipes communicating with a main 
pressure.pipe provided with a llllmber of relief·valves. 
Should it  be desired to .top the engine in case of an 
accident, one of the relief-valves is turued to close the 
main pipe to permit water to escape in order to reduce 
the presElure on one side of the diaphragm. 1'he pres. 
sure on the otber side wil l  move the cylinder. thus 
causing the engine valve to close, the parts being held in 
this position until it is desired to start the engine again. 

ROTARY E NGINE.-EDWAHD W. COLLINS. Coal­
ville. Iowa. The cylinder of the engine has oppositely­
arranged sets of inJet and exhaust port.. The concentric 
pi8ton rotating in the cylinder is provided with onpo­
sitely.arranged, lozenge sha,;,e piston.heads. Oppoei t,eJy_ 
arranged sets of spring-pressed abutments extend into 
the cylinder. and are adapted to be pressed apart or 
opened by the head.. Sliding cnt·off valves control the 
inlet of the motive agent to the cvlinder. ('ams on the 
piston-�baft control the uw\'ement of the cut-off "'RIves. 
A rotatable reversing. "alve is provided for each set of 
cylinder ports. 

Mechanical Device ... 

LOCK.-015CAR KATZEN BERGER. �a!1 Antonio. 'rex. 
A l thongh tumblers are used in this lock, set according to 
a predetermined combination of figures with letter., the 
hol t and the latch can be operated from the same knoh­
spindl!;:! when the proper combination has been found. 
The tumblers lllay be placed in such com bination that 
tiey w111 not act upon the holt. rrhe lock and 1atcht'Pl 
'noJ be operated from the same spindle. The lock 
i 3 80 constructp.d that no key is required, or it may 
be 80 made that a key can be nsed to operate the tum· 
hlers from the outside of  the door, the key in snch in­
stance being used instead of a knob. 

SCALPER, GRADER, PURIFIEH, AND BOLTER. 
FOR FLO{;R.-ADAM W. HAAG, Reading, Pen n .  In 
the upper portion of the frame of this machine a casing 
is mounted containing a scalping. screen. A purifying­
casing below the first-mentioned casing, commnnicates 
therewith and contains a screen. A rotary fan is mounted 
above the screen to collect the fine screenings. The cas­
ings have all a gyratory motion. The lIour. in passing 
from ijcreen to screen and from C81i!lng to casing, is very 

. . . ' . 
The Unveiling of Frank lin's Statue. 

At last P h i ladelphia has erected an adequate me­
lllorial to t h e  great Benjam i n  Franklin.  The bronze 
statu e  w h ich was presented to the city by J. S .  Straw­
bridge was u n  veiled on J une 14. T he statue is the work 
of SCU l ptor John J.  Boyle. The cel'emonies were very 
i m posing at the presentation, and were attended by 
the representat i ves of several important institutions 
and societies. Addresses were made by the United 
States D istrict Attorney James M. Beck and Major 
Josiah Qui ncy, of Boston. 

C o n tents. 

(l l lustrated articles are m arked with an asterisk.l 

Alcohol in the h uman system . . . 409 I nventions recently patented . . . . 412 
.. . . . . Bicycle crank* . . . . . . . . . . . . . . . . . . . . . 40R Inventions sorely n eeded . . . . . . . . 404 

Books, new . . . . . . . . . . . . . . . . . . . . . . . .  413 Kindling compositIOn . . . . . . . . . . . . .  406 
Casting Steel in a Vac u u ln. Broom, antiseptic* . . . . . . . . . . . . . . . . 406 LIquid air fallacy . . . . . . . . . . . . . . . . . . 404 

Prof. De war's success in l iquefying h yd roge n is  
beari ng fruit .  A company has been formed �ith a 
capital of $150, 000 to determine whethel' st.eel can b e  
cast i n  a vaC U U lll or n o t .  It is hoped , i f  the plan is suc· 
cess f u l ,  t hat the ai l' bubbles that now cause flaws and 
weaknesses w i l l  be done away with, and that the lIIetal 
which is prod uced w i l l  be wonderful l y  homogeneou s . 
The practicabi l ity of the process is to be then tested 
on a large scale . 
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effectually scalped, graded, purified, and bolted, the 
material too coarse for one screen being passed to an­
other, so that at the end of its course the lIour is uniform­
Iy refiued. 

APPARATUS FOR WEAVING. -LEON DESMARAIS 
and Loels CANAL. Paris, France. The loom has a 
means for holding the warp-thr�ads and a scries. of 
movable heddles or needles for individually rJising and 
lowering the warp-threads, the heddles being carried in  
the same plane to form a longitudinal row or series. This 
series of needle. is monnted to turn bodily about the 
axes of rotary cylinders standing at an angle to the plane 
of the warp threads ; whereby the series of needles may 
be caused to assume a line more or less oblique relatively 
to the direction of the warp. threads. The combination 
of the movements of the needles and of the cylinders 
enables fabIlcs to be manufactured which, np to the 
preseut, conld be produced only by the Jacquard me­
chanIsm. 

PRINTING-PRESS .--JoHN C. MOLLOY. Cincinnati, 
Ohio. The invcntor has endeavored to simplify the con­
struction of job-printing presses. His press is so con­
structed that a sheet can be simultaneously printed upon 
opposite sides, and that the feed of the paper from a 
contin uous roll may be regulated to suit any size of sheet. 
After leaving one form printed upon one side, the sheet 
is automatically delivered to the second form, which will 
print upon the opposite side. While the second im­
pression on the first sheet is heing made, the first impres­
sion on a second sheet is simultaneously made. 

WIRE FENCE MAC'HINE .-MILEs II. SUHLING, 
Lowell, Ohio. This machine has a base. frame which 
supports a mai n frame. The main frame in turn carries 
wire supporting and stretching devices. and a post­
driving frame having a guide for the wires leading from 
the st.retching devices. 'fhe main frame can be adjnsted 
on the base frame whereby the wire stretching and guid­
ing devices may be kept in vertical alinement regardless 
of the character of the ground-surface. 

CENTRIFUGAL MACHINE. -FHANK L. DEP EW, 
Brookline, Mass. Mounted in a gyrating bearing is a 
spindle to which a basket is attached. A pulley is pro­
vided, the hub of which has a lIange held to the basket. 
Below the basket and above the pulley. a pulley.shield is 
mounted having a cen tral orifice through which the 
spindle extends. whereby the spindle can gyrate with the 
basket. The pulley-shield ha. an npwardJy.extended 
flange around the opening, running up near the flange on 
the hub of the pUlley. 

MECHA NICAL DEVlCE. -Jl'RANCIS K. GAFF. Ham­
i l ton, Ohio. rrhis invention is an improvement in de­
vice� having jaws, the object being to provide an arm 
or jaw of simple construction. The device comprises 
a bar on which a jaw is movable. A yoke engages 
around the bar and the movable jaw; and upon the yoke 
a clamping-head is eccentrically mounted, engaging with 
a projection npon the movable jaw. 

Hail w n }' - "  ppliance ... 

1'IE.-SAMUEL M0ELFATRICK. Princeton, Ky. It is 
the purpose of th is im'pntion t.o provide a tie which 
holds the rails in place with(mt the use of spikes The 
tie compri"es t.wo similar sectinnA having vertical mem­
bers arranged to abut and formed with recesses to re­
ceivc the rails, and overhanging lugs for engagement with 
the rail lIanges. The vertical members are further pro­
vided with elongated slots between the rail-recei ving 
reCesses. The slo!s are adapted to receive a bolt wbereby 
one section may be slidably held upon the other section 
when the tie is being adjusted to the rails. 

TIE·PL ATE.-ALEXANDER B. B .  HARRIS, Bristol, 
Tenn . The tie-plate has four spike holes or seats ar­
ranged in pairs, one pair of which is offset from the 
alicement of the other pair. The plate is provided with 
means for fixedly anchoring it to the tie, so that when 
the plate is thus anchored to the tie, the rail may be ad­
justed laterally by drawing the spikeij from one pair of 
holes, shifting the rail laterally, and then driving the 
spikes in the other or offset pair of holes . 

SAFETY R A IL-BRACE.-JOHN A. MCCANN, Quincy, 
Ill. This combined metal brace and tie jij composed of a 

lIat plate ha';;ng an integral tongue formed of a bent-np 
l

one beam will be turned a greater distance than the 
portion of metal cut out of the tie. A spike is driven other. 
through the opening beneath the tongue and is engaged STEERING MECHANISM.-RE UBEN H. FREEMAN, 
thereby. 'rhe device, it iEt claimed, maintains a perfect 
gage, preserves the wooden ties by preventing the rails 
from cutting into them, and prevents the wear of the 
rails by the JateraJ motion of the rolling.stock. 

HOSE· COUPLIXG. -WALTER G. MILLER and WIL­
LIAM L. HARRIS, Lodi, N. Y. It is the purpose of this 
invention to provide a hose-coupling so arranged that 
when a train parte, the brakes in the rear sect.ion 
are gradually applied to bring that section slowly to a 
stop ; wbile the brakes in the forward section remain'  
under the control of the engineer. Each member of the 
coupling has a valve, means being provided for holding 
tbe valves open when the members are locked together, 
and aJso means for allowing the valve in the forward 
portion to close completely, and the valve in tbe rear­
ward portion to close partially upon separation of the 
members. 

Fergus Falls, Minn. Above the vertical shaft of the 
rudder a horizontal shaft is mounted, baving right and 
left hand screws which receive nuts. With these nnts 
the rudder is connected. By rotating the horizontal shaft 
through the medium of a hand-wheel, the nuts will  be 
either brought toget.her or separated, tnrning the rudder 
accordingly. 

COUPLING AND DRAFT-CUSH IONIXG DEVICE. 
-MATHIS FINK, Chaska, Minn. 1"1his inventLm is con­
cerned with means for connecting a traveling power de­
vice with the load to be drawn, and prol'ides a simple 
device which can be readily connected with the source 
of power (a portable steam· engine or horses attached to 
a draft-truck) and also with the movable load (a heavy 
threshing-machine or a hay-loaning device). The conp­
ling device is so constructed that a spring.cushion 
wiJI be introdnced between the motive agent, snch as a 

TRIPLE-V A LVE -JA'IEs H. FARRELL, Harrisburg, traction engine, and the load which it is to pnll, whereby 
Penn. 'rbis triple valve for air-brake systems has a the inertia of the heavy load will be gradually overcome 
slide·valve with a graduatin�·valve therein, a slide-valve and danger of injuring or breaking tbe conpling-device 
piston, and two auxiliary valves. One auxiliary valve is be obviated. 
carried by the slide·valve and the other by the stein of I INSECTICIDE. -ELIus F. EWHHOLTZ. Conway, Wash. 
the slide-val�e piston. These �uxi

.
liary valves con?,�1 a The insecticide consists of flour of sulfur. carbonate of 

commumcatlOn between the tram-pIpe and tbe auxIhary iron charcoal and blue-stone. The componnd is placed 
reservoir to recharge the latter to full train-pipe pressure in a 

'
hole bored into the infected tree or plant;  and the 

at the time the brakes are applied. outer end of the hole is then plngged. The insecticide, it 
RAILWAY-INDICATOR.- MARK MORROW, Perci- is cJaimed, will be dissolved by the sap and circulated to 

val, Iowa. The indicator is designed to be used to dis- all parts of the plant. 
play announcements of changes in ticket·rates, sched- PNEUMATIC PROPULSION OF VESSELS .-WAL-
uIps, and the hke, at railway·stations. The apparatus is 
provided with an apron or sheet of canvas attached to 
and held stretched between paralleJ rollers, so that it 
may be wound from one to the other in order to bring 
into view cards or sheets bearing the announcements. 

IUiscel laneous Inventions. 

SHOE-LACE FASTENING. -MoRHIS H. LIPMAN. 
Manhattan, New York city. The Invention provides a 

shoe that may be quickly and conveniently fastened with 
a single lace, manipulated with one haud. This ready 
manipulation is effected by means of a peculiarly-con­
structed eyelet.. serving to receive and hold the end of 

TER CARR. London, England. 1'be vessel to which this 
system of propulsion is to be applied has air-emission 
passages termillating in orifices extending acrOElS the 
bow and stern. The air is uniformly distributed across 
the full breadth of the propelling surface and can be 
conducted either to the bow or stern-emisRion orifice for 
either forward or backward movement. and for "teering. 
There are also provided induction steam and air jet ap­
paratus, El-team-generators, means of reducing t.he steam­
pressure at a point between th� generator, and a super­
heater, whereby the heat necessary is snpplied to main­
tain the temperature of the steam or to increase it, not­
wit.hstanding the loss of seIlsible heat incidentaJ to the 

the l ace, thus avoiding the necessity of tying a knot. red uction of pressure. 

TENSION DEVICE FOR TWINE.BINDERS. _ CHAIR. - WINDSOR O. and EVA K. CAMPBELL, 

OTIS B .  LOF"TEDT, Rippey. Iowa. The device i8 \ Sulphur Springs, Ark. This chair is a piano. chair COffi­
adapted

, 

to be carried on the cover of the twine. box of prising a frame in which levers connect.ed with the seat 

binding. machines, and is designed to regulate the ten - are mounted to rock. A rack is secured at
.
itS upper end 

sion of the t\vine. jrrespective of variations of strain to the frame, and on the rack a sleeve IS mounted to 

and of form . 1'hc means hy which these ends are at- move and has a handle extended from its lower end. By 

tained comprise essentially a grooved wheel around moving the 8�eeve down on the rack. the outer en�8 of 

which the twine is passed, tbe wheel being provided w ith the levers WIIJ be
. 

swuug upward and the seat WI l l  be 

a spring-pressed brake-bar actnated by a stop on a guide- elevated . By movmg the sleeve upon the rack, the seat 

plate. By means of this device the twine may be drawn WIll  be lowered. 

from the box with uniform regularity, despite the vatia- LOG-THAWING APPARATUS . -SAMUEL W .  rlUT-
tions of the strain due to the action of the knotter. TERFIELD. Three Rivers, Canada. The present inven­

VALVE·REGULATOR. - GEORGE W. LAMBERT, 
Orange. Mass. This valve-regulator for water-power 
wheels. has a cylinder in which is moun ted a piston con­
nected with the valve to be regnlated. A valve controJs 
the inlet of a motive agent to the cylinder anc1 is operated 
by an electric circn it. A governor operates a circuit 
closing and opening devicf', "  1' he speed of this governor 
is regulated by mechanism controlled by the piston. 

LET-OFF AND T AKE·UP FOR LOOMS. -Aus-
TIN .J. HANKS, Wilmington. Ohio.  To pl'ovidf' a let-off 
and take-up for Jooms whereby the warp is properly 
unwound or fed from the warp�beam, and the woven 
c1uth is wound up on the cloth. beam as faet as reqnired 
at a uniform tenEtion, is the purpose of the present inven­
tion. With the warp and cloth beams is connected a lay 
provided with an angularly-extending arm rigidly secnred 
thereto and independent of the o!,erating mechanism. 
A shaft geared with each beam is operated by a pawl­
and-o-atchet mechanism. FlexibJe connections be· 
tween the arm of the lay and the pawl-and-ratchet 
mechanisms are ijecllred to the free end of the arm of the 
lay at different points, wnereby tbe beams will be simul­
taneously and positively operated from the lay, and 

tion provides an apparatus especial ly desigued to thaw 
logs used in making paper-pulp. The apparatus has a 
casing through which the logs pass. A conveyer in the 
bottom of the casing carries the logs through tbe casing. 
Apertured steam-pipes discharge jets of steam upon the 
logs as they pass through the casing. Self.  closing doors 
retain the heat within t.he casing after a log has passed. 

CARBONATING-M A C H I N E .  - FREDERICK W. 
ZING�EM, Brooklyn, New York city. The machine 
comprises a cylinder in which a mixing chamber is sus­
pended inClosing a propeller-beater which mixes tho gas 
and liquid. Water. supply and gas. pipes lead into the 
c�;linder. In operation the liquid under pres,Elure will 
I'un throngh it, pipe and at the same time the gas wiJi  be 
discharged into the water discharged from the water­
pipes. The discharged water and gas will strike the 
beater and cause it to rotate. 'fhis rotation will mix tbe 
gas and water and throw the solution outward against 
screens, so that t::e globules will be finely braE?!" i/;: III 
order to produce a more thorough mixtnre. 

BELT-HOLDER. - SOLOMON SCHWARZ, Mauhattan, 
New York city. To a strip adapted to be secured to the 
inside of the belt, wireij are secured forming longitndinal 
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guideways for a holder in the form of a plate provided 
with a slot, jaws, and a tongue. The holder is slipped 
longitudinally to engage the button so that the iaws 
clutch the edge of the buttou and prevent an up-and-down 
movement thereof and of the belt. The tongue locks 
the button and holder together to prevent longitudinal 
movement of the holder, hut allows the holder to move 
longitu<linully with the hutton on its guideways. 

SYRUP-J A R.-JOHN ORMEROD, Brooklyn, New York 
city. This invention provides a pivoted or drop syrup­
jar especially adapted for use on soda-water fountains. 
The jar i8 pivoted at its faucet so that it may be moved 
inward and outward with the least possible exertion. 
The center of gravity is so placed that when the jars arc 
in an upright position they will not be liable to drop 
down. 

RUBBER COMPOUND. - JO�EPlI C. PETMECKY, 
Austin, Tex. This cOlupound for repairing pneumatic 
tires consists of pure rubber dissol ved in a quick-drying 
solvent, ground and slightly vulcanized rubber, and 
cotton flbers, the whole being thoroughly mixed to­
gether in proper proportions. 

DUMPING-VEHICLE.-THOMAS HILL, Jersey City, 
N. J. The object, of this invention is to protect 
the vehicle when it Comes into contact with the ground 
from the usual sudden blow. To accomplish this 
object, the inventor provides a comrenBating curved 
upper bearing partially overhanging the lower curved 
bearing on the vehicle-frame. A rolling-shaft is at­
tached to the body, the ends of which shaft are 
adapted to revolve or slide in the upwardly-cnrved bear­
ings, so that while the body is in the act of dumping and 
changing its center of gravity on the lower curved por­
tion of the frame, it will travel up thc overhanging por­
tion above and prevent the possibili ty . . f the body's 
sliding on the lower curved' portion of the frame and 
striki ng the ground with a sudden jar. 

STYLE OF MANUFACTURED TOBACCO.-WIL· 
LIAM A. FRETWELL, t:louth Boston, Va. The present 
invention is designed to enable the tobacco-grower 
to market his tobacco without the need of a manu­
facturer's plant and the expense and tedious oper­
ation ordinarily incurred. The inventor omits the 
stemming, the alternate drying and drawing of the 
moisture of the Inmps, and the pressing. Instead, after 
the tobacco is  dipped and flavored, it is at once com_ 
pletely dried wtile the stemB are stil l intact, and then 
ordered by steam or dampness, The leaves are then 
fc,lded and wrapped into neat packages. 

JUG CARRIER.-FREDERICK O. BALCH, Neil lsville, 
Wis. The carrier is composed of a band adjustable so 
that it can be clasped upon j ug-necks of different sizes. 
Hanger-rods are connected with the band, one of the 
rods having a sliding connection with the band whereby 
it may be adjusted to correspond with the adjustment of 
the band. 

DEVICE FOR OPENING OR CLOSING GATES.­
PATRICK C.  and ANTHONY J. GIBBONS, Edina, Mo. rrhe 
improvements in gates provided by these inventors are 
concerned chiefly with means for opening and closing a 
gate at a distance. 'fhe means consist primarily in 
peculiarlY-Constructed hinges on which the gate is 
mounted to swing so that its free end may be tilted 
upward, swung into open posHion, and su bsequently back 
into closed position. 

WINDMILL.-ORED OLSSON, Ord, Neb. 'l'his wind­
mill has no rudder. The wheel itself acts as a rudder, 
being mounted behind the pivot npon which it swings. 
A peculiar manner of connecting the blades is employed, 
to swing their edges to the wmd. A governor is pro­
vided which controls the speed by automatically shifting 
the vanes. The parts of the mill are all made of iron, 
so that they will not readily wear out or break, the gen­
eral eODstruction being also such that any blacksmith 
can substitute new parts for those which have been worn 
out or broken. 

COMBIN ATION AR'l'lCLE FOR HOUSEHOLD 
USE.-CHARLES E .  McLAUGHLIN ar.d EL>IER H. WILL­
IAMS, Kanawha City, W. Va. The combined article com­
prises a step-ladder, an ironing-board, and a clothes-rack, 
the various parts being so constructed and arranged that 
they may be compactly folded together when not in use 
and easily and quickly arranged i n  proper position when 
required for use. 

BOWLING-ALLEY LIGHT AND PIN-INDICATOR. 
-GUSTAVE BUHKHARDT, Chicago, II i .  This appliance 
for reflecting the light and inuieating the set of pins on 
bowling·alleys has Its reflector- wall. 80 arranged rela­
tively to the light that the rays can be positively concen· 
trated within a desired radius and the burner held invisi­
ble. The reflector has a supplemental portion or triangular 
pin set face, with light-openings for numerals correspond­
ing in number and arranged with the Bet of the pins of 
the alley, so that the bowler can see how every pin is 
numbered. 

APPA R <l.TUS FOR CONTROLLING HORSES . -·  
ALEXANDER WHELAN, Washington, D .  C. The appa­
ratlls consists essentially of a band adapted to inclose the 
legs of a horse. The band is  suspended by lines from a 
frame forming a support and. provided with individual 
guides for the lines by which the band is suspended. By 
operating certain mechanism in the carriage or wagon, 
the band can he lowered to embrace the legs Of the horse 
so that he cannot run away. 

Designs. 

TERMINAL MEMBER FOR EXERCISING · MA ­
CHINES . -- E Z R A  R. GOODRIDGE, Manhattan, New 
York city. This design provides a unique terminal 
member for exercising machines, by means of which the 
cords can be effectively secured in place. 

VISIBLE PITCH MUSIC-STAFF. -ALBERT R .  PAR­
SONS, Garden City, N. Y. The leading feature of this 
design consists of variously-spaced parallel J ines. certain 
of which are beavy and continuous, others of which are 
light and continuous, and still others of which com:;i�t of 
dots. Of the dotted lines. certain are nearer to the full 
iines above them than to the ful l lines below them ; and 
certain are nearer to the full lines below them t:lan to 
the full lines above them. 

NOTE. -Copies of any of these patients w1ll be furn­
ished by Munn & Co. for tan cents each. Please state 
the name of the patentee, ti-tle of the invention, and date 
of this papel', 
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or in this department. each must take his turn, 

B u yer;' wishmg to purchase any article not advertised 
in our columns will  be furnished with addresses of 
nouses manufacturing or carrying- the same. 

S p e c i a l  'V ritten I n fo r m a t i o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scient ili c A m e rica n S u p p l e m e n t s  referred 
to may be had at the office. I'n"e 10 cents each. 

B o o k  .. referred to promptly supplied on reeeipt 01 
price. . . 

:U ineJ'al .. sent £Or exammatlOn should be distinctly 
marked or labeled. 

(7677) M. B. writes : 1. I h ave made the 
Wehnelt's electrolytic current breaker described in SCI­
ENTIFIC AMERICAN and SUPPLEMENT of April 15. I 
used platinum wire of several different sizes (20. 22, 26) 
with the invariable result that the wire was destroyed, 
before my coil had beel) in operation ten minuteR ; I 
varied the distance between platinum wire and lead plate 
and the strength of the aCid, with same resuit. The eur­
rent used was the 52 volt alternating, and a one ampere 
fuse in circuit was intact. Cau you tell me where the 
f.uit lies ? A. The platinum wires were probably de­
stroyed by heat, melted. They were too fine for the pur­
pose. 2. What is the insulating material used in the 
Wydts-Rochefort tran.former described in the SUPPLE ' 
MENT of January 7. 1899, or what easily procurable oil 
or fluid will answer the Bame purpose ? A. We do not 
know the material used as an insulating paste. Paraffine 
oil would serve the same purpose. 

(7678) .J. K. asks : 1. In series wound 
dynamo. is  t h e  resistance of fleld magnet same a s  that o f  
armature? Is i t  in shunt wound ? A.  T h e  field wind­
ing of a dynamo is based upon the magne,ic flux needed 
in the machine. 2. How long at one time will ten Bun­
sen cells connected in series run a motor ? A. Till the 
sulphuric acid has formed all the sulphate of zinc it can ; 
in other words, till the l iquid is exhausted. The time 
required for this depends on the external resi8tance. 3. 
How long will the large plunge batt�ry rnn the simple 
electric motor described in H Experimental Science' I ? A. 
Perhaps 6 hours, but not in a continuous service. 4. I 
have one Leclanche and three carbon cylinder batteries 
connected ill series. They produce only a very siight cur. 
rent. Are they polarized? If so, how could I remedy 
them ? A.  Probably polarized. Rest is the cure. 

(7679) W. .T. P. asks : 1. W h at is the 
best kind of battery t o  u s e  with a Ruhmkorff coil, i n  or­
der to get the largest possi hie spark from coil ? A. The 
potassiulll bichromate battery is, on the whole, the best 
primary battery for use with an induction coil. A very 
convenient form is described in SCIENTIFIC A MERICAN 
SUPPLEMENT, No. 79'Z. price 10 cents. 2. How would 
you connect two Ruhmkorff coils up to get a combined 
effect, or can lt he done. one coil having a condenser and 
the other not? I have tr ied various connections but I 
could not make it work properly. A. Two coils should 
be jomed in series to llse them together, but thls is a 
case where two are not twice as good as one, 3. My coil 
is insu later! by a � inch F'nll erhoard tube between 
primary and secondary and by paraffined bond paper be­
tween each layer of silk C wire of secondary. The 
edge of the paper between layers being turned up at op­
posite sides to prevent any possibility of the high ten ­
Elion wires of each layer getting together. With this in­
sulation ho w  large a curT'cnt could l URe withont inj ury 
to coi l ?  A. Yon tell  nothing about your coil which can 
help toward an answer to your question. The primary 
will carry any current which does not overheat it. and 
that can be gU8r,!ed against by trying it with the hand. 
Begin with a small curren t and increase slowly till yon 
realize maxi mum effects for the coil . 

(7680) 1\1. S . L.  asks : What i� the best 
way to exhibit lantern slides (or other ' transparencies). 
withont a lantern� I mean by olacing a large number 1n a 
frame with diffusing media between the slides and source 
of illumination. to use with 01' without magnifying 
len ses ? A. Transparencies� including lantern slides Il re 
exhibit�d in a frame by diffusinl!; the light throngh 
ground glaes. If you have n ot !!he ground glass, you CM 
make one by careful and patient work, by rubbing a 
plate of glass with line sand aDd a piece of wood. An 

excellent substitute can be made with starch as fol lows : 
Put into 3 Auid ounces of water. 35 grains of starch, and 
dissol ve tee .tarch by boiling. Then let it cool. Pour a 
suitable qnantity of the solution npon the glass, and 
spread it over the glass. Lay the glass level to dry. 

NEW BOOKS, ETC. 

STARS AIm TELESCOPES. A New Han d  
Book of Popu lar Astronomy. By 
David P. Tod d .  Boston : Little,  
Brown & Company. 1899. Pp. 419. 
1 2mo. Illustrated. Priee $2 . 

'l'he volume before us is founded on the ninth edition 
of Lynn's Celestial Motions. The former book already 
covered the ground thoroughly. Dr. Todd has however 
rewritten the book and has made it one of the most 
interesting and valuable books which has ever appeared 
on the subject. We note with pleasure the fact that 
the time-honored and fossilized cutB of astronomical in­
struments have been entirely displaced by modern illus­
trations. There are many portraits of varying exce1Jence 
of execution introduced through the book, adding greatly 
to its interesL. We do not know of any book which is 
so well adapted to give the average reader and the stu­
dent such a readable and practical knowledge of as­
tronomy and astronomical methods as this vol ume, giv­
ing a welcome relief from the time-honored and inex­
pressi bly dry methods of presenting the suhject that 
heget a horror of the science. 

V O N  LOBELL'S J AHRESBERICHTE UEBER 
DIE VE RANDERUNGEN UND FO RT­
SCHRI'l'TE IN MILITAltWESEN. Ueb el'­
b l iek der E n t w i eklung von 1874-1898. 
Erste Thei l :  Beriehte liber das R eer­
wesen d er Einzelnen Staaten. Ber­
l i n : Ernst S. Mi ttler und Sohn. 1899. 
Pp. x x x i x, 546. Large octavo. Price 
paper $3, 10. 

Von L o bell's annual reports have long been recognized 
as the most authoritative reference-books on mili tary 
affairs. In the accuracy and trustworthiness of their 
information they constitute a worthy companion to 
Brassey's Annuals. The present issue is a .. jubilee 
volume, ' l  in which the development of the world's armies 
during the la't twenty-flve years has been described. The 
changes which have taken place during this period, the 
new methods which have been adopted, and the experi ­
ence which has been gained iu war, have all heen care­
fully n oted. This last volume will occupy an imjJortant 
position, for upon it wil l be based all future reports. 

REPORT OF THE UNITED S'rATES COAST 
AND GEODE'rIC S U RVEY FOR Y EAR 
1897. Washington .  1 899. Pp. 784. 
Maps and charts. 

Thisiannual report gives an account of the work done in 
various sections of the country up to June, 1897. Some 
of the reports give illustrations of recording appar�tus 
for measnring the height and duration of tides, others 
dee.cribe the recent photographic snrveying instrnments 
and their use. 'rhey arc commended for topographical 
work. Still another report deals with the subject of ac­
curately measuring the Great Salt Lake basin base line 
and includes photographs of the apl,aratus used, con­
structed in such a way as to secure measurements 
through three differently constructed metal hars, eaeh 
acting as a check on the other. Differences of tempera­
ture are thus equalized and an average is obtained which 
is quite accurate. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JUNE 1 3 ,  1 8 9 9 ,  

A N D  E A C H B E A R  I N G T H A T  D A T E. 
l See note at end of list about copies of t hese patents. ) 

Advertising apparatus, H. Woinke . . . . . . . . . . . . . . . .  626.952 
Advertising wagon, L. L. Cornel L ,  . . . . . . . . . . . . . . . . .  627.055 
Agitating apparatus,  C. S. \V heelwright . . . . . . . . . . .  626,950 
Air compressing and cooling apparatus.  R. Berg 626,883 
A l arm. See Burglar al arm. 
Alarm m echanism for bank vaults or prison 

cells, W y bro & Danley . . . . . . . . . . . . , . . . .  , . . . . .  , ' 627.037 
Annealing' wire or rods. apparatus for electrl-
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A xle cap, vehicle wheel, J. Day et al . . . . . . . . . . . . . . .  �2�.6!7 
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Bag holder. L. Kleiber . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  62li.7SS 
Battery. See Storage battery. 
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Beer cooler. H. Reininger . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.im4 ir���:.�?���:��]f..�·:: :. : : ': : :  : ': : : : : : : : : : : : :  : : : : : : : : :  ���:�l� 
Bicycle. R. H. H e�lnemel€r . . . . . . . . . . . . . . . . . . . . . . . . . �2�. �2? 
Bicycle F. 'V. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li2li.8 .:l  
Bicycle

'
seat post. A • •  Johnson . . . .  , . . . . . . . . . . . . . . . . . .  626,811 

Bicycle shoulder brace, D. M. r:I'aulbee . . . . . . . . . . . . . 626.736 
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Bird call H. H. Draughon . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,827 
Boiler. See Steam boiler. W ater tube boiler. . 
Bolt extract or, \Valsh & Mc Arthur . . . . . . . . . . . . . . . .  627,028 
Book cover. }J. M. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �2�.794 
Book. index . . J .  L. C. Montague . . . . . . . . . . . . . . . . . . . . .  62�,712 
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Bottle
' 

nOll-refil lable. H. \Vei1 . . . . . . . . . . . . . . . . . . . . . .  626.741 
Bottle

·
stopper. L. H .  Broome . . . . . . . . . . . . . . . .  626,885. 6'26,886 

Box. See Oil box. 
Hrake. See B;:tc k  pedaling brake. 
Brake beam , F'. G. BusemibL . . . . . . . . . . . . . . . . . . . . . . .  H27 .020 
Brake m agn et clutch . .  J.  B. Stewart . . . . . . . . . . . . . . . .  626.942 
Brake pipe coupling ��. E. Tanney . . . . . . . . . . . . . . . . . . 6211.778 
Bridge gate. draw . . T. P. Cowing . . . . . . . . . . . . . . . . . .  ' 6211.1170 
Brooch or ornamental breaRtpin, J. M. Rossi. . . . . .  (j21.01� 
Broom handle. reversible, H.  1'h ompson . . . . . . . . .  6'W,820 
R uggy top attach ment. A. Peikert . . . . . . . . . . . . . . . . fi2H.71f1 
Bung. beer barrel. F. C. Opper . . . . � . . . . . . . . . . . . . . . . .  fi2fi.7H; 
Burglar alarm. electrical , C. Coleman . . . . . . . . . . . . . . 62tl,(i70 
Burglar alarm system . electrical. C. Coleman . . . . .  627.0:)4 
Burglar alarm system . electrical , H. O. Meg-aaret 627.006 
Rurner. See Vapor bUrner. 
Button. D. ).{. "V inaDs . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  626,744 
Buttonholes. means for finishing. Dab I & I ll ing-

vrort h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H26.88R 
Cabinet, and indexer, rate. F. ]1�. Coa t p!" tl26.R05 
Calipers. m i crometer, �palding' & 'l' h n rston . " . , . ,  li2(\.876 
Candl estick .  miner's. A .  'V. Powe l l .  . . . . . .  fi2fi.817 
Car. hopper. M. Brosnan. . . . .  . . . " , . . . . . . .  _ . "  ()26.748 
Car seat. II. �. Hale . " , . , . . .  " . .  " . .  " . . . . . .  " " " . "  620,&,1 
Cars. mean� for operati ng foot boarc1 R or step� 

of open or side entering street. R. Emory . . . . .  H26 .8!l2 
Carbon, electric arc. D. Bacon , . . . . . . . . . . . . . . .  , . .  , . .  fl2ti.I1Gt 
Card ornament. F. I .  \Vaiker . . . . . . . . . . . . . . . . . . . . . . .  fi26.880 
Cart or wagon, dump. J. Prinz . . . . . . . . . . . . . . . . . . . . . . 626,721 
Case. See Memorandum eRie. 

4 13 
Casb register. J.  W. W hitney " . . . . . . . . . . . . . . . . . . . . .  627,032 

8:rt;rOs�·t�·r�c������iaki·xig: '\V'eller &; 'Cross: : : :  gfr:��i 
Chalker. line, J . •  L GavIn. . . .  . . . . . . . . . . . . . . . . . . . . .  627.057 
Cbandelier. H. J .  Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.907 
Ch eckrein book or fastener , J. Mealey . . . . . . . . . . . . .  627,005 
Chopper. See Cotton chopper. 
Chuck fur V sbank drills. drill. C. O .  Muehlberg .. 626,841 
Churn, A. J.  Slonecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.8'" 
Cigar bunch moulding' or pressing apparatus, A. 

Wool!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.954 
Cigar holder. H. H. Coote . . . . , . . . . . . . . . . . . . . . . . . . . . .  626.968 
Clamp. See Vehicle clamp. 
Clay c.utting machine, H.  B. Camp . . . . . . . . . . . . . . . . .  626,887 
Clothes pin. Flesher & Crisler . . . . . . . . . . . . . . . . . . . . . . 626.894 
Cobbling apparatus. N. Mikkelsen . . . . . . . . . . . . . . . . . .  62fUlZO 
Cock, gas burner, A. Streu bel . . . . . . . . . . . . . . , . . . . . . . .  627.01H 
Coking process and apparatus, J.  Bowing . . . . . . . . . .  627.04;) 
Compass card. J. W. Gillie . . . . . . . . . . . . . . . . . . . . . . . . . . .  H2li.6Sfi 
Composition of matter. G. Olney . . . . . . . . . . . . . . . . . . . b'2i.OOti 
Conveyer attachment for blast or suction pipes, 

pneumatic. Miller & Nilander . . . . . . . . . . . . . . . . . . .  627,080 
Cooler. See Beer cooler. Milk cool er. 
Copying press. B. Phelps . . . . . . . . . . . . . . . . " . . . . . . . . .  627.081 
Corset side steel, P. 'V. Ziegler . . . . . . . . . . . . . . . . . . . . 626.957 
Corset stay, L. Luckhardt . . . . . . . . .  � . ,  . . . . . . . . . _ . . . .  626.916 
Cot, folding. J. Hock . . . . . . . . . . . . . . . . . . . . . . . . . . .  " "  . .  627.061 
Cotton chopper and cultivator, combined, R. L. 

Parker . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,816 
Coupling. See Brake pipe coupling. Pipe coup-

ling. Thlll coupling. 
Cover. cooking utensil. J. B. Gurney . . . . . . . . . . . . . . .  626.808 
Creel frame .  J. P. Cronin . . . . . " " . "  . . . . . . . . . . . . . . . .  626,974 
Crusher. See Rock or ore crusher. 
Cultivator, C. D. Carter" . .  " " " " "  . . . . . . . . . . . . . . .  b'27.0i8 
Cultivator, E. Children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,857 
Cunboard or refrigerator. window, V. F. Lutz . . . .  626,917 
Curtain fixture. E. GabeL . "  . . . . . " "  . .  " "  . . . . . . . .  626.830 
Curtain 8upport. B. Bannon . . . . . . . . . . . . . . . . . . . . . . .  627.041 
Cycle, C. Uppens . . . . .  " . . . . . . . .  " . . . . . .  " . . . . . . . . . . . .  626.706 
Cycle su pport. Witte & Luick . . . " . . . .  . .  . . . . .  " . .  626.849 
Dental appliance. C. J. Underwood . . . . . . . . . . . .  " . . 626,737 
Digger. See Post hole digger. Potato digger. _ 
Display rack for m easuring gOOds. M. Burton . . . 627.04a 
Display rack, necktie, L. J.  Burdick . . . . . . . . . . . . . . . . 626,782 
Door check. N. A. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . " .  626.304 
Draught rigging, E. C. Washburn . . . . . . . . . . . . . . . . .  626,881 
Dril1. Se� Grain drill. 
Dust pan. C. W .  Richardsoll . . . . . . . . . . . . . . . . . . . . . . . . . 626,843 
Dye and m aking same. black sulfur, Fuchs & 

Gussman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626 .897 
Dye and making same, brown-yellow . azo, E .  

Konig . . . . . . . . . . . . . . . . . . . . . . . . .  " . " , . . . . . . . . . . . . . . . 626.913 
Dye and m A king same. disazo, Scholl & Hess . . . . .  626,935 
Dynamo, self regulating. M. Moskowitz . . . . . . _ . . . .  626,713 
glectric cable, W. S. Smitb . . . . . . . . . . . . . . . . . . . .  " . . . .  626,940 
}.Jlectric m eter. E.  S. H alsey . . . . . . . . . . . . . . . . . . . . . . . .  626.8.'32 
ElectriC m etering system. E. S. Halsey . . . . . . . . . . . . 626.833 
El ectriC motor. R. Lundell . . . . . . . . . . . . . . . . . . . . . . . . . . 626,708 
Electric motor fields, dust or waterproof casing 

for. J.  H. Nagle . . . . . . . . . . .  " . . . . . . . . . . . . . . . . " . . . 626.922 
Electric traction. com bined alternating continu-

ous current system for. W. Deri. . . . . . . . . . . . . . . .  626.984: 
FJleetrical switcb . P. Medary . . . . . . . . . . . . . . . . 626.918. 626.919 
Electrical switch. E. J.  Wade . . . . . . . . . . . . . . . . . . . . . . .  626.798 
Electrode. 'V. E. lris.h " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,787 
Embroidering and edging machine, E. & R. Cor-

nely , . . . . " . . . . .  " . . . . . .  : . .  " . . . . .  " "  . . . . . . . . . . . . .  626.671 
Engine. Ree Rock dril1ing engine. Rotary en· 

gine. 'l'raction engine. 
Engines. apparatus for injecting fuel into com­

bustion cbambers of Internal combustion, P. 
F. Maccal luIn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  626.840 

Engines, apparatus for regulating admission of 
motive fluids to. A. B. W ilson . . . . . . . . . . . . . . . . . . 626.800 

Envelop, C. Magnuson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,710 
Evaporating and condensing apparatus, P. B. 

Viele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.020 
Evaporating device, O. r.}'. Joslin . . . . . . . . . . . . . . . . . . . .  626,7;,}9 
Evaporator. brine, rl'. Craney . . . . . . . . . . . . . . . . . . . . . . . . 626,971 
Excavating machine operated by traction , J. W. 

& K A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,725 
Extractor. See Bolt ext-ractor. 
Eyeletting m achine. J. Pusey . . . . . . . . . . . . . . . . . . . . . . .  626,722 
Fastening. separable, W. G. Crimmin . . . . . . . . . . . . . .  626,973 
FeedIng mechanism, L. C. Crowell . . . . . . . . . 626.675 626.676 
Fence rail support, m etallic, R. C., Jr. & W. A. 

Ste'vart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,733 
�'el'ti1izer distrib uter attachment for cultivators, 

W .  A. Sears, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'26.726 
Fifth wheel. R. G. Lobda . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,7"9 
��}���: �·i�:i�fgi;en. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ���:ijg 
Filter and cleaner, W. B. Benham .. . . . . . . . . . . . . . . . .  627 .071 
Filter, pressure. G. )1�berhard . . . . . . . . . . . . . . . . . . . . . . .  626.991 
Firearm stOCk. A. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.905 
�'ire escape device. G. Kirschenhofer . . . . . . . . . . . . .  6'26.812 
Fire extmguisher, Cary & Saarbach . . . . . . . . . . . . . . . .  626.855 
Fire extinguiRher, 'V. E. Forster . . . . . . _ . . . . . . . . . . 626,683 
Fire extingui sher. cbemical, W. H. Douglas . . . . . .  626Jl88 
Fire resisting window, G. Hayes . . . . . . . . . . . . . . . . . . . . 6'26.698 
Fish hook, T. A. Schlaebit7. . . . . . . . . . . . . . . . . . . . . . . . . . . 627,0l5 
Fishing, collapsible snag hook for. H .  Slot ter-

beck. . . . .  . .  . . .  . .  . .  . .  . . . . . .  . . . . . .  . .  . . . .  . . . . . . .  . .  . . .  626.777 
Flatirons and linen, polishing pad for, S. J. Beck-

with . . . . .  , . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  620.66( 
Flu shing tank, closet, E. B. Badlam . . . . . . . . . . . . . . . 626.882 
Folding and -wrapping machine, 1.. C. Crowell . . . .  626,67( 
Furnace. See Straw burning furnace. 
Furnaces, feeding device for steam boiler, J. 

Davies . . . . . . . " . . . . . . . . . . . .  " ,  . . . . . . . . . . . . . . . . . . . . .  626,981 
Furnaces. met bod of and apparatus for burning 

coal without smoke in. A. Heberer . . . . . . . . . . . . .  627.060 
Fuse for shells, percussion. A. B. Markham . . . . . . .  6'27,003 3:��: ���.¥k�a:���: : : : : : : : : : : : : : : : : :  : : : : : : : : : : : : :  fd:m 
G ame apparatus. J. II. Boig . . . . . . . . . . . . . . . . . . . . . . . . . 626.85:1 
Garment fitter. J. B. Peyry . . . . . . . . . . . . . . . . . . . . . . . . . . 626,795 
Garment bolder. portable. F. C. BeaL . . . . . . . . . . . . .  626.781 
Garm ent hook, J. M. Gmlbert . . . . . . . . . . . . . . . . . . . . . . .  626.691 
(iarment supporter, If. Soady . . . . . . . . . . . . . . . . . . . . . . .  62fi,845 
Gas burner incandeSCing m antle, C. F. Arming-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,958 
Gas generator, acetylene, Briggs & Elliott . . . . . . . .  626.824 
Gas meter, W. Fiddes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,893 
Gas. process of and apparatus for dehydrating, 

J .  S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,720 
Gas, process of and apparatus for manufactur-

ing. R. H. Laird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,866 
Gate. See Bridge gate. 

g:�;h�, ��13:'B'insse: : : : : : : : : : : : : : : : : : : : : : : : :  : : : : : : :  ���:�� 
Generator. See Gas generator. 
GJass tumblers, maIlufact.ure of. J. B. Fondu . . . . .  626.895 
Glass working machIne, I. W. Colburn . . . . . . . . . . . . .  626.859 
Grain drill. E. Baseman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,822 
Grain drill shoe. r:t'. Brennan . . . . . . . . . . . . . . . . . . . . . . . .  626,803 
GraUl m eter. E. A. Crum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.975 
Grain separator. C. E. Bird . . . . . . . . . . . . . . . . . . . . . . . . . 626.746 
Grain separat-or. H. E. Koch . . . . . . . . . . . . . . . . . . . . . . . .  6'26.705 
Grain separator. J . H. Sturgeon . . . . . . . . . . . . . . . . . . .  626.818 
Grapbophone blanks, making, T. H. Macdonald . •  626.701J 
Grate. W. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,96:1 
Grinding stone h anger, Ii'. M. Bird . . . . . . . . . . . . . . . , . .  626,962 
Guns, sight mechanism for disappearing. C. F. 

Gut1:���:�·aiid· h·ai;ger·sir�p .. i.·it 'iioran: : : : : : : :  ���:� 
Harne attacbment, J .  GalloJ{ly . . . . . . . . . . . .  " . "  . . . . .  626.78� 
Hammock, 1. E. Palmer .. " , , , , ,  . . . . . .  , ,  . . .  , , , ,  . . . . . .  626,842 
Hamm ock or swing SUPPOT[., R. LInkletter . . . . . . . .  626,763 
Handle. See Broom h andle. Tool handle. 
Handle bar, G. S. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.030 
Handle bar adjusting device, I. Larsen . . . . . . . . . . . .  626.836 
Hat body m arking m achIne, B. �-'. Dunham . . . . . . . 6'26,889 
Hearing instrument, R. C. M. Bowles . . . . . . . . . . . . . .  626,823 
Heater. See Hot. air and hot water heater. Tubu-

lar heater; 
Heddle making machme, W. H .  Gibbs . . . . . . . . . . . . .  626.900 
Hoe and rake, combined. A. A. Peart . . . . . . . . . . . . . .  626.9'26 
Hoist, A .  B. Roney" . . " " "  . . .  " "  . . . . . .  " . . . . . . . .  " 626,868 
Hook. See Chec krein hook. Fish hook. Gar-

ment hook. Log hook. 

Hg�gle����¥�TI�: : : : : :> :> : : : : : : : : : : : : : : : : : : : :  ��:�3 
Horseshoe, l:G. \V. Powers . . . . . . . . . . . . , . . . . . . . . . . . . .  626,768 
Horsesboe cal k, F. D. Wilt . . . . . . . . . . . . . . . . . . . .  " . . . . 626,"'3 
Hose nozzle, K Clifl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627 .Q73 
Hot air and hot water b eater, E. & V. P. Adams . .  626,660 
Hotel register, .J. G. A. \Vullder . . . . . . . . . . . . . . . . . . .  627 .036 
H usking' knife, J. C. Hurton . . . . . . . . . . . . . . . . . . . . . . . . .  626.8;)4 
Ice cream freezer. 1'. Sands . . . . . . . . . . . . . . . . . . . . . . . . . . 626.869 
Inha1in,cr and spraying apparatus, J. H. Casford . . 626.751 
Inkstand J. L. Otero: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.925 
Insect powder gun. \Y. oW. N ewberry . . . . . . . . . . . . .  626.765 
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I roning machine. W alker & Rasmussen . . . . . . . . . . .  626,948 
.J acquard macbine bottom board. G. W. Stafford 626.941 
Knife. See Husking knife. 
Knitting machine, A .  W eimar . . . . . . . . . . . . . . . . . . . . . .  627,083 
Lace fasteners, automatic machine for feeding, 

inserting, and setting, ,J .  S. Goldberg . . . . . . . . . .  626,687 
Lace fasteners, antomatic machine for feeding. 

inserting, and setting, Heinemann & Gold-
berg. . . .. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  " . 626.700 

Lace fa�tener8. machine for inserting and set-
ting . .. �. D. Heinemann . . . . . . . . . . . . . . . . . . . . . . . . . . 626.699 

Ladder. step. W. P. Lyke . . . . . . . . . . . . . . . . . . . . . . " . . . .  626.839 
I.anlD. P. B. Curran . , . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  626.97·6 

���,��: �e��I:t��; · ii: ·R·. · ()tteseii : : : : : : : : " : : : : : : : :  ��:� 
Lamp for incandescent lighting, hydrocarbon 

vapor. W .  S. Proskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:16,9110 

(Continued on page 414) 
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ORDINARY RATES. 
Inside Pajfe, each insertion • •  "Ii cents a line 
Back Page. each insertion, • •  $ 1 . 00 a line 

orFor 80me classes of Advertisements. Special and 
Higher rates are required. 

Tbe above are charges per agate line-about eillbt 
words per line. This notice shows the widtb of the i ine. 
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T H E  COB U R N  PATENT TROLLEY TRACK 

Barn Door Hangers 
Impossible for door to jump the track. 
Very simple and cheap to apply. 

or Send for Book. 

T H E  COBURN TROLLEY TRACK M F G .  CO. ,  
H O L  Y O K E ,  M A S S .  

WORK SHOPS 
of Wood and Metal Workers. with­
out steam power, equipped with 
B A R N E S '  F O O T  P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
{l'eater profit on tbe work. Machmes 
:- JIlt on trial if desired. Catalo(/ Free. 

W. 1". & J O H N  BA R N ES CO. 
1 9 9 9  R U B Y  ST. , ROC KFO R D  I L L .  

THE FORBES 
PATENT DIE STOCKS. 

'J.1WQ and three inch pipe can 
be tbreaded by a boy using 
only one band on a crank. 
ur Send for iUustrated catalogue 

C U R T I S & C U R T I S , No. 30 Hand Macbine. 
Range � t0 2" R. & L. 6 Garden St., Bridgeport, Co n n .  

WO O DWO R K I N G  M AC H I N E RY.� 
For Planing Mills, Carpenters, 
Builders, Furniture, Chair. Vehtcle, 
Wheel and Spoke Makers. etc. 

P"" Correspondence Solicited. 
Illustrated 312-Pal,e Catalogue free 
to manufacturer� and foremen. 

T H E  E C A N  C O .  
3 2 7  to 3 4 7  West Front Street. 

CINCINNATI ,  OH IO. 

A R EV O L U T I O N .  ��Y:: ��o"'!! 
vertical to horizontal. For general and 
manufacturing purposes, tbe new 
Van Norman " D u p lex " M i l l i ng Mach i n e  
will be found tbe best for the following 
reasons : It �reatly increases the range 
of work ; it insures p;reater accuracy when 
variety of cuts are required ; it econo· 
mises time in performing many kirds of 
work ; it economlses in fitters and cutters for holding work. Write tor particulars t<:> 

Waltham Watch Tool  Co. ,Spri ngfi e l d , Mass 

I T  S I M P L I F I E S  D I F F I C U LT W O R K  

6{tr
ered�n�antindni�:���urp\�� 

Threading and Cutting Machine 
�p���g�l

r 
a�����1n���:

t
if�:C?�l�� convenient " cam " movement. Five Chasers. set by graduation to any size needed. Can be released from Thread­ing while in motion, opened to permit pipe beln!? cut and closed instantly and positively. Send tor Catawgue. 

THE MERRELL llIANUFAC. TURING CO.. :50 1 Curtiss St., Toledo, Ohio 

AR MSTR O N G ' S  N o . 0 T H R EAD I N G  M A C H I N E 
Can be attacbed to bench or post. 
Desl.ned for tbreadlng the 
smaller sizes of pipe, iron 0:­
brass. also bolts. Has two speeds. 
one tor pipe � to 1 inch ; the 
?�gl��i��� P

i
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Armstron!< adjustable dies. Oth­
er attractive features. Send for 
K�R:�

u
tf��; l�h'6e�f:!'S�fr'!�f 

New York. Bridgeport. Conn. 

A Cutter Milling Attachment 

porthe Best Ruling Machines, 
Haud and Power, with or without the 
B U R R O W S  I D EAL AUTOMAT I C  STRIKER 

and LAPPER.  
I D EA L  BEAM STAN DAR DS 

IDEAL INK FOU NTAINS.  
and I D EAL CRANK, apply to 

E. J. PIPER, Manufacturer. Springfield, Mass. 

J c itufific  !mtricau. 

Burst Wattr PiptS a (bing of tbt Past Lamp. Incandescent vapor. R. I,. Doran . . . . . . . . . . .  626.752 
Lamp socket, incandescent. Ct G. Perkins . . . . . . . .  626,927 
Lasting tool, hand. I. Frechette . . . . . . . . . . . . . . . . . . . .  626.755 
Lathe head. engine. W. P. Norton . . . . . . . . . . . . . . . .  626.715 Lead by means of electrolysis, producing white, 

C. Luckow. .  . . . .  . . . . . . . . .  . . .  . . . .  . . .  . . ,  . . . . . . . . . . . .  627,002 
Leather drying apparatus. W. A. McManus . . . . . . .  626.921 

You can now make all water pipes as secure from bursting ill winter II.S in summer. 
This pneumatic system is the only olie which successfully prevents the annoy-
Vlfgtf
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����e Leather splitting machine, A. A. Chileon . . . . . . . . . .  626.858 

Log hook. J. D. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.1146 
Loom. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.898 

shoUl� be coml?,leted witbout this system. and all house owners should avail them­selves of thts • ounce of prevention " in season. 
Loom. H. I. Harriman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.834 
Loom shuttle box motion. H. Bardsley . . . . . . . . . . . . 626.000 

or Send jor Illustrated Booklet. g;vi;ng full wplanation and ducount. 

LOOa�i��:���: ��:ii��.�'. ���. :.��������.� .��?�: 626,860 
�:!;d�W��i�Yf.'§';��:;,:.:.�: .�����·: : : : : : : : : : : : : : :  ��:� 

THE PNEUMATIC DOllIE MANUFACTURING COMPAN Y, 
1i01 E Street, Northwest, Washington, D. C. 

Mask. 't •. A. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'26.799 
Match safe. D. Knowlton (reissue) . . . . . . . . . . . . . . . . .  11.749 
Measurin� instrument, electrical, J. Wills . . . . . . . .  626,848 
Mechanical trimmer, A. Fitzroy . . . . . . . . . . . . . . . . . . . .  626,829 
Memorandum case. B. I. Gilman . . . . . . . . . . . . . . . . . . . . 626.901 
Metal plates or sheets . finishing. W. M. Theo-

bald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.023 
Metal sheets or plates. finishing. W. M. Theo· 

bald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.021. 627.022 Distilled Water-IOO% Pure from the Sanitary Still. 
Metals from solution. electrolytic apparatus for 

deposition of. T. Craney . . . . . . . . . . . . . . . . . . . . . . . . .  626.972 TESTIMONIALs-Physicians' endorsements and full particulars by return mail. 
Metallic leaf. device for applying. W. H. Coe . . . . . 627.052 
Meter. See ElectriC meter. Gas meter. Grain Only Still recognized by the U. S. Government. Six Styles, $10 up. 

meter. 
Milk clarifyinll apparatus. C. H. Newton . . . . . . . . . .  626.766 THE CUPRIGRAPH CO., 138 No. Green St., Chicago. 
Milk cooler and aerator. D. P. Cox .. . . . . . . . . . . . . . . . .  626.673 
Mill. See Windmill. 
Mitten. driving, P. W. Counselman . . . . . . . . . . . . . . . .  626.009 
Moistening and sealing device, envelop. C. W. 

Gaskill . .  . .  . . . .  . . . .  . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .. .  626.899 
Morphin. making alkyl ethers of. E. Kauder . . . . . .  626.910 
Motor. See ElectriC motor. 
MUsic leaf turner. R. Hammond . . . . . . . . . . . . . . . . . . . . 626�692 
Nail cutting machine. W. N. Severance . . . . . . . . . . . .  626,774 
N ail dis tri b u ter, R. & P. ])ineson. . . .  . .  . . . . . . . . . . . . .  626.987 
Nut wrencb . J. D. Ellison .. . . . . . . . . . . . . . . . . . . . . . . . . . .  626.891 
Oil box. E. C. Washburn . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  626.740 
Oven. baker's. Ji'. Eberhart . . . . . . . . . . . . . . . . . . . . . . . . . .  ti26,992 
Oven. portable. F. J. 8. Roberts . . . . . . . . . . . . . . . . . . . .  626.773 
g���:�g�:� ::I�:: :����facr�:�

n
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Package. storing and shipping. E. Klein . . . . . . . . . . .  627,064 
Packing, pump plunger, lI'. E. Chase . . . . . . . . .  , . . . . .  ()'26,856 
�:�dl��eb�":,tti�:t�:�in!<. c. C. Lee . . . . . . . . . . . . . . . .  627.065 T H E  E U R E KA C LI P  
Painting apJ:'aratus, C. W. Carter . . . . . . . . . . . . . . . . . . . 62ti,700 The most useful article ever invented 
Paper fronl webs into sheets. machine for cut· for the purpose. Indispensable to Law' 

ting, 'F. Meisel (reissue) . . . . . . . . . . . . . . . . . . . . .  . . . .  11,750 , yers, Editors. Studenf,s, Bankers. Insur-
Pastry rolling machine, W. Pratt . . . . . . . . . . . . . . . . . 626,720 I ance Companies and bUSiness men gen .. 
Pencil holder, pocket, li'. W. Everett . . . . . . . . . . . . .  627,056 eralty. Book marker and ' paper clip. 
Pencil or penholder. G. E. Smith .. . . . . . . . . . . . . . . . . . .  626.728 Does not mutilate tbe paper. Call be 
����gi��:i�C��?n�t�\d�����

i
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Photographic shutter, P. & E. F. Walhs . . . . . . . . . . . H27.m7 and notion dealers. or by mail on receipt; 
Pickle. apparatus for making dry, W. D. Baker . .  626,780 of prtce. Sample card, bymaiI, free. Man­
Pin. See Clotbes pill. Pivot pin. ufactured by Consolidated Safer, 
���e

r
���'pyi�g:�in¥tbc& �:�: : : : . : : : : : : : : : : : . : : : : : : .  ���:b�� Pin V o., Box 121, Bloomfi eld, N • •  

�:g� fJ����n�·h�·S�·�g��il·rig;·iieeii i; PiPe;.·. ·. :. ·. ·. : g��:�� I NEVERSLIP B�r B�lt Dr�S�l·ng PIpe hfting or lowering machine. L. D. Mouser . .  627,007 TRADE MARK. " " " � Pipe wrench. J. C. GIlford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.075 � 
Pipes b� freezmg. apparatus �or prevelltmg . It gives a smooth, pliable and adbesive burstIng qf water. N. M. HopkIns . . . . . . . . . . . . . 626,� surface, and saves Belts, Power and P,vot pm. adjustable . J,. H. LIvmgston . . . . . . . . . . . . 'ft26.�07 Wear of Machinery Bearings. Also Plow attacbment. J. W. Lovlace . . . . . . . . . . . . . . .. . . .. W!.�!X! adapted to Canvas and Rubber Belts. Plow stock and colter attachmell�, C. B. HarriS . .  62�, , 86 Box of 12 Bars, $3.00, sent on Trial. Plow table attachment. T. W. Grlffin . . . . . . . . . . . . . . 626.902 
Post hole dIgger. Avery & Ju�d . . . . . . . . . . . . . . . . . . . .  62�.9b9 tb� Wbit� � B�gl"V 1'1 It. Potato bug destroyer. D. D. KImberhn . . . . . . .. . . .  626.912 � � � " � �\I. , 
Potato digger. J. Becker . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . ��.961 Wort�$t�r mass " S  Jf 
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Power transmission apparatus, J. W. Hall . • . . . . . .  626,H96 
Power transmittmg device, J. G. Falcon . . • . • . . . . .  626,993 
Preserving fisb . etc .• H. W. Rappleye . . . . . . . . . . . . . .  626.771 
Preserving organic material. apparatus for. F. & 

G. de Rechter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.772 
Press. See Copying press. 
����:in�· p�e��e£.br:��arsoii:: : ::: : ::: : : : : :  ::.626;005; ��:�f 
Printing press Inkln!< apparatus. W. Scott.626.871. 626.872 
Printing press, platen, F. C. Sixt . . . . . . . . . . . . . . . . . . . . 627,017 
Propeller. buoyant. A. L. P. Chasles . . . . . . . . . . . . . . .  626.668 
pro

{:�I�[:: . .  �
u
.�n:'

e
.���� . . ��.���.�����: . .  ���n:'.�� . . .  

&
. 626.1>S8 

Puller. See Stalk and weed puller. Tree or vine 

pUlf���';:iction. H. Wyman . . . . . . . . . . . . . . . . . . . . . . . . .  627.084 
Pulley. self-lubricating. G. I,eecock . . . . . . . . . . . . . . . .  626.837 
Pump piston, G. W. youmans . . . . . . . . . . . . . . . . . . . . . . 627,039 Punching machine attachment, metal, L. Wil· 

Iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.033 
Pyroxylin compOSition. J. H. Stevens . . . . . . . . . . . . . .  626.732 
�����n%��a:m�j,�y !cr�illiPS . . . . . . . . . . . . . . . . . . . . . .  626.928 
Railway crossings, electriC alarm signal for, Dan. 
Rair��y �1!��r��nffI;;Ck 'syst;;m: G: itiiowies· . .. .. .. .. .. . :: ��:m 

at Exhaust Pi,Pe. Perfect Com­
bustion, Highest 
Efficiency, Greatest 
E�onomy. 

Olds Mixer Is 
found only on 

Olds Gasoline 
Engines. 

New catal0fu!! out. 
Olds Gaso l i n e  E n g i n e  Works. Box 

�iV�� 1i���
e
s�

s
'(,,o!t ��

r
op��"il 13 1� •. sr.eed. l400 R.'ll. M. Tbpe S fg� . . :���gnl�r& tr�f,� k . .w�!;i �t tb Incbes. No spark coli reqUire! with either. Send 2c. stam.Plor illus. cat­

awgue. E L BR I D G E  LECT R I CAL 
M F G .  CO., E l b ridge,  N .  Y • •  U .  S .  A. 

RUN BY WATER. 
Fan four blades. 9 In. diameter, 
Sent prepaid to any part of the 
U. S. on receipt of price. 

$ 4. 00 
The Carl isle & Fi nch Co. , 

Sixth St . ,  C i nc in nat i ,  O. 

A $5 P R I N T I N C  P R E S S  

LITTLE HUSTLER FAN� 
Five Inch. Keep Cool at desk. borne and sick 
room. HiJZ'h speed, wonderful results. Guar­
anteed to run eight hours on one charge. Pul-
��:�I�':,

n
�ft'

ob:.ti'e'i-�:�2�achinery. 
� Send stamp for circular of 

larger outll ts. Moto .. from $1 up. 
Agents wanted. Samples list. Dis­
count only by the dozen. 

Knapp E lect ric & Novelty Co. 
1 3 1  White Street, New York. 

Railway rail bond. electric. F. H. Daniels . .  626.979. 626.980 
Railway rail chair. B. J. Gillies . . . . . . . . . . . . . . . . . . . . . . 627.058 
Railway signal, J. Kasmeier . . . . . . . . . . . . . . . . . . . . . . . . . 626,704 

Our Folding Boats are punctu�fe�����: ��Jt��iW�lr�:A ���ti�:e!�rn �:l�t��lga'r ��f��lie��:�:���tt��J:�':�X the Yukon with them. Awarded first premium at World's Fair. Send 6 c, for cat­alogue. 40 engravings. KINe FOLDINe CANVAS BOAT co., Kalamazoo_ Mich. 
� � 

Railway switch operating mechanism, A. W. 
Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'26.662 

Railway track structure. F. F. Stockwell. Jr . . . . . .  626.734 
:���i���lti�a:�

e
�p�a:!·s��.

e
� 

.
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. 
Hs·r·ris·.·: .': .. :::. :.: ��g:� 

Refrigerating car thermometer attachment, W. 
Turner . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.025 

Register. See CRsh register. Hotel register. Tel-
ephone register. 

Retinoscope. C. Prentice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.011 
:t��tin�

e
�o�l� l.

i
�m��i� .S.��

i
.�
i
��. :��.� .. . • . . . . . . . . 626.802 

Rock drilling engine. J. G. Leyner . . . . . . . . . . . . . . . . . . 626.761 
Rock driHing engine dnll holding device, J .  G . 

Leyner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.762 
Rock or ore crusher, G. W. Wright . . . . . . . . . . . . . . . . 626,955 
Roof for haystacks , etc., separable portable, E .  

K. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.051 
Ropeway. W. Dusedau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.783 
Rotary engine. J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'26.870 
Rotary engine. J. yates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 627.038 
Routing machine guide. Pearson & Ross . . . . . . . . . .  626.718 
Safe protection system. electrical. H. lf. fI"'reed . . . 626,684 
Sand blast machine for operating on wood, H.  

Buy ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.749 
Saw set, jointer, and wrench, E. N oe . . . . . . . . . . . . . 626,767 
Sawing machine. D. S. Stewart . . . . . . . . . . . . . . . . . . . . .  626.846 
Seat. See Window seat. 
Seed drill shoe. W. Coulthard . . . . . . . . . . . . . . . . . . . . . . . 626.672 
Selectmg instrument. A. Duppler . . . . . . . . . . . . . . . . . .  626,806 
Separator. See Grain separator. 
Sewing machine for making eyelets, J. & W. U .  

Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.815 
Sewing machine for making hat linings. F. W. 

Cheetham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.050 
Shade. foldin!<. F. H. Babcock . . . . . . . . . . . . . . . . . . . . .  626.621 Shade holder, window. O. M. Gawne . . . . . . . . . . . . . . .  62ti,785 
Shade or curtain fixture, L. Wil liams . . . . . . . . . . . . .  6'26,742 Sheet metal , making. E. J. Francis . . . . . . . . . . . . . . . . .  U26.r�}4 
Sbeet metal. manufacture of. W. M. Tbeobald . . . .  626.847 Sbingle planing machine. E. H. Kruller . . . . . . . . . . . . 62(;.813 
Ships' holds, apparatus for discharging coal into, 

T. Wrightson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62fi,B56 
Shirt neckband. S. Deutsch . . . . . . . . . . . . . . . . . . . . . . . . . 620.!J85 
Sign, '1'. Millen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti2G,791 
Sign. electric. C. A. Cbase. . . . . . .  . . . . . . . . . . . . . . .  620.607 
Signal. See Railway sij:rnal . 
Signal. C. W. Gumbes. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.903 
Signaling apparatus, Burger & W il liams . . . . . . . . . . . 626.825 
Sink. Bal l & Vacberon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,070 
Sink trap protector. J. �'. Schultheiss . . . . . . . . . . . . . .  627.016 
Sipbon. H. W. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.059 Sled roller attacbment. F. I,ahm . . . . . . . . . . . . . . . . . . 627.001 
Slicing machine and feed mechanism, R. G .  

Mueller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.764 
Smoke preventer. F. B. Griffin . . . . . . . . . . . . . . . . . . . . . 626.690 
801e laying machine. E. E. Winkley . . . . . . . . . . . . . . . .  0'27.035 
Sale pressing machine, E. E. W inkley . . . . . . . . . . . . . . 627,034 
Spectacle frames. manufacturing. If. A. Stevens .. 627,018 
Spindle. H. E. Hugbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.002 
Spittoon. fountain. W. A. Inglebart . . . . . . . . . . . . . . . .  626.810 
Spring. M. L. Senderlin!< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.873 

--- ....... - �-=;;.-: _ - - ,- -- -
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Pello� Hending Ma.cbine 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. MOST EFF IC IENT  and D U RABLE .  (RAN D D R I LL C O. ) 
Send foo' Catalogue. 1 0 0 B roadway. New Y o r k .  

USE G R I NDSTON ES P 
[f so, we can 8t1{)piy you. All sizes 
Jll o u ll t e d  and u nlno u n ted,  always 
kept in stOCk. R9member, we make 8 
specialtyof selecting' stones for al1 spe­
CIal purposes. :rr Ask for cataloQue 

The CLEVELAND STONE CO. 

N I C K E L  
AND 

Electro- Plat i ng  
Apparatus a n d  ilIateriaL 

T H E  

Hanson & VanWink le  
Co . •  

N e ,,' nrli .  S • .  J .  
1 36  Liberty St . •  N. Y. 

30 & 32 S. Canal St. 
ChicagO. 

Stalk and weed puller. J. Conzett . . . . . . . . . . . . . . . . . . . 626.966 " 
��:��: b��;:f.°M.

eiI�t;jl;��sJ:g� .. . . . . . . . . . . . . . . . . . . . . . 626,819 W 0 L V E R I N E "  G A S  AN D 0 A S O L I N  E 
Steam boiler. F. M. �'aber . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.754 
Steering mechanism . power, J. D. Williamson. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.951 
Stocking, W. D. Huse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'26.864 
Stopper. See Bottle stopper. 
Storage battery and pl'eparing electrodes t.here· 
Sto!��·J::f.ai�;: : : : · : : : : : : : : :  : : :  : : : : :  : : : :  : : : : : : : :  : : :  ��:� 
Stove. heating. J.  B. Howard . . . . . . . . . . . . . . . . . . . . . . . .  620.997 
Stovepipe fastener, E. D. Barling . . . . . . . . . . . . . . . . . . . 626,663 
Straps, etc., fastener for, T. S. Grace . . . . . . . . . . • . . . . 626.689 
Straw burninll furnace. H. C. Clay . . . . . . . . . . . . . . . . . .  626.669 
Stropping machine. A. W. Scheuber . . . . . . . . . . . . . . . 627,OU 
Sugar juices, apparatus for treating, J. E. Kohn .. 626.760 
Su lfld ores, treating fiue dust and fume obtained 

from. R. Threlfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.024 
Switch. See Electrical switch. 
'l'able slide, extension, A. P. Boardman . . . . . . . . . • .  626.747 
Tank. See Flusblng tank. 
11apping apparatus, main, J. Conway . . . . . . . . . . • . . .  627.074 
Teeth. artificial. W. H. Baird . . . . . . . . . . . . . . . . . . . . . . .. 626.779 
Telephone CirCUIt. Burgess & Wilder. . .  . . . . .  . . . .  626.826 

1 1 4,230 N OW I N  USE. 
Big  Service.  Litt l e  Cost. 

8a�t8 
t�

o::;�:��:�� :;::�� �ftl� :��� batt or any other room to equal advantage, tn 
OODnection with "Water service or independ. 
ently. h "hat is making the " MNlely" famous. 

('omplete. with heater, '�50 up deliv6f1ld east ot Rocky Mountalna. Monthl, payment8, 
if "aottd. Send for Catalogue 
()fTubs and Heaten. 

MOSELY FOLDING 
BATH T U B  CO., 

358 "K" Dearborn 8t. 
CHICAGO. 

Variable Speed Oounter Shaft 
��

r 
1���

u
�F�I��. sP���.;I�W�':{d�t��

e 
?�r b�\l 

kinds of experimental machinery, Printing 
Presses. Motor Carriages, Ironworking Tools. 
Woodworking Machinery, or any a.nd all ma­
chines req ulring a chan�e of spe€d or feed. 

W' Send for handeomely illustrated 
Catalogue "' S. A." free. 

R E EVES PU LLEY CO .. C o l u m b u s ,  I n d . ,  U .  S. A .  

for DRYING Grain, Sands, Clays, Fer­
tilizers. Colfee. Wet Feed2i chemical� 
�\j'Lt'jl's e��d ci��AN2l:,,� E 
lIT Send jor 6th I llu.tmted Catalogue. 
S. E. Worrell, Hannibal, Mo., U. S. A. 

Stock Sl�es 14 to 22 foot. 
Safe, ReUable and fully guaranteed. 

{Cont�nued on page 417' Prices $ 1 60 and up.  Send for Catalog ue,  PIERCE ENGINE CO.. 17 N. 1 7th Street, Racine, WIs. 

© 1899 SCIENTIFIC AMERICAN, INC.



ILL USTRATIONS. 
A 

Acetylene apparatus . . . . • . .  . . . . . . •  e Acetylene gas generator . . . . . . . . .  390 
Acetylene �as lam p . .  . .  . .  . . . .  . .  . . .  �30 Acetylene lamp, lJicycle . . . . . . . . . . 39 
Air bar.h . cheap . . . . . . . . . . . . . . . . .  230 
Air pipe coupling . . . . . . . . . . . . . . . . . .  327 
Air ship experiments . . . . . . . . . . . . 41 
�1:��n:�at����I.e��!reY;8 : : : : :  : : : : .  l� 
Alexander nE bridge . . . . . . . . . . . . .  218 Aluminum. specimen of. . . . . . . . . .  43 
Apta harbor . . . . . . . . . , . . . . . . . . . . . .  285 
±¥E,��:tci'lt��y:tgi�l(

i
.�� 

. . :: . .  : : : :  �i 
Armor. chain , ancient . . . . . . . . < • • •  186 
Art palaces. Paris Expos • . . . . . . . .  :t19 
Automobi le. compressed air. . . . . .  69 
Automobiles . . . . . . . . . . . . . . . . . . . . . . .  101 

R 
Ba"gage handler . . . . . . . . . . . . . . . . .  U9 
Bulance for watch . . . . . . . . . . . . . . . .  132 
Balloon experi ments . . .  . . . .  . . . . . . .  41 Bal1uon. military, EnJll1sh . . . . . . . . 247 
Banana trade. Cuba . . . . . . . . . . . . . . 137 
Band-saw sett i ng ma{'hine . . . . . . . 263 
Baths. the Sutru. . . . . . . . . . . . . . . . .  266 
Battery cell. powerful . . . . . . . . . 359 
Battlesh IP. repair of keel . . . . . . .  107 
Battleahips. German . . . . . .  243, 250, 251 
Battlesh ips . Italian . . . .  . .  . . . .  355. 36'J 
B�ttle.hips. new . . . . . . . . . . . . . . . . . .  120 
Battle.bi�. of tbe world . . . .  . 49. 57 
Batt lesh ips . Russian . . . . . . .  152. 153 
Bedstead. Uoughlin ·s . . . . . . . . . . . . . .  829 
Beet sugar industry . . . . . . . . . . . . .  33, 36 
Bicycle chain cleaner . . . . . . . . . . . . . . 297 
Bicycle, cbainless . . . .. . . . . . . . .  ' . . .  ;!O 
Bicycle, crankless . . . . . . . .  . . . . . . . .  89 
Bicycle driving' gerlr . . . . . . . . . . . . . . .  VW 
B icycle frame testing _ . . . . . . . . . . . .  ;)09 
Bicycle gear . . . . . . . . . . . . . . . . . . . . . . . 309 BICYCle g-ear. Bulle" . . . . . . . . . . . . . .  89 
Bicycle lamp, acetylene. . . . . . . . . .  . 89 
Bicycle. ridlDg backward . . . . . . . . . .  808 
Bicycle st.irrup pedal . . . . . . . . . . . .  2111 
Bicycle supp ,rt, Ward 's . . . . . . . .  297 
Bicycle testing apparatus . . . . . . . . .  349 

m��w:n ��:�atOrY· . . ... .. : : : ·. : : ·. : 1� Boat launching device . . . . . . . . . . . .  246 
Bo.t. portab le . . . . . . . . . . . . . . . . . . .  :JH 
Boner, steam , naval . . . . . . . . . . . . . . .  246 
Boiler, steam. Stauber's . . . .  . . . . . 68 
Boiler tuhe cutter " .• " "  . . . . . .  2iR 
Boiler. water tube . . . . .  . . . . . . . . . . .  200 
Boi lers, water heat.er for . . . . . . . . .  16b 
Boston rai lway station . . . . . . 17, 21, 22 
Bottle. non-relillable . . . . . . . . . .  86. 100 
Bot t1es, curious . . . . . .  . .. .  . . .  . . . . . .  155 
Bracket for scaO'olds. . . . . .  . . .  . .  . .  1 16 
Br.ke. bicycle . . . . . . . . . . . . . . . . . . . .  90  
Brake for electrio cars . . . . . . . . . . . .  100 
Brake. Trihert .. . . . . . . . . . . . . . . . .  310 
B ridl<e. !\lexander 111. . . .  . . . . . .  218 
Brid�e disaster, curious . . . . . . . . . .  39] 
Bridge. East River . . . . . . . . . . . . . . . .  3, 10 
Bri d,lles, Nift.il8.ra gOl'Jle . . . • • • •  381, 397 .Brid2es, Hrcb. German . . . . .  171. 182 
Broadway tunnel. Beacb .. . . . . . . . .  294 
BrOOKlyn. damage to the.. . . . . . . . .  27 
Broom, distnfectinil . . . . . . . . . . . . . .  406 
��3��.b3�s'ih���C;;�';.:::. : : : : : : : : : :  � 
Buchanan Row . . . . . . . . . . . . . . . . . . . .  284 

c 
Cab, hansom . Woods' . . . . . . . . . . . . .  294 
Cab •• electric. New York . . . . . . . . . . 134 
Cabinet lor fllinS{ papers . . . . . . . . . .  au 
Calnrtmeter. a simple • . . . . . . . . . . . . .  263 Camera. biograph . . . . . . . . . . . . . . . . .  24 
Camera, chromo. . .  . .  . . .  . .  . . . . . . . .  34:2 
Camera, teleopb otographic . . . . . . .  202 
Cap for slidln..- doors . . . . . . . . . . . . . .  247 
Car. motor. steam .. . . . . . . . . . . . . . .  407 
C.r ventilator . "  . . . . . . . . . . . . . . .  216 
Cardinal Wolsey ' s  h at . . . . . . . . . . . 247 
Carrara. qu�rries of . . . . . . . . . . . . . . 215 
CarrIage. automob ile. Victor . . . . .  310 Carriage. compressed air. . . . . . . . .  69 
Carriage. Decauville . . . . . . . . . . . . . . . sn6 
Carriage, motor, Columbia . . . . . . . .  304 
Carria2e, motor, Winton . . . . . . . . . .  001 Carriage. petroleum . . . . . . . . . . . . . . .  006 
Carr1Rge. steam. 1833 , . . . . . • . • • • • • •  296 Cask, knOCkdown. . . .. . . . . . . . . . . . .  280 Catacombs of Cappuccln! . . . . . . . . .  180 
Cepbalopods. PaCific . . . . . . . . . . . . . .  25:1 
Chain armor. ancient . . . . . . . . . . . . . .  186 
Chicken brooder . . . . . . . . . . . . . . . . . . .  231 
Chromo camera. . .  . . . . . . . . . . . . . . . .  342 
Clay·cuttlnll table . . . . . . . . . . . . . . . . .  6 
2���te!.

a
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CoO'ee apparatus . . . . . . . . . . . . . . . . . . .  134 
Col umbia •. yacht. Hnes . . . . . . . . . . .  410 
Combination tool . . . . . . . . . . . . . . . . 52 
CouplIng. train pipe. . .  . . . . . . . .  327 Crank, biCYCle. two·part . . . . . . . . . .  406 
Cruiser Brooklyn. damage to. . . . .  27 
Crui sers, German .. . . . . . . .  U3, 250, 251 
Cruisers. Italian . . . . . . . . . . . . . . . 36t. 363 
Cruisers. Russian . . . . . . . . .  . . . .  153 
Cruisers of the world . . . . . . . . . . . .  49. 57 
���':;{�l��f:�.":��fti:j,giliiIi : : : : : :  � 
CUP defender, new . . . . . . . . . . . . .  171 
Cutter stocks. improved. . . .  . . . . . .  84 
CycJometere!. mounting . . . . . . . . . .  297 

J) 

Dance. snake. of Mokis . . . . . .  A03. (08 
OUfraction·scope . . . , . . . . . . . . . . . .  S60 
Doors. slidi ng. cap for . . . . . . . . . . . . 247 
Dos-�.dos, Columbia . . . . . . . . . . . . . .  304 
Dos·a-dos, electric . . . . . . . . . . . . . . . . 102 
Drill. rock. electric . . . . . . . . . . . . . . 262 
Driving gear. bicycle . . . . . . . . . . . . . .  20 
Duck. automatic. . . . . . . . . . . . . . . . . .  48 
Dusting brush . new . . . . . . . . . . . . . . .  248 

E 

!ilxploolon. Ila., curiou .. . . . . . . . . . .  185 Ore stamping ml1l . . . .  . . . . . . . . . . .  63 1  W Battleships. the world' . . . . . . . . . . .  ·56 Carnage, hor.eles •• health . . . . . . .  98 
Explo�lon of a 1O-lnch gun . . . . . . . 305 Ostrlcb farm. California. . . . . . . . S65 Bear�. stren2th .of . . . . . . . . . . . . . . . . .  51 Garrl.g-e . motor. con t est . . . . . . . . . .  199 
Expos1tion, Paris . . . . . . . . . . . . . . . . .  219 1 Wagon, deli very . . . . . . . . . . . . . . . . . . .  SOB Bed hnen , cleamD;lz ., . . . . . . . . . . . . .  , *264 Carriage, motor, Oecauvllle . . . . .  *306 

Wagon. delivery. Rik.er . . . . . . . . . . .  295 Bedstead . C0t;tghlm Bo . • • • • • • . • • • • •  329 Carriage, motor, exposition . . . . .  2,,6 
•• Wag-on, emergency . . . . . . . . . . . . . . . .  381 Bee censr, wIn ter . . . , . . . . . . . . . . . . .  380 Carr i a"e. steam. 1883 - .  - . . . . . . . . . .  ·,96 

F Washington Mon. plummet . . . . . . 122 Ree , boner. not American . . . . . . . .  229 Carriage timber supply . . . . . . . . . . . 179 
. Palms, royal. of Cuba • . . . . . . . . . . .  4:0 Watch. construction of . . . I29. 132. 133 Beer rabloH).s . . . . . . . . . . . . . . . . . . . . . .  :.'4 Carriages, motor, <":O l umbia . . . . . .  "'004 
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sing-Ie line or metalHc circuit and number of 

i telephones to be used on one line. rrSend 
for catalogue ·'S. A . "  

A M E R I CAN E L E CT R I C T E L E P H O N E  CO . •  
I 7 3  South Canal S t . ,  Ch icago, I I I .  

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

The  difference i n  cost i s  little. We guarantee 
our apparatus and guarantee our eustorners 
against loss by patent suits. OUi' guaran· 

tN' and instruments are both 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 nt n n  S t . ,  Ch icag o ,  
Largest Manufacturers o f  Telephones 
exclU8'£ve!y in the United States. 

H. & R. Arm: ��. ': Hamm�rln: 

Cartridges, Auto­
matic Shell Eject­
ing. Positive Stop on Cylinder. 

AN A B SOLUTELY SAFE ARM. 
HAR R I N GTON & R I C H A R D S O N  A R M S  C D .  

WORCESTER. llIASS • •  U. s .  A .  
iT Send jor Descriptive CataloGue " S." 

.' .. ... ' .' .. . ' .. ... 

" A  Torno Tnat Tolls of Tools," 
A II about every known rl'ool, large and 
��e��ht��r�:t ��r�e. Eti�e;e;:�g�] �

n
e� 

scribed and il lustrated by fine and ac­
P1URT,e cuts Send at once for MONT­
GOMERY & CO.'S thoroughly up 
to date TOOL CATALOGUE tor 
1 898. 510 pages with index. Pocket 
size �4�, rounded edges and stitched 
covers. Every foreman of workshop 
or factory should have R copy . Mailed 
for 25 cents by 

MONTGOMERY & CO. 10� Fnlton Street, New York. 

If you want the best C H U CKS . buy Westcott's 
""'·"'c V"� . • •  �?t�f2e

G?:�¥ ..:::0;; ..... 11, 1 .. --

I titutifit �mttitatt. 
�:l:g���: d:'i:�¥a�e Fr::�t::: . .  i.iiiomati·C: 

. Vi: 6'J6.8'J6 
Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.983 

'relephone register, coin control led. Hock & Hap· 
per. berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.809 

'l'h i l l  couplin!(. C. A. Behlen . . . . . . . . . . . . . . . . . . . . . . . .  626.8.)1 
'rhill coupling, antirattling, G. H. Fernald . . .  " . . . . (:26,8ti2 
'Pie frame. detachable, W. J. Smith . . . . . . . . . . .  , .  _ , _  626,ml!J 
'I'obacco pipe ho1der, D. M. Somers . . . . . . . . . . . . . . . . . 627,OG8 
'robac('o pouch, J. A. McHugh . . . . . . . .  , . . . . . . . . . . . . . 626.7' 14 
Tobacco treating machIne, J. K. Proctor (re-

issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 1 1 ,'; 48 
'roe clip. P. K Erick1!1011 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62ti.8til 
'roilet article stand, "V . Vanderman . . . . . . . . . . . . , , .. ti:;!ti,73!1 

It's EaSD to mail a Dollal 
and get by return post one of the handsomest 

BicyclL Bells ever seen . Your choice of 

Lion, Serpent, Turtle or Dragon. 
�:ggf��n:r!:,�s�M'�::: .H�Ii
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s
: : : : : : : : : : : : : : : :  . .  : ��[;:��� $1 .00 Each. Accurately modeled , finely hand-chased. $ 1 . 00 Each. 

�g��g,
c
�I';,�&\�a�;s��'b'l��)ggl:'s; "ii: c: ·Robi;ri .. : : imt:iiill Handsome jeweled eyes. Finish, antique bronze, and patent lock clamp. 

::::1�3��f1t�:�Z·:�:::G::::i;���.��·�:.�·���·��.�I:.�: 
.
. ��.: ��:��¥ 'I � �;.Dd

C�c1�·���8We�.�:G
e
n- The New Departu re Bel l  Co . ,  Br isto l Conn . 

rrrace carner, A. R. !Jaymon . . .  , . . . . . . . . . . . . . . . . . . .  ti2H.Hb2 

����
t
b�l�i�;�g��ldr. �: ��\'li)��lri·ireis�iie) · : : : : : : : :  

6
i�:n� DON'T LOSE T H E  PO IN T  P R O  P O SA LS.  1'reeing machine. A. G. Fitz . . . . . . . . . . . . . . . . . . . . . . . 62f.L828 

1'restle, A .  Kerr. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ti2u,tHl 
'rrimmer. See Mecbamcal trimmer. 
'l'runk. wall . J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.953 
1'ubular heater, etc .• V. C. J. Ortmalls . . . . . . . . . . . . . ti2ti,�4 
i:��:�e��t!�:�

n
pgp:��t�:.

t
��'D�lr�:��s��: : : : : : : : : : : :  ���:�M I 

'l'ypewriter, R. C. IAttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti2ti.!.H5 
'l'yoewriter, E. S. Shimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tj26.93f.i 
Typewriting machine, C. H". Sl1ephard . . . . . . 626,775, 626,776 
Valve, combined reJief and back pressure, A. 'V . 

Cash . . . . . . . .  " . . . " . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  627 .049 
Valve, steam actuated. W. Voit . . . . . . . . . . . . . . . . . . . . 62ti,947 
Vapor burner, C. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,986 
Vapor burner aud stove, G. W. Woodward et a1 . .  626,74.� 
Vehicle attachment and holding device, S. Wyatt t;2o;801 
Vehicle clamp, H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . .  026.877 
Vehicle. motor. H. Stomme! . .  . . . . . . . . . . . . . . . . . . . . . .  626.735 
Vehicle storm front. S. H. Blakely . . . . . . . . . . . . . . . . 626.964 
Vehicle wheel, M. Ross. . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  626,724 
Vehicles, transmission gear for motor, W. Cook .. 626,9117 
Ventilator. See Well ventilator. 
"Vagon body raiser. S. N. Maxwell . . . . . . . . . . . . . . . . . .  b'27.004 
�:�g�ca

c
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l
d:8t�r����·.·w·.·jordan: : : : : ·. : : : ·. : : :  ��:+A:1 

Watch regulator. C. K. Colby . . . . . . . . . . . . . . . . . . . . . . . 627.053 
Water feeder, automatic, C. A. Southwick . . . . . . . .  626,730 
Water tube boiler, E. !t. Stettinius . . . . . . . . . . . . . . . . . 62(),731 
Water w heel, N. K. Bowman . . . . . . . . . . . . . . . . . . . . . . . .  627 .044 
Well drilling apparatus , J. Reid . . . . . . . . . . .  " . . . . . . . . .  626.933 
Well venti lator, solar heating automatic, E. T. 

Perdue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 627.010 
"�el1s. device for increasing flow in oil, J .  B. 

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.949 
Wheel. See Fifth wheel. Paddle wheel. Vehicle 

wheel. Water wheel. 
Wheel rim. E. M. Birdsal l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.042 
\Vhiting-. manu1'acturinj2: ,  R. P. Johnson . . . . . . . . . . . 626,805 
'Vinding machine, J. Hubbard . . . . . . . . . . . . . . . . . . . . . . 626.W8 
Windmill . C. B. & W. J. Lane . . . . . . . . . . . . . . . . . . . .  b"26,814 
\V illdow fastener. storm, G. G. Downes . . . . . . . . . . .  626.9SB 
'Vindow seat, S. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,(Yl2 
Wire feeding device, �'. S. Huber . . . . . . . . . . . . . . . . . . . 626,\)99 
Wire splicing ring. J .  'V. Howland . . . . . . . . . . . . . . . . 626,702 
Wire stretcher. W. C. Smith . . .  " . . . . . . . . . . . . . . . . . .  626,938 
Wire tightener. N. J. Rasmussen . . . . . . . . . . . . . . . . . . . 626,931 
Woven fabric and producing' same. r.rymeson & 

Borland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  626.878 
Wrench. See Nut wrench . Pipe wrench . 
Writing pad. it. S. C. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  636.!i85 
Yarn. etc., spooled, 1'ymeson & Borland . . . . . . . . . .  626,879 
Yoke. neck. F. Novotny . . . . . . . . . . . . . . " <  . . . . . . . . . . . .. 626.923 

DESIGNS. 
Badge or button. J .  A. Kerker . . . . . . . . . . . . . . . . . . . . . . . . 30.970 

C o n n .  
F O R  SALE.-U S. Patent ;)/0. 624.929 on Typewriter. 
Address : O. H. Lee. (62 }�ourth A ve., Milwaukee, Wis. 

E YO U R  OWN I C E  FOR SALE f��
e
b
t
a���.us �·tif,i;°�.\'}I��

o
Je"r���\� M A K  • Addr. Dr. Schulze. AsheVIlle, �. C., 167 �'rench BroadAv, 

The H Zerone " Hand Ice Machine Wi! ! .. - .. - --.... ---.. --.---- -.-. -- ..... . ---. . --
make ice in less than fifteen minutes M O D E LS for lDventors. Estab: 1867. Catalogue. 
and without any extra ellOrt. A woman J. C. SEYL. 181 Madison St . •  ChIcago. 

T H E  
B E ST 

('an operate it. Capacity from one 
pound upwards according to size of 
machine. Once in use you would never 
be without one. Catalogue and price list 
upon application. Agents wanted. 
TH E POLAR E N E  C O M PANY, 

4'- Deaver St • •  New York. 

LUBRICANT 
Every test that has been made on all kinds of run­

ning machinery proves incontestably that tbe best solid 
lubricant ever introduced is 

D I XO N 'S 
P U R E  F LA K E  

C R A P H I T E  
None so enduring. so uniform, so lZenerally satisfac­

tory everywhere. 
Prepared in several degrees of pul verization to meet 

requirements of lifjZ;ht or heavy bearinllB. del icate in­
struments etc. Increases the value of any oil or grease 
to which it is added. pr- Descriptive booklets sent jree. 

J O SEPH D I X O N  C R U C I BLE C O . ,  Jersey CitY" N .  J .  

S E CTI O N A L  C A N O E S  �I;�?::\�!!�; 
IJinenoid Manufacturers, Westfield, Mass. 

M O D � L S , .... C A rA C O G u � 5 " R � ," 
� r;.. R C. � U N I O N  M O D E. L  W O R K S  

& C.E.A � <:0 1 9 3  CLARK CHICAG O .  

A N N  A R B O R  M FG ,  CO .  An�!?;�:'ila����d 
Speclalt;es to Manufacture. Correspondence Solicited. 

I CE MACHINES. Corliss Engines. Brewers' 
and Bottlers' Machinet·y. THE VIL'l'ER 
�lFG. CO .• S99 Clinton Street. Milwaukee. Wis . 

ACETYLENE D E A L E R S' H A N D  B O O K  
Information net. 4 2  PP. 1.0 ets. 
F.CORTEZWILSON & Co. ,ChlCagO 

i��� ) TYPE WHEELS . MODELS I.... EXPERIMENTAL WORK��MACHI"ERY 
.N_OVEl.TI£'� 8.:.�_c.. NEW �OF' STENCIL WORKS 100 NAa5AU S! N ,Y. 

TURB I NES W- Send tor Circular uM." 
J A S .  L E F F I; L  & C O .  \Springfield. OhIO, U. S. A .  

Who ilu les the World i n 1 00 Years P 
PA N TERRA will tell. Something entirely new. 
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Basket, wire, H. Hofmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,979 
�r���I';,
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Bicycle handle bar extem�ion. C. H. Metz . . . . . . . . . . 31,(X)7 L I  B E R TY B E L L S Bicycle saddle sprinl<, G. P. Hulden . . . . . .  " . . . . . . . . . 31.006 0 
Binding, skirt, }j-;. J. McCarty . . . . . . . . . . . . . . . . . . . . . . . . .  31.0'.34 Z 
Boiler lire box. J. Vanes . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  31.010 

:.. 
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Continuous Ringing. Adjustable Push-Buttons. 
Plain and Ornamental Designs. Made by 

Brake heap, W. D. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,000 � 
8r�c<U�����j :;;l

i
:;i�J;�· lV M��:��������:: : : : : :.30',984; �:� � The Liberty Bell Co F o r m e r l y  The B r i s t o l  Bel l  Co.  

Clock case, C. F'. Mosman . . . . . . .  . . . . . . . . . . . . . . . . . . .  . 3O.H&$ Confectionery piece. rr. P. Drown . . . . . . . . . . . . . . . . . . .  31 ,016 Die plate, J. Marsden . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,988, SO,98B Drop bar. Coldwel l & Gi ldard . . . . . . . . . . . . . . . . . . . . . . . .  31.002 (fan, D. A. Minard . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.022 Flag o� banner. W. F. Coston . . . . . . . . . . . . . . . . . . . . . . . .  30,976 Flush ·tank caSing, O. K. Ascher . . . . . . . . . . . . . . . . . . . . .  31 .(K)g Game board. H. 1.. Haskel l .  . . . • . . . . . . . . . . . . . . . . . . . . . 31.018 Game board. J. C. Neyhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3LOm Hog holder. D.  N. Markil l ie . . . . . . . .  . . . . . . . . . . . . . . .  30.999 Hook. snap. W. P. Murphy . . . . . . . . . .  . . . . . . . . . . . . . . 31,003 Kaleidoscope. H. G. Welty . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.020 Knit slipper blan k. E. R. Olmstead . . . . . . . . . . . . . . . . . .  31.023 Lamp lid, miner's, H. F. Pearce . . . . . . . . . . . . . . . . . . . . . 3O,9H2 Lamps, generator shell for hydrocarbon, W. Ilawks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.!��a Match box, C. Doescher . . . . . . . . . . . . . . . . . . . .  . . . . . . .  ;)0,981 

�:��� ��f;er�·ePc.�g�est;ry : : : : : : : : : : : : : . : . : : : : : : : :  �:�� Piano pedal member, 1'. 1\ Fischer . . . . . . . . . . . . . . . . . SO,HOO Pin and ring blank. H. C. Shaw . . . . . . . . . . . . . . . . . . . . . . .  30.994 Pitcher or tankard, A. Loetschert . . . . . . . . . . . . . . . . . . .  3O,H7S Rasp. G. E. Peg!( " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :JO.996 !tiverters. frame for hydraulic, W. H. Derbysh ire ao.H9i Scale, F. rl'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aO,U8i .Sca le frame, J. W. Cu lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . aO,US6 Shade and curtain pole fixture, window. H. E. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O,�)95 Stock. A. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.021 �fg��: gea'i:;.�
o
�.

l
fI�t;l;ef·';id : : : : : :  : : : : : : : :  ::ii ;6i:i"to �i:8ig Stove water grate, cooking, J. P. Spencer . . . . . . . . . .  31,011 'l·oP. A. Seiler . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  31.017 

W�.\'�c'j;';:;
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TRADE MARKS. 
Blood purifier and tonic, liquid for use as a. W. O. 

& R. G. Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.059 
Chocolate covered molasses chips, ·W. S. Trow-

bridge . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . 33.062 
Cigars, cigarettes. and cheroots , I. A. Mitchell . . . . . SH,Of)!) 
Coffee, E. Levering & Com pally . . . . .  . . .  . . .  . . . . . .  . .. 33,070 
Coffee, roasted . Duryee & Barwise . . . . . . . . . . .  . . . . . . . 33.069 
Coffee substitute, S. S. Pierce Company . . . . . . . . . . . . 33,068 
Dental moulding compounds, Graft & Rodemann. 33,Ofi2 
Foods and rel ishes. certain named, Schmidt-Thies 

Pure ��ood Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.074 
Ice cream. Willett & Hauey . . . . . . . . . . . . . . . . . . . . . . . . . .  3;-).073 
Laces. boot and shoe. Wil liam Paton, Limited . . . . . 33,051 
Lithia wate:r and ginger ale, W. J. Atkinson . . . . . . .  33,066 
Meats, l iql11d extract of smOK.e for preserving, E .  

Krauser & Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3,075 
Medicament, certaIn named, Albemarle Chemical 

Company . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.060 
Milk with phosphates and hypo phosphates added, 

condensed. D. B. Hand . . . . . . . . . . . . . . .  . . . . . . . . . . . .  3:1,071 
Remedies, certain named. rrrench's Remedies . . . . . 33,058 
Remedies, external , Medomak Chemical Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:1.061 
Scouring compound, Bond's Soap Company . . . . . . . .  33,063 
'J.1hermometers, Schaffer & Budenberg . . . . . . . . . . . . . .  33.056 
rl'oilet articles and preparations. certain named. 

John Gosnell & Company . . . . . . . . . . . . . . . . . . . . . . . . . . 33.064 
Wines and alcoholic liquors, S. S. Pierce Company 33,067 

LABELS . 
•• Compound Plaster of Fig Leaves," for a plaster, 

C. Napoh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 6,961 
.. Dr. Frantz" Cream Quick Yeast." for baking pow. 

der, T. }:!"rantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,965 
. . Game of When the Cat's Away the MIce Will 

Play," for a game. McLoughlin Brothers . . . . . . . .  6,964 
•• The Game of Captive Princess," for a game, Mc-

Loughl i.n Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,962 
• .  'l'he Hame of Topsy 'l'urvy." for a game, Mc-

Loughlin Brothers . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . 6,963 .. Oi l  of I .. ife," for a liniment. S. A. Bolger . . . . . . . . . . . 6,966 

A pri n tf'!d copy Of the specitlcation and drawing of 
any patent in the foregoing list, or any patent in print 
issued SInce 1863. will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. Special rates will he !Oven where 
a large number of copies are desired at one time. 
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going list, provided they are simple. at a cost of IW each. 
If complicated the co.t will he a little more. For full 
instruction. addr"". Mnnn '" Co., 36J. Broadway. New York. Other tonIIIU patenta IIUIJ aIIo � obtained. 

_ BICYCLE C H A I N S  
<> . Kept Clean and Oiled. Our ch!l.in brush does the • busineSs. \\Torks automatically. Attaches to rear 

stav;' has top and bottom brushes. Can't get out of 
ord"er, keeps chain free from dust, mud, and always 

. ' . .  . oded. post
. 
paid 50 cents. ill stamps. En:ry Jmr-.� t chaser be;.:omes agent. 

HUTCHES & CO., 620 Isabella Hldg., CHICAGO, ILL.  

$5 to S30 H�����T BICYCLES 

it 
Grand clearln • •  ale 8000 Bleyelc8. 

Over &0 different well k n o w n  makelh 
new a.nd · sec!:lud hand must'be closed out ; . " great opportunity for, �ents; Dew plan �Y 

:---...: . ,  . which you can earn a blCycle. The Trust Hi 
bound to raise price!!. Write at once for lists, 

. going fast, the old and reliable Bicycle House 

_ _  Brown-Lewt. Co. , Dept. F. F. Chleago, Ills. 
291 Wahash AYe. 

NOVELT IES  & PATENTED ART ICLES  
Manufactured b y  Contract . Punching Dies, Special Ma­
chinery. E. Konigslow & Bro., 1818eneca St.,Cleveland,O. ' A NEW APPARATUS FOR THE , 

Sent on trial ............. -.:11 .J'tt.. � R}lsoluuJy free 
,'. of expense or � ...&.:A � � - rIsk. Address ) 

;, "" G .  T iemann & C o . ,  105-109 Park Row, New York l , 

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

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica­
tions strictlY confidential . Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice. without charge, in the Stj�ntifit Jlm�ritan. 
A handsomely illustrated weekly. I�argest cir­
culation of any scientific journa1. 'rerms, $3 a 
year ; four months, $1. Sold by al1 newsdealers. 

MUNN & CO,36 1 Broadway. New York 
Branch Office. b"25 F St .. Washington, D. C. 

., B R ISTOL.  C O N N "  U. S. A. 

C 0 Carbonic A cid factories and plants of aU sys­
tems are constructed and e nipped by Ernst 2 Scillnatolla. Chart'd Eng'r,£IBer1in, W. S., Ger. 

�� T ELESC O P E:J:N D C O R • C A T A L O G U E  
W. & D .  M O  G E Y. 

. B AY O N N E  C I T Y. N . J  

I D E S I C N I N C  A N D D E V E L O P I N C .  
Machinery for all purposes deshrned and dev�loped. in­
ventions perfected, el'ectio� of manufacturmg pla�ts 
supervised, cost of productIOn reduced or output In-
���

a
���sr:��t��

s
�
e
��:i���Or�

ed
oP fT�rii!��

t p��fc���ff. 
BENJ.  W .  TUCKER,  M . E . ,  1 7  Cortlandt St . ,  New York.  

G R I N D I N G  M I LLS FOR � L L  P U R POSES . 

versal Eccentric Mill. Address J�
o
�:�ub:jl.�

e
!llirt'i�; 

SON. 2" Rodney Street, Brooklyn. N. Y. 

STEEL STAMPS r�l�lMsfl�,liW'\�1 ;rt�%�tRC F I G U RE. & A LPHABE.T S E. T S  AT L O W E. Sf PRI C E. 5  
'L�'.i,.:"lm�\tD SCHWAAB STAMP .5EAL Co 

SEND  FOR C IRCULAR M I LWA U K E. E.. 'W'1 5 1  

VOLNEY W .  M ASON & C O . ,  

Fr ict ion  Pu l l eys,  C l utches & Elevators 
P R O V I D E N C E  R .  I .  

Expe r imental & Mode l  Work 
Cir. &; advice free. Wm. Hardam & Son,45-51 Rose St.,N. Y .  

GAS ��'J GASOLINE ENGINES 
WAT E R  M O T O R.5 

B ACKU� WAT l R  MOTOR C O .  N EWAR K  N J. U . S A 

B U I L D E R S  A N D  �1tY D ES I G N E RS ...... A. ClllN SA 1 A. .. »�� ... . e \Nor�S' 
SPEC �� C wdre� Mac" m  �itcbburll. c . l\ ·  0 b }lUln St., Mass. 

YOU CAN MAKE. $ I OO.A W E E. K  ! OWN YOUR OWN SHOW. C O MPLE.TE OUTrlT-$ IOO. 
G�,{fT ���(g:p{���?�O �T��C�/B';fc{ S l L L U S T R.  C. A'T A. L... O C. U E. S  F" R E- E:.  

. L UBIN, LARG£ 5 T  MFR. PHILAO£LPHIA P. A .  

B EST B I CYCLE B RA K E� 
fi1! 'l�i�:i ���

t
i'le"�tWl:i���'iitI�d�:����'i.'::a 'jj�':::��� 

TH E TREBERT BRAKE 
Is com,posed of a. friction disk secured to the hub of r�ar �beel, a clutch o n  the d�sk and a 
c�utch on the rear sprocket wheel. Both clutches have InclIned surfaces upon . WhICh bal�s 
roll. When t.he bike chain is pul led forward. the bans also move forward and rI!1e up then 
incline. Back pressure to pedals produces reverse motion. Free booklet of partIculars. 

�a
�h'e°

nly Trebert Automatic Coaster  and Brake Co . IS
Y

t�¥� SE • 

A B O O N  T O  B I CY C L I ST S-----
You will remove all the attendant dangers of Coasting, and all risk 
of accidents, if yon nse the ECl IPS E BICYCLE ��:s���o:n:u�;:�� 
An Automatic Clut.ch is attached to the rear sprocket. By holdin!( the 
�:'!.,::s,:NN lho

euf���:
w
:J�i."����f :::�'s!�� �rJ'gp�f;��e�� ��'t�J'���: 

pletely control the wheel with your Ceet on the pedals. 
Wnu /cw�lI w ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. Y. 
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FROM CLEVELAND TO N E W  YORK.  

A Wi nton 
M otor Ph aeton 

Made the run 
from Cleveland 
to New York City 
May 22d to 26th. 
Distance travel­
ed, 707'i miles. 
t::,

a
l7 h����a 

34 min. Average 
speed per hour 15 
miles. A convin­
cing demonstra­
tion and a record 

= __ :""=21 U';
t
d r�!b a

s
:��� 

System. 9- lVrite us jor particulars. 
T HE WINTON MOTOR CARRIAGE CO., 

4':l-47'S Belden St..  Cleveland, O. " P T R A D E  MARK D " 
E C A M O I  

A L U M I N U M  PA I N T.  
Latest application of Aluminum. Looks like Frosted 

Ril ver. Washable. Untarnishable. Wat er, Oil and 
Wf'ather

K
roof. Durable. Easily Applied. Bicycles, 

�:ri;l�)��'MO�������pi:�f�s,���al���:,' ��i�\��
r
JrPck: 

eLS, Cars, Stations, General Decoration, etc. Sample 
bottle, by mail. for 25 cents. 
T H E  A M E R I CAN PEGA M O I D  C O . ,  346  B'way, New York.  

" N OT HOW C H E A P  
B U T  H O W  C O O D . " 
Use Taper '"' I " (", v e PIIU" YA the 
Best in the \\�orld. �olld- " l·b 
I ro n · Uent .. r l I u rd wood D , .  
n Si l n U  l ' u l l " Y III prevent the Stip­
ping of the Belt. F riel,l on.(')u l . - h  
l�u l l e ,  fl .  for eonnectin� and dis­
eonn�etil1g Gas and Ste-ain Engines, 
�;�l�S ��dSh;t!��}J�e�,�-n�fnO;iI Gki�

e
� 

without slackillg spee-d of motive &tid-Web /1'on-Center Hard- power. State your requirements and tDQ()(j D!ln4rno Pullev.. write for cataloglIe " S." 
THE TAPER·SLEEVE PULLEY WORKS,  Er ie ,  Pa., U .S.A. 

There !!. no Kodak btt! lite Eastmmf K£JlI:zk, 

Kodak 
Simplicity and Kodak 

Quality created the 

standard by which all 

cameras are measured. 

That's why the clerk says : " It's as 
good as a Kodak, " when trying to sell 
an inferior camera. 

Kodaks $5.00 to $35.00. 

Eastman Kodak Co.,  
Kodak Catalog-uesfru of 

dealers or by ma'it. Rochester, N. Y. 

I· GJRDNERfQRIIA1'�URFArES 
, . I'[[URATE8tf!APlo!D�t��iioPl . , .  RINDE C'KBESly&[o'u!1[A6D'llW�A 

B risto l ' s  Patent Steel Be l t  Laci ng .  
'.rhe simplest, cheapest 

!11!�!;II�a;n;d� most perfect Relt Fastening for all kinds 
�fes

b
s���

n
f,:eP. 

Sam· 

The  Br isto l  Co ,  
Waterbury Conn. 

}lfttr tbt fiunt 
Or at any time, clean and polish your guns 

��W
l
�Jlr:�r�ta��

e
�!���·an:�U�ie ih�Ef 

perfectly polishes, lubricates and pre-
�':f{:rs�:�ate�O!tc�

iC��la
s
bra�r' sirJ:�: 

ing Goods Dealers. 
Sample bottle sent for 20. stamp.  

Over 700 Gun Clubs throughout the 
country are now using it. 

C .  W. C O L E  &. C O .  
1 39 Broadway. New York City. 

J , itutlfi, �tUtri,au • 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. .. . .. .. . .. . . . . . . . . . .. . . . .  e l  LATHES Foot Power H igh G rade 

Bt- clers Bu The Best ' 
W. P. Davis Mach.'Co.,Rochester, N.Y. 

�� cy y - ! S.I ...... I ................ I . .. .. .. ..  e � Ever hear of the " Light That Failed " 1 Most wheelmen have T - b B- 1 experienced this with their lamps before they began to use the I rt une tcyc es H E V E R L I T "  B I CYC L E  LA M P  I • No disappointment. no light falling them. The " Everlit " Is reli. � 1899 able in every way. It is all brass except hanger, Is � Inches high, lOr . 
weighs 13 ounces. It is easy to clean, easy to regulate. The fiame 
can be regulated from either side of l amp, Embossed fount The Best Wheels in the World. 
packed with cotton. Burns kerosene 011. This lamp always gives 
a clear, steady, penetrating light. Fine nickel finish. ar Illustrated Catalovue .. S. A." jrel! jor asking. 

Edward M i l ler  & Co . �'::;,t�:��:'n��
d Meriden , Con n .  

STORES : 28 & 30 West Broadway. NEW YORK. 63 Pearl St., BOSTO,",. 

nanufacturer.s of .. Royal " Bells and .. najestic " Oas Lamps • 

• -• • • • •  I I I I I I I I I • I • I •• I • I • I I I • I • • •  I • I I I I I I •• I • • • •  I I • I I • • • •  I . ' 

HALF A CENTURY OF CYCLES.-AN 
i
�����;

i
�Ftn�

i
.
sto

fh�
f
J�� 

c
lr��k

f
:�ri��� 

o
�r��crf. 

tOi�: R bone-shaker H and its successors. The tricycle. The 
modern wheel. Cycle buildinQ: a �cience. POin[s of im .. 
provement. The pneumatic tire. A band and foot 
cyc]e. Witb 9 illustrations. Contained in SCIENTI FIC 
AMERICAN SUPPLEMENT, l'i'o. l U l :l .  Price 10 cents. 
To be nad at this Office and from all newsdealers. 

Emery Grinds--Carborundum Cuts 
That is why Carbornndnm does so 
much Faster and Cleaner work. 

T H E  CARBO R U N D U M  C O . ,  N IAGARA FALLS, N, Y .  

This b � ats Wind, Steam, o r  Hor-�e Power-. 
We offer- the W EHS'l' K K  2}-2: actual hllrsepower 

E N G I N E  
discount for cash. BuB t 

!"',"�" ?ng��D!.
e
.LP ' .� . .. 

Built of best material. 
we can make the price. 

__ .,.,-__ ;;, . ;'C"C, KOO lbs. Made for Gas 
Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 
10'4 West l ilth St., Chicago. 

�:���:��t�����s:3��1�1 �trG��h;!r:d Yc�� a�,. 
So. Peter and Lafayette Su., New Orleans} L&. · '  

I 
IT Write for large New Catalo(I'Ue iUustratVng our 

full line oj twenty·three models. 

I A The B lack Mfg. Co. , Erie,  Pa. I " )  • • I • • II I II I I II II I • I I I • I I • I • I II I • • II!< 

.r;..�.��.r;:...�.� •••• �.��.��.��. 

� TH E CRI FFI N MILL , 
� IS NOW USED OF THE � 
ti 

BY OVER LARGEST A 
· � 
• • : PORTLAND CEMENT : � MANUFACTUR$RS IN TH$ WORItD, and there were more � t , Griffin Mills sold to Cement Manufacturers during the past J\ 
• 

year than of all the other Grinding Mills combined. ttl 

� Fo, "" high", "''''0''' . •  nd ilIu.""'" � t The Bradley Pulverizer C::gu, gi:ing ,u: d""i;:�;��, mass. � 
.c.>-'�.��.��.� ..•• �.��.��.��. 

T I M E  I S  M O N E Y __ ... 
We are the oldest makers of Autonlatic. Time 

Prl nthl2' t )oc·k A pparnlu8 1ll the world. 'Ve 
make s�veral kinds of .;mplDye(�'8 ')'hue Ueet,,­
ter8 for automatically recording the �xact millute 
empluyee .. u rrlve nnd depurt. 

\Ve al!lO make the A U l o malif' Time Stamp III 
several forms which p .... n ' .. the fi r m  lIum,·, the ('x­
net time (A. H. or P. M.)  and wo rdi8 indicative 
of the character of a transachon such as " Il:eceived," 
" A n8wered,)} etc., upon letters, tele�rams, orders, 
''''- ; " v, Tln .. . nd M ..... y and 'vOId di'putes 

by FOR SPORTSMEN Ilsing our apparatus. ItiF Send fur Circulars. The Automatic T i m e  Stam p & Register C o . ,  
1 60 "A" Congress S t . ,  Boston, Mass., U. S. A. 

hunting, fishing, camping or yacht.ing. May be laid on 

A I G ground or deck illsuring a comfortable bed, free frl.m cety e n e as dampness. When deflated. rolls small and can be pack­
ed in grip. Weight 10 to 15 Ibs., according to size. 

• These mattresse.3 afford great comfort to invalids and 
Perfect Generation at last. ���r��d

s
e�oI?t��e

�thr���t�,it ��: �brRi. s·G�?:l���f
e
r�� 

G!n��0�2;!i���f��.

1 MECHANICAL FABRIC CO., 

'Iii iii II' gle valve. cog, pulley or cog· P R O  V I D E  N C E s R � I � 
wheel. The carbide always 
present.s a clean surface to 
the water, hence. cool gene­
ration. It extracts the last 
atom of gas and waste8 none. 

Only Gold Medal at Omaha 
over al! rivals. 

PAN·AMERICAN ACETYLENE C O . ,  Buffalo, N.Y. ,  U. S . A. 1 

DO THIS ! 
Put a �ee8c,z Cyclometer 

on your wheel. It is as useful as 
your watch. One measures distance, the other 
time-both are essential factors of every business 
or pleasure trip. To every cyclist the Veeder 
Cyclometer is a necessity. 

Its merIt has eliminated competition. 90% of modern 
cyclometers are Veeder Cyclometers. Bookleu. Free. 

VEEDER MFG, CO. , Hartford, Conn. 
Made tor 24. 26, Z S  and 30 Wheels. 

n Trip " Cyclo­
meter. Price, SZ.OO. The small 
indicator can be set 
back to zero, like a 
stem setUng wateh, af. 
ter each trip, without 
all'ectlng grand total 
on tbe large register. 
Same positive action 
as tbe other famous 
model. 

THICKNESS GAUGE.  : 
22 leaves varying in thickness by • 
thousandths, from .004 to .025. • 
Thickness marked on each leaf. • • Leaves may be used • • singly or in combi- • • :���� 'I!���¥r.�- • • rr Cataloaue of J!1ine Tools frel!. • • THE L. S. STARRETT CO. • • Box 18, Athol, Mass., U. S. A. • • ••••••••••••••••••••••••••• 

01 T H E  " H OCCSON " � P O C K ET TI M E STA M P  iii Prints Year, Month, Day� Hour and Min .. 
ute. Correctly timIng every act. opera .. 
tion or transaction. Watchman and Em-
���:�,

r
:�

s
!g�of��:r;:!c�:�;y� ��:i� 

busineSf3:. Ail' cusbion base. Operated 
without pounding. Complete with die 

=-- �, and ink ready for use. iT Guaranteed 
jor pe,rfect work and correct tvnte, or money 
rejunded, 2il Thames St .. N. Y. 

S calus AlJ varieties at 10west prlces. Best Railroad 
II:g\c&

n
�s:;�

o
�rtr�le��

o
i�cJ�a�A

es 
�af�:: 

Sewing Macbines; Bicycles, Tools. erc. Save 
Money. Lists F'ree. CHICAGO tKA LE Co., Chicago III . 

On ReceiPt of Ten Cents in Stamps (practically 25:l: of retail price) we will send yon one of onr 
1 -2 I N C H A U C E R  B I T S 

J ESSO P'S S T E E LTHB\�\RY 
F O R  TOO L S. S AW S  E TC. 

W':!! J E S SOP '" SONS 1.:2 91 JOHN ST. NEW YORK 

PRINTING INKS 
The SCIENTIFIC AMERICAN I s  printed with CRAS 

ENEU JOHNSON & OO.'S INK, Tenth and Lomb&rll Ste.. Philadelphia, and 47 Rose St., opp. Duane, New Yorll 
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