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THE AMERICAN ASSOCIATION AT MADISON, WIS. 

BY H. C. HOVEY. 
The recent meeting of the American Association for 

the Advancement of Science, in the charming capital 
of Wisconsin, serves to bring to the memory of the 
older members the familiar name of the late Dr. In
crease A. Lapham, who doubtless did more than any 
other one man in this State to stimulate the scientific 
zeal of his fellow citizens. His original investigations 
in archeology won the honor of knighthood for him 
from the King of Denmark.. And his promptness to 
recognize and encourage younger men of scientific as
pirations, and give them a start in life, won what is 
better than any titular distinction-a place in the 
hearts of men. Dr. Lapham was eminent in botany, 
geology, and meteorology, and he was also the founder 
and first president of the Wisconsin Historical Library, 
one of the most valuable institutions of its kind in 
America. Indeed, he was identified so thoroughly with 
every scientific interest of the State as to make it pe
culiarly fitting that a tribute should be paid to his 
memory preliminary to mentioning the words and 
deeds of other men who, for several days have crowded 
the corridors of the State University and interchanged 
their facts and theories. 

THE ORIGIN OF MOUNTAIN RANGES. 

One of the most interesting and attractive persons in 
attendance this year, was the retiring president of the 
A.A.A.S., the veteran geologist, Professor Joseph Le 
Conte, of California. The subject of his annual ad
dress was •• The Present Status of Science as to the 
Origin of Mountain Ranges." Mountains are focal 
points of geologic interest and theaters of intense ig
neous, aqueous, and eruptive agencies. Their strata 
vary in thickness from 10,000 to 50,000 feet a.t the crest 
(allowing for erosion), but slope away with diminishing 
thickness till they vanish in the valleys and plains. 
Their component materials are fragments of rock, 
coarse gravels, and sands, and their huge mass rises in 
folded structure above t}1e general surface of the globe. 
Sometimes, as in the Uinta Mountains, there is but a 
single el}ormous fold; and again there is fold upon 
fold; and yet again there is occasionally great com
plexity, the strata being thrust under and over in a 
vast fanlike form. There are also sinelines and anti
clines, which are often greatly appressed, as in the 
Appalachian range, where nineteen have been counted 
in a distance of sixty-five miles. Mountain strata are not 
equally affected by cleavage, some seeming to be very 
solid, while in the case of others the whole mountain 
appears to be cleavable from top to bottom. The 
earth wave sometimes breaks with surprising abrupt
ness, and. again it slopes a way very gently. 

Many theories have been offered in explanation of 
these phenomena. Bare facts are not science. Facts 
must be grouped and systematized. But as this work 
goes on, it is liable to grow daring and speculative, 
until it is necessary to demand a careful discrimination 
between what may be styled formal and causal theories. 
It is agreed that mountains were originated by a pro
cess of horizontal mashing and vertical uplifting of 
the earth's crust. But what caused this mashing and 
uplifting? A true formal theory must advance gradu
ally. Mountains are born of sea-margin deposits. We 
find by observation that existing oif"shore deposits are 
coarse at the top, shading down to fine, by the same 
law as that marked in the structure of mountains. 
But the enormous mountainous deposits would have 
been possible only where there was a corresponding 
subsidence of sea bottom. The earth sinks by loading 
and rises by unloading. Of this the Colorado plateau 
furnishes an illustration. It was originally 20,000 feet 
high, but 12,000 feet have been removed by erosion, 
which has caused the remaining 8,000 feet to rise above 
the general level. It may be regarded as now proved that 
the cosmic behavior of the earth is that of a rigid solid. 
A solid globe of glass, six feet in diameter, will change 
shape by the pressure of its own weight. The earth 
does the same. But as the earth is not homogenE'ous, 
its radial contraction will be unequal,. and hence there 
will be ridges. The contraction theory assumes that 
the earth was once an incandescent ball, now cooling; 
and this cooling compels yielding along its lin9S of 
weakness. This is known abroad as the "Am�rican 
theory," and the author of this address was its 
originator. In conclusion, Prof. La Conte said he was 
ready, if need be, to sacrifice "the child of his brain," 
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but did not really think. it necessary. He considered 
and refuted objections; and he finally returued to the 
contraction theory, not as demonstrated beyond a 
doubt, but as furnishing the best working hypothesis 
yet offered. 

MAMMAIJAN PALEONTOLOGY. 

An elaborate an important address was given by 
Prof. H. F. Osborne, of New York, on recent progress 
in the study of ancient forms of mammalian life. A 
new era was opened twenty years ago by Kowalevski's 
memoirs on the hoofed mammals. At about the same 
time Leidy, Marsh, and Cope began to explore the 
ancient lake basins and found them rich in life. The 
first ten years of these twenty revolutionized our ideas 
of mammalian descent, and also brought data for the 
work of the next decade. Then came Marsh's law of 
brain evolution in relation to survival; Cope's proof of 
ungUlate derivation from a simple ancestral foot rest
ing on the sole, and with the conical ancestral molar 
tooth; and also Cope's demonstration of the tri-tuber
cular molar as the central type in all mammalia. 
We have learned that the fossil quadrupeds are now to 
be treated biologically, and not merely as petrified 
skeletons. The imagination must clothe them with 
flesh and behold them as living, moving, and feeding. 
New discoveries produce new conditions. There is 
nothing more obstructive than reverence for old ideas 
and systems after they h!tve outlived their usefulness. 

Paleontology is no longer a science apart, as it was 
formally regarded. It must keep abreast with geology, 
historical geography, paleobotany, osteology, and em
brY910gy. All structures should be studied with ref
erence to their homologies. Every animal should be 
regarded as a whole and in its relations. How many 
toes an animal,has is-of less importance than how those 
toes are being displaced and reproduced. Our five 
fingers are a reptilian legacy ; and the teeth of all ani
mals cluster around a simple reptilian type. 

General faunal succession of Mesozoic and Cenozoic 
time is marked by the sndden appearance and dis
appearance of certain series and the rise and fall of 
great groups. One of the most decided reforms in 
classification is in the use of the family diVision. It 
used to be the idea that families must be grouped 
as if in circles. But now they are regarded as in 
vertical lines, giving off branches. A horse, dog or 
lion is such from the moment he clearly appears to be 
such. In other words, we deal not with great separ
ate lines of descent, but with stages of evolution in 
the same or parallel lines. The evolution of a family 
is simply an uninterrupted march in one direction. 
A certain treud leads to a final issue ; but ex
tinction or survival of the fittest exerts no influence 
en route. These changes en route lead us to belicve 
either in predestination or in kineto-genesis. The 
trend of evolution is not the happy result of many 
trials: but it is heralded in structures of the same 
general form the world over, and in age after age by 
changes advancing irresistibly from inutility to 
utility. It is an absolutely definite and lawful pro
gression. Fortuity is precluded. 

Several papers will now be reported that had a 
bearing on the age of the globe and the length of 
time it bas been inhabited; and the excited and ani
mated discnssion of these topics may be regarded 
as the most marked feature of this meeting of the 
A. A. A. S. The discussion was indeed originated at 
least a year ago, that is in its present form, and there 
is evidently a wide diverg,mce of opinions, as well as 
considerable dispute as to facts. 

GEOLOGICAL TIME. 

In treating of geological time, as indicated by the 
sedimentary rocks of North America, Professor C. D. 
Walcott, of Washington, D. C., conceded, at the out
set, that it is uncertain and is in conflict with the 
teachings of some other sciences. The physicist, for 
instancE', requires us to bring terrestrial time within 
the extreme limit of. twenty or thirty million years. 
The geologist replies that he cannot bring his facts 
within such narrow limits. Sir Charles Lyell, basing 
his estimate on modifications of certain species of ma
rine life, assigned 240,000,000 years as th� required 
length of geologic time. Darwin claimed 200,000,000 
years; Crowell, about 72,000,000 ; Geikie, from 73,000,000 
upward: Alexander Winchell, but 3,000,000; McGee, 
Upham, and other recent authorities claim from 
100,000, 000 up to 680,000, 000 years. Notwithstanding 
this wide divergence, all agree in thinking tbe dura
tion of the globe so great as to make man's occupancy 
of it seem but a span. 

The attempt in Professor Walcott's paper was to 
throw light on the problem from ascertained facts as 
to the evolution of our continent, which was outlined 
in the Archean period and has not materially changed 
since. Its areas were more clearly outlined in Algon
kian time, since which the changes have all been above 
the level of the deep seas. Sedimentation as the result 
of denudation has continued with little interruption. 
During the Upper Cambrian time the broad Mississippi 
area was worn down and the mass removed was car
ried into the ancient Cordilleran Sea. The processs 
then was rapid, as compared �th similar work in 
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other periods. Chemical denu lation is by t.he taking 
up of material in solution. Murray, in describing the 
results of the Challenger expedition, says that 113 tons 
per square mile per year may thus be accounted for. 
Besides the lime, etc., precipitated from solution, there 
have been mechanical processes going on, as also the 
agency of organisms. Most of this has been in com
paratively shallow water. There is no evidence of 
the continental marine deposits having been made in 
deep seas. 

Without following the steps in detail, it may be said 
that the conclusion reached by Professor Walcott dis
tributed geologic time as follows: 

Cenozoic (including Pleistocene), about • •• •• • • • • • • •  2,000,000 years. 
Mesozoic ... ..................................... ,. 7,l1tO,000 .. 
Paleozoic •. • •••• • • •• ••• • • • • • • • • • ••• • • •••• • • • ••.•••• 17,/JOO,000 .. 
Algonkian ............ ............. ....... .. ...... . 17,500,000 .. 

Total fime of sedimentary rocks . • • • • •• • • • • •• • ••• 45,/JOO,OOO .. 
In commenting on this table it should be said that 

the data for Archean time are doubtful. Also there are 
no sufficient data from the duration of animal life to 
fix geologic time back of about 10,000 years. The fa'}t 
may'be mentioned that while we have 55,000,000 square 
miles of land, there are 137,200,000 square miles of 
water. 

The conditions on which denudation and deposition 
went on were given with minuteness and a formidable 
array of figures. As a specimen of Walcott's reason
ing, it may be said that the rocks in the great interior 
basin of Nevada, Utah, etc., are 21,000 feet thick, and 
cover an area of 400.000 square miles. The limestones 
are 6, 000 feet thick, and the sandstones and shale8 
15,000 feet. At the estimated rate of deposit in the 
ocean of the present day it required 1,200,000 years for 
the limeston6!l of that area and 16,000.000 for the sand
stones and shales, or 17,500,000 in all. With this as a 
unit, the tabular results were reached already given. 
In other words, as compared with the conclusions of 
other geologists, Walcott would measure geologic time, 
not by hundreds of millions of years, but simply by 
tens of millions. 

THE EARLIEST MEN. 

Profound interest was awakened by Dr. Daniel G. 
Brinton's address on "The Earliest Men." How did 
they come into existence? By special creation. Every
thing is special. The whole species is made up of 
special individuals; and their evolution is multiform. 
Scientific men are agreed that the humad race did in 
some way arise from some inferior animal form-not 
necessarily monkeys. The transition may not have 
been gradual, but a.brupt-evolution per saltuID. We 
do not find the •• missing link;" it is still missing; it 
ma.y be forever missing. There are different opinions 
as to how many early men there were. There may 
have been several distinct centers, bat science as well 
as orthodoxy points toward the conclusion that all 
men originated from one primal pair living in one defi
nite place. When did these early men appear l' A 
perplexing question. We used to be told that it was 
6,000 years ago; but we now know that there were at 
that time thousands of men Jiving in Europe, Asia, 
Africa, and America. It may be that we have mis
understood the Biblical record, or that it may have 
concerned a single branch of the race. It is certain, 
however, that man appeared late in the geological his
tory of the globe. Human remains have been found 
in half a dozen places in the world under circumstances 
that seem to show that man lived in the Tertiary age ; 
but the proof really seems meager. Did man appear 
durillg the great Ice Age l' The testimony from 
ancient caverns whose mouths had been sealed by 
drift, and whose contents lay hidden under stalagmitic 
fioors, as well as that gathered from stratified gravels 
and other sources, proves that man probably did in
habit the globe during or even before the Ice Age. 
The date of that age is not exactly fixed, but was 
probably abont 50,000 years ago, altnough some men 
of S!lience have assigned a less and others a. greater 
period than this. 

Where did the earliest men make their home l' Man
ifestly there were certain conditions requisite. Man 
requires food and generally some kind of clothing. 
We may reason by exclusion. The first men did not 
inhabit an island, for they could never have got off. 
They did not live where it was very cold, because they 
would have perished. The greater portion of the 
northern hemisphere was under water at the time of 
their advent. hence that is ruled out. They could not 
have lived in Australia nor in Southern Africa on ac
count of climatic conditions and for other reasons. In 
short, we find them limited by conditions to the area 
between the, Himalayan Mountains and Spain. 
Practically the oldest lemains yet found have been 
discovered in the most densely inhabited regions of 
Europe. The sacred record treats of a partiCUlar line 
of human beings. The fable of the lost Atlantis and 
the theory of Haeckel as to the submerged Lemurien 
are not tenable. Eurasia.was certainly man's original 
birthplace. 

What did the early men look like? Were they al
together rude? Did they creep on all fours or walk 
erect l' The most expert anatomists have decided, 
after examining the ancient bones that have been 

exhumed, that there is no more difference between 
ourselves and those early men than there is between 
onrselves now. They were donbtless sturdier. They 
did not trouble themselves as much about dress as we 
do. They had ·reddish hair and probably a ruddy 
complexion, with blue or gray eyes. Their skulls were 
about as good as ours, except the famous one of 
Neanderthal, for which we have less respect than we 
used to have. In a word, they were men. They knew 
how to make a fire. Even the very oldest of all men 
knew that wonderful art. They also knew how to 
make tools from stone, wood and horn. They were 
conversant with a variety of instruments and tools. 
They had weapons with which they killed huge ani
mals. They knew about boats. They had dwellings. 
They were socially inclined and lived in communities. 
They were brave and had wars. They endured hard
ships. They had good hearts and loved one another. 
We have positive proof that they took care of the aged 
and nursed the invalids among them. They had some 
kind of language and knew something of music. We 
cannot positively say that the very earliest men wor
shiped, but if they did so, their worship was spiritual. 
They had no idols. They had. some sense of beauty. 
They decorated shells. They carved the horns of rein
deer and tusks of mammoths. Those first meu could 
travel rapidly. They encountered no very dangerous 
enemies. We can easily see how there came to be va· 
rieties among them, for more changes are now going 
on than ever before. All shades, from black to blond, 
are easily explained. We may safely conclude that 
the early men were· essentially human and very much 
like ourselves, with hearts and brains, hopes and fears, 
woes and aspirations like our own. 

THE BVIDENCE OF GLACIAL MAN IN AMERICA. 

The A.A.A.S. inherited from the Rochester meet
ing a lively discussion between Professors G. F. 
Wright, W. J. McGee, and others, concerning the 
proofs of the high antiquity of the human race on this 
continent. For hour after hour the discussion pro
ceeded, and other sections adjourned to hear the 
war of words. It is not easy to convey the exact idea 
of the situation to the mind of the reader unless he 
has kept up with the recent literature on the subject. 
It is well known that in various localities in France, 
England, and elsewhere in Europe, remaius have been 
found that were regarded as decidedly glacial, al
though there is not perfect agreement even as to these 
evidences. However, it was perfectly natural for our 
Ollffi geologists and anthropologists to seek for similar 
finds in this land. Foremost among such explorers 
may be named Dr. C. C. Abbott, of Trenton, N. J. 
This gentleman lived right on the glacial gravels, 
which were being extensively excavated by railroad 
mAn and others, and kept a careful watch. His first 
finds awoke such skepticism as to lead to the sus
picion that he manufactured them himself. Even 
Prof. Da .... kins, of Engiand, spurned them at .first, un
til he was induced to look for himself, when his doubts 
were removed. Prof. G. F. Wright, who is a renowned 
glacialist, and Prof. F. W. Putnam,. of Cambridge, 
Mass., whose fame as an anthropologist is established, 
accept Dr. Abbott's findings as genuine. In an able 
paper Prof. Wright protested against the prevailing 
tendency to over-skepticism concerning archeology, 
and contended· that evidence ought to be satisfactory 
that would satisfy a jury sitting in a case of life and 
death. Accordingly he h8.l! been busy sifting the 
tes�imony as to the Trenton gravels, and gave his re
sults in the aforesaid paper. He says that in examining 
about 5,000,000 cubic yards of gravel Dr. Abbott found 
twenty paleolithic implements in place in the undis
turbed strata, and several hundred in the debris. His 
testimony is explicit and reliable. Other implements 
were found by Putnam, Shaler, Carr, Pumpelly and 
Whitney, as well as by Wright himself. The conclu
sion of these scientists is that the argillite. implements 
were more ancient than those made of jasper, and 
that some of them were as old as the glacial drift. 
The npper stratnm of soil is abont a foot thick and 
contains many jasper relics, also those of argillite; bnt 
only the latter are found in the lower strata. Doubts 
have been expressed by some as to whether these are 
arlificial or natural; but as the specimens were ex
hibited before the A.A.A.S., the members could judge 
of that for themselves. Dr. Holmes, an eminent 
archeologist, visited 'l'renton with negative results; 
but he worked under nnfavorable conditions. Prof. 
Wright gave a careful resume of the entire matter, 
and compared with ascertained results the discoveries 
in Ohio qnd California, as well as abroad, and, pro
nounced the evidence to be convincing as to glacial 
man in America. 

Prof. Putnam, Prof. Chamberlain, Prof. McGee, and 
others, took a lively part on the discussion that en
sued, giving the results of their own observations, 
and weighing the testimony given by their fellow 
scientists. The rules as laid down by McGee· were 
certainly good, to the effect that when any object of 
unusual form and unknown origin is found in geolog
ical strata, the presumption is that it is natural rather 
than artificial. He also said that legaJ and scientific 
demonstration difter. In courts conclusions must be 
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reached and must be final. Bence, with the utmost 
care, they may be in error. In science it is not necessary 
to hasten to a final conclUsion. Science can wait. It is 
also desirable that evidence should be both unimpeach· 
able in qualitl: ",nd abundant in quantity. The ques
tion of the antiquity of man is so highly important as 
to make sweeping conclusions undesirable. He re-· 
garded the Trenton testimony as interesting but tanta
lizing, because not absolutely conclusive. We do not 
have to hurry along to a c()nclusion. Let us patiently 
accumulate materials, not merely from one individual, 
as Dr. Abbott, nor from occasional visitors, but from all 
sources. Let us examine the paleolithic specimens 
more carefully to see if they are reany in place, and if 
they are tools or "rejects." Then when all the evidence 
is in, we can probably arrive at results that will be sat
isfactory to the scientific world at large. 

Taking into consideration the eminence of the men 
engaged in this friendly controversy, and the earnest
ness with which they defend their widely varying 
views, the expectation is that more may be expected 
from the same source in connection with the approach
ing Anthropological Congress at Chicago. 

• ••• • 
The Incubation Perlodll of the Infectloull Dillealleli. 

The CJinical Society of London has recently pub
lished the result of extensive observations regarding 
the period of incubation of some of the infectious dis
eases. A constant period of incubation is not to be ex
pected. In most instances it will be seen from the 
following table that the difference in the maximum 
and minimum period is not very great. It seems re
markable, however, that a disease should show such 
extremes as typhoid fever: 

Normal. Maximum. Minimum. 
Variola ....... . ....... ... 12 days. 14 days. 9 days. 
Varicella .......... . . .. . ... 14 " 19 " 13 " 
Measles ...... . . . . . . ....... 10 " 14 " 4 " 
Ru1>ella . • . • . . . . . . . • . . • . • • •  18 " 21 " 8 " 

Scarlet fever.............. 2 " 7 " 1 " 
Influenza.. . . . • • . • . . . • • • • • • 8 " 5 " 1 " 

Diphtheria. • . •• . .  • . . . . • . . •  2 " 7 " 2 " 
Typhoid fever.. . .  . . . . . . .. 12 " 23 " 5 " 
Mumps . ... . . . . ... ...... 19 .. 25 .. 12 .. 

It is a peculiar fact that the diseases in which the 
period of incubation is shortest are those in which the 
infection may persist the longest. The period of 
quaratine must be governed largely by the period of 
incubation, hence the subject is an important one for 
a variety of reasons. Dr. Dawson Williams, comment
ing upon these figures in the Medical Magazine of 
London for June, states that the period of quarantine 
should be at least a day longer than the maximum for 
each disease. This is a very uncertain rule, however, 
for the patient should be free from all signs of illness, 
and especially from fever. The necessity for disinfec
tion of clothing is shown by cases reported in which 
persons wearing garments which had been exposed to 
infection have escaped, while others coming in contact 
with the same clothes have contracted the disease. 
This is prob'�bly explained by the great susceptibility 
of certain I,ersons to particular diseases. The period 
of infection is very doubtful. It may be greatly pro
longed by some complication. This is especiaUy true 
of smallpox, diphtheria, typhoid fever, and scarlet 
fever. The period· during which a disease may be in
fectious cannot be stated definitely. It varies with dif
ferent cases, and must be determined according to the 
nature of the symptoms and the character of the case. 
Measles, chicken-pox, and mumps lose the direct 
power of infection very early,and the infective prin
ciple does not remain active for a long period in the 
room in which the patient has been ill. Measles. 
mumps, and chicken-pox may be· infectious in the 
earliest stages before definite or characteristic symp
toms appear. Smallpox, fortunately, is not actively 
contagious until the eruption has appeared. This 
statement, the committee affirms, has been proved by 
abundant observation.-N. Y. Med. Jour. 

••••• 
Comparison oC Power between Carbonic Acid 

Gas and COIDpreMed Air. 

The results of calculatio ns show that, for a given 
tank capacity and carbonic acid and air stored at the 
same pressure, the (liquefied) carbonic acid is capable 
of developing four to five times more power than com
pressed air.. If a compound engine is employed, and 
the gas or air is heated so that the temperature at the 
beginning of expansion is 383 '5" Fah., the carbonic 
acid engine requires 21'6 pounds of carbonic acid per 
hour per horse power, and the air engine 14'3 pounds 
of air. On this basis of 21 '0 pounds of carbonic acid 
per hour per horse power, we can determine the price 
it would have to be sold at to be an economical power. 

If the carbonic acid is exhausted into the atmosphere, 
the cost is much too great for ordinary power pur
poses. If the exhaust is condensed, the engine will 

have the same theoretical efficiency as an engine using 
any other vapor through the same range of tempera
ture, and the working pressures will be very high, so 
that practical difficulties are met with. Experiments 
with carbonic acid gas engines, in which the exhaust 
is condensed, have verified the conclusions pointed ont 
by theory.-Prof. D. 8. JacobU8. 
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THE " LUWDW " GATE VALVE. 
The illustrati9n represents a valve of great strength, 

whose seat is renewable without disconnecting from 
pipes, which bas been placed on the market by the 
Lunkenheimer Company, of CincinnatI, Ohio. Its disk 
is balanced, thus operating easily regardless of high 
pressure, and it has been found in practice to possess 
superior merit as a reliable straightway steam valve. 
The valve can be easily taken apart without renewing 
the packing washer, and it is furnished with a renew-

1{c�e\\ ahle £eat. 

Section, 
THE " LUWKEN " GATE VALVE. 

able seat, at small cost, whereby in a few minutes a 
worn-out valve can be made practically as good as 
new. 

Finnish district of Helsingfors 1,771 persons of tubercu
lous diseases. The mortality rate per 10,000 living 
pe.rsons is much the greatest during the first two years 
of life (2'5 per cent). It rapidly falls until, between the 
ages of six and fifteen, it hardly exists (about. 0 '15 per 
cent). It then steadily rises until the decades thirty
one to forty, forty-one to fifty, and fifty-one to sixty, 
where it remains at about 0 '6 per cent and then falls 
again. 

Males are more subject than females in the propor
tion of 990 to 781, but this holds true more for adult 
than infant life. 

Professor Holsti's tables show in a striking way iden
tity of the period of greatest mortality from tubercu-
losis with the time when children are fed on milk. 

' 

May it not be that, after all, the cow is the great 
enemy of mankind, and that without the cow there 
would be no tuberculosis ? The history of Japan, 
which is a cowless country, favors in a measure this 
view. Science seems to be pointing toward the con
clusion that there are two great and potent poisons 
cohstanly diffused among civilized peoples, and these 
are milk and water. Not that these substances are es
sentially bad, but that they are accidentally so. It is 
not proposed to abOlish, but t o  purify them.�Medical 
Record. 

• • • • • 
The NeW' Revenue Cntter William Windom. 

The William Windom is a new revenue cutter in-
• • • • .. tended for use at the port of Baltimore. This vessel, 

lIEVEr. GEARING CUT THEORETICALLY CORRE,CT. which is now being built atID�buque, la., at a cost of 
The display in Section 15, Machinery Hall, of the $98,500, has many new' features, The Windom is 171 

World's Colnmbian Exposition, made by Hugo Bil- '  feet long, 27 feet wide and 13 feet deep. Her en
gram, of Twelfth and Noble Streets, Philadelphia, Pa. , gines will be triple expansion twin screw, a new de
is very notable, and illustrates the perfection that has partlire for a revenue cutter. Steam is supplied by a 
been attained in the production of cut bevel gear Scotch marine boiler weighing 60,000 pounds. There 
wheels. In addition to numerous bevel and miter will be a cabin on the main deck, handsomely finished 
wheels, ranging from 1 inch to 30 inches in diameter, in cherry and mahogany. 
two pairs of miter wheels are exhibited, driving over- • . . ,  • 
head shafting set at right angles, and several sets, 'em- HoW' Concre •• men Choo8e Their Se�& •• 
bracing every variety of bevel wheels, are mounted on Tbe following are the rules of the House in respect 
stands, to be examined by hand, as to the smoothness to the selection of seats : ' 

of running and the absence of backlash. The wheels 1. At the commencement of each Congress, immedi
overhead, although running at a high speed, make ately after the members and delegates are sworn in, the 
very little noise indeed, and an examination of the clerk shall : place in a box prepared for that purpose a 
mounted wheels will convince any one conversant with number .of small balls of marble or other material equal 
th{' difficulty' of cutting bevel wheels, that a further im- to the nw:p.ber 01 members and delegates, which balls 
provement in this line is hardly conceivable. shall be consecutively numbered and thoroughly inter-

Among the mounted wheels there are two sets which mingled, and at such hour as_,llball p� tixed by the 
are of special interest to the student of kinematics, and House for that purpose, by the hands of a page, draw 
are illustrated in. detail. Ona is a ,paa ,of mii.en 
with teeth cut inclined, with the object of having 
at all times at least one tooth in deepest gear. 
The other is a set of four, namely, one wheel of 
S6 teetb and three piuions having 12, 18, and 24 
teElth respectively, the pinions mesJ:!ing at right 
angles with the wheel. Most authorities on gear
ing have heretofore considered this theoretically 
impossible ;. but the exhibited wheels show that 
it is bOth theoretically and practically possible, 
for the wheels, which can be turned by hand, run 
smoothly an(l with practically no backlash. 

The Grea& Enemle. o� DIan. 

Toe change in the conception of' tuberculosis, 
produced by a discovery of its true cause, calls for 
a reconstruction of many of the heretofore ap
proved statistics of mortality. It is not very long 
ago since text books stated that tuberculosis, 

A LIGltT REFLECTING APPAltATUB. 

A device to facilitate the direction of light in differ
ent paths from a central point is shown in the illus
tration, the impI'ovement being shown applied to the 
head light of a locomotive. The invention has been 

AN Il'IIPltOVED r.IGHT :REFLECTING APPARATUS. 

patented by Messrs. Arthur B. 'Moore, George W. Rue, 
CoraI D. Smith, Frank H. Roebuck, John F. Mills, 
and John R. Kirk, of East Las Vegas, New Mexico. 
In the sides of the lantern are inserted tubes to the 
inner ends of which are hinged concave reflectors, as 
shown in Fig; 2, and with which are connected levers 
pivoted to rods extending to the cab of the locomo
tive. In the outer ends of the tubes are inserted the 
necks of the light distributors, shown in section in 
Fig. 3, there being in the side of the casing an aper- ' 
ture in which is a plano-convex iens. while within the 
casing, opposite the opening of the neck, is a convex 
reflector, arranged at an angle of forty-fiw degrees to 
the axis of the neck� The light is reflected by the 
inner concave reflectors through the tube upon the 
outer convex reflector, which reflects it through the 
plano-convel lens in the side of the casing. The 
inner concave mirrors are adjusted by means of the 
rearwardly extending rods so that the light may be 

aent in any required direction. 
. . . . .. 

' Opening of the Corinth Ship Canal. 

The Corinth ship canal, connecting the Gulf of 
Lepanto with the �gean Sea, was formally 
opened on July 29, in the presence of the Grecian 
royal family, the court, and representatives of 
the army, navy, and also foreign diplomats. The 
first sod of the canal was cut by the King of , 
Greece in April, 1882. The company which held 
the concession was originally Jj'rench, but work 
was suspended in March, ' 1890, owing to the 
financial crisis in Paris, ' aud the canal was then 
trausferred to a Greek company, under which it 
was finally completed. • The canal is three and 
nine-tenths mUes long and the minimum depth is 
25 feet, while the average breadt!!. is 100 feet. 
A bridge crosses the canal about a mile from 
the west end and is 230 feet above the water 
level, so that vessels cah pass freely. A light 
house, 265 feet above the sea level, has been bunt 

THE WORLD'S COLVKBIAlII' EXPOSITION-BUGBAII'S EXRmIT OF CUT BEVEL .GEAR WHEELS. 

meaning especially pulmonary consumption, affected $aid balls one by one from the bOx and announce the on the ..isthmian ridge, so that its light can be seen 
most often persons between the ages of fifteen' and nllJllber as it is drawn, upon which announcement the from both directions. The canal is protected by break
thirty years. The tubercular infection is now known �mber or delegate whose nalQe on a numbered alpha- waters, on which are lighthouses. Steamers from the 
to ·  be most frequent as a cause of death in infancy. be,tical list shall correspond with the number on the Adriatic, bound for Constantinople, wil1 Save eighteen 
At this time it is the mesenteric and other lymph ball shan advance and choose his seat for the term for hours by the new canal, and steamers from Marseilles 
glands and th.e meninges that are involved ; in chnd- which he is elected. will save eight hours. hoOd the bOnes are prone to be attaCked, in a.d.ult life ' 2. Before said drawing shall commence each seat • • • • .. 
the lnqgs. shall be vaoated  and so remain until selected l;Ulder IT has been estimated that 25,000 horses are em-Taking tuberculosis in every form as a C8iuse of tbis nrle, and 8.Jly. seat having been seleci;e(l shaU be ployed in the London carrying trade, that their value de3t� Professor Hugo Holeti, of the University of deemed forf�ited it'left �pied before the�call ,of l is .£1,250,ooo, and that the �st is, for food, .£800,000 a. HeIsing-fors, has compiled interesting facts showing the the roll IB �hed, a.nd �b.eJl8ver the 800.ts Qf we� bers year. : A rule pr�vails of foraging the ho1'8{'s on three-

�;�:i:Oa!��=ihere died in the BWede_ ::st��s:���=:reo�lKlCOna �w� I !hrit�:�r:!Je� ���:a��; oosts 
as 

man,. 
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CONDENSED IIILK REPRESENTED AT THE FAIR. 

The very handsome exhibit of the New York Con
densed Milk Company, in Agricultural .building, most 
appropriately bears, in prominent position on its four 
sides, representations of the distinguished inventor, 
Gail Borden, the exhibit being crowned by an eagle, 
the well known trade-mark of the company. The first 
patent for condensing milk was granted to Gail Borden 
in 1856, and in the same year were established the first 
works for .carrying on the business. The demand 
for the product f9r the use 'of the soldiers during 
the war of the rebellion caused the rapid enlarge
ment of the business at a very early day, but its 
great merit became then so fully recognized that 
the increase in demand has been continuous, as is 
evidenced by the extraordinary development of 
the great company now marketing these pro
ductions. The milk is condensed in vacuo 
and sterilized at several great establishments 
located in the best dairy districts of the country, 
as in Westchester, Putnam, Dutchess, Orange, 
Ulster, and Chenango Counties, New York State, 
and in the best dairy country around Chicago. 
The company has the most stringent ,rules gov
erning the dairymen from whom it buys milk, its 
contracts with the farmers allowing the oompany 
to exercise such supervision over the production 
and care of the milk as to guarantee purity and 
evenness in quality, the utmo!!t care and cleanli-' 
ness being considered an abSolute essentiaL In 
each of its plants the company makes its own 
boxes and cans in which the product is packed, 
so that the works in each case constitute extensive 
industrial establishments. In New York, Brook-
lyn, 'Jersey C ity. Newark, and Chicago, the fluid 
milk ' is also supplied by wagons making daily 
deliveries, the facilities of the company for obtain-
ing the best dairy product, as required for con
densIng, having invited ' the organization of this 
branch of the business. The company's wagons 
are, now delivering milk direct in this way daily 
to over 60,000 families. The growth of the busi
ness, great as it has been, .has been due solely to 
the superior merit of the products. 

.. t . . ..  
A Coal Dust Engine. 

A novel motive power engine has been invented, 
based upon the fact that very finely divided car

Jtieutifit �meritJ" 
phorus chargers, resistance rods and devices, incan
descent :filament forms and other special goods made 
of graphite, are shown in upright cabinets. In an
other case is shown the development of an electrotype 
plate, in which process the use of graphite is an essen
tial. In still another case are shown over fifty varieties 
of graphite, for as many ditJerent uses and under as 
many ditJerent names, such as graphite for , lubricat
ing, stove polish, foundry facing for green, dry or 
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Th� Tin Mines of MaDwun. 

Mr. E. H. Parker, in the China Remew, gives an in
teresting account of the tin mines and mining of the 
Maliwun Peninsula in the Mergui in the extreme south 
of Burma. Victoria Point, he says, is the southern
most extremity of the India.n Empire in this direc
tion. The Pakchan River is for 50 miles or so the 
boundary between the British possessions and Siam. 
The population of the peninsular tract is entirely 

Siames'C, Malay, and Chinese, and Burmese is as 
little spoken as Burmese faces are rarely seel1. 

A pathway has recently been made from Vic
toria Point up to Maliwun, which is the , chief 
center of ,the tin producing industry, and this 
pathway also runs north of Mali wun to the high
est point of sea-going steam navigation, but, 
with the exception of this path, the country is 
one dense mass of mangrove swamp and impene
trable jungle, the haunt of rhinoceroses, ' �le
phants, bisons, wild cattle, samburs, tapirs, tigers 
leopards, a.nd other wild animals. On the op
posite 8ide of the river is Renong, a Siamese pro
vince under the rule of a Chinese rajah, whose in
telligent government has changed the country 
from a mangrove swamp into a nutmeg garden 
and a tin manufacturing center. 

The Pakchan River is very pretty, densely 
wooded hills in the distitnce on all sides form a very 
agreeable background to the tangled masses of 
virgin mangroves. The steamer enters a tribu
tary called the Maliwun River to the left; 'but 
17 miles from the mouth, and anchors a mile or 
two below Maliwun Creek, the haunt of alligators. 
Maliwun is a thriving village of perhaps 50 houses, 
mostly Chinese. There are two ' tin smelting 
houses, where during the smelting season seven 
hundredweight of tin can be smelted in a day by 
each furnace with four or five men. The total 
annual production of clean, tin at present is about 
50 tons a year. 

THE WORLD'S COLUXBIAN EXPOSITION-EXHIBIT OF THE 
NEW YORK CONDENSED JULK COIIPANY. 

bon, floating in the air, readily explodes, �nd' to 
adapt this to the generation of ,motive power the 
inventor proposes to grind coal to an impalpable! 
powder, and, after introducing the dust ttoating in the 
air into the cylinder of an engine, explode it, the idea 
being to follow very much the same lines which are 
being ,so thoroughly developed in the use of gas in 
engine practice. The first difficulty which suggests 
itself is how the ash is to be got rid of, but experience 
in gunnery shows this may not be a serious obstacle. 

The smelting apparatus is extremely simple, 
and is like that used by the miners of Perak. A 
mud furnace, just like a wine barrel, bound round 
and crossed with iron hoops, with a bellows con
sisting of a hollowed tree fitted with a piston, and 
connected with the furnace by a short bamboo 
tube let into a mud funnel, is all. The whole only 
costs about $25 when new. One man drags the 
pistou and fro, but, as this is hard work, he has to 
be relieved every hour or two. Another man 

. j .  I • 

EXHIBIT OF THE DIXON CRUCIBLE ' COIIPANY AT 
THE FAIR. 

, The Joseph Dixon Crucible Company is the only 
concern in the world which manufactures every article 
of which graphite is a ,  componept part. With the 
in.v�ntion by Joseph Dixon in 1827 of the plumbago 
crucible. the crucible business. was revolutionized. At 
that date began also the manufacture of Dixon's stove 
polish, foundry facings and the , development of an 
industry now grown to enormous proportions and fit
tingly represented by the Joseph Dixon Crucible 
Company, of Jersey City, N .  J. 

This company has two exhibits at the World's Co
lumbian Exposition. One is of Dixon's American 
graphite pencils, in the northeast gallery of the Manu
factures building, and the other, cover
ing all the other articles manufactured 
by tpem, in the northeast gaUery of the 
Mines �nd Mining building. The pencil 
exhibit occupies a space 10X 14 feet. In 
the center of this space stands a low 
mahogany table surmo,unted by a pyra
mid of .velvet, which is covered with pen
cils arranged in graceful and beautiful 
designs by an artist employed specially 
for that purpose. Over this pyramid 
stands a rosewood and plate glass case� 
Two ornamental facade.,; of turned and 
catved mahogany ffont the space, which 
is ' separated from neighboring spaces by 
means' 'bf Japanese bead curtains, sus
pehded from carved grilles. The space 
is lighted at night by means of two gilt 
electroliers of six 16 ('.andle power lights 
each. 

The company's exhibit of general and 
special graphite products in the Mines 
and Mining building occupies a '  space 
25X28 feet. A vel Y handsome cherry 
facade fronts the space, while the sides 
are hung with tastefully arranged por
tieres. Crucibles, retorts, ladles, stopper 
heads and nozzles, graphite boxes, phos· 

does the stoking, putting in the charcoal, tin, 
loam castings, core wash, ingot mould wash, shot and and slag for resmelting at the top. Out of a small 
powder glazing, electrotypers', gilders' use, hatters' hole in the bottom, on the side opposite the hole con
use, rubber packings, piano and organ actions, pot- nected with the bellows, runs th e t.in, which is allowed 
leading yachts, for crucibles, lead pencils, paint pig- to collect in a hole in the gronnd, and is t.hen shoveled 
ment., lubricants, etc. into two moulded holes in the sand, made by working 

There are . also shown samples of graphite from all a wooden mould, like a huge brick rounded on one 
the principal sources from which that article is ob- side, into the sandy soil. Nothing could exceed the 
tained. One very fine sample from the island of Ceylon extreme simplicity and economy of the whole arrange
weighs nearly 300 pounds. There are comfortable iuents, and hitherto no foreign m achinery has ever 
chairs. with writing desk and stationery for the free been able to cope with them for a moment in an eco
use of those who may desire it. nomical sense. The chief smelter is a Malay-Burmese 

The Dixon Company were the first to complete the widow, who, after refusing 8everal eligible suitors, in
installation of their exhibit at the Fair, and their cluding one or two Europeans, has at last bestowed 
promptnest! brought forth a highly commendatory her hand upon an industrious Chinese. 
letter from the chief of the department. F. J. V. SkitJ. 

• • • • • 
The Fastest Cruiser Adoat. 

The new Japanese war ship Yoshino recently was 
subjected to steam trials. The mean of four runs on 
the measured mile gave her a speed of 23 '081 knots per 
hour, or 26� ' miles per hour, making her the fastest 
cruiser afloat. Her displacement ,is 4,000 tons, length 
350 feet, 46� feet beam, 15,000 H.P. Built by Arm
strong, Mitchell & Co. Designed by Philip Watts. 

• • • • • 
Farming for a Living. 

Secretary Morton reminds the croakers that only 
about 3 per cent of all the merchants escape failure, 
whereas hardly 3 per cent of the farmers fail. The 
statistics really show that agriculture is safer than 
banking, manufacturing, or railroading, taking all 
things into account. There is no farmer of good sense 
and good health anywhere in the West, Mr. Morton 
declares, who cannot make a good living for himself 

and family, and that is as well as the 
majority of men ar� doing in any other 

_ pursuit. , The man who owns a farm a.I;id 
sticks ,to it is certain to profit by it in the 
future. There is practically no more land 
to be added to the area of cultivation. 
The supply of agricultural pr<Xiucts has 
reached its limit in the United States, 
and must now remain stationary, while 
the demand will go on increasing every 
year. This implies a gradual improve
ment in prices, and a steady appreCiation 
of the value of farming lands. 

1 4 . ' .  
TELEPHONEMETER is the new word 

naming an instrument to register the 
t,ime of each conversation at the tele
phone from the time of ringing up the 
exchange to the ringing-otJ signal. Such 
a system w911ld reduce rentals of tele
phones to a scale according to the service, 
instead of 'a fixed charge to a business 
:firm or occasional user alike. The in
strument has been constructed at the 
invitation of the German telephone de
partment and is to control the duration 
of telephone conversations aild to total 
the time. 
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Reccn& Novel Experlloent. wUh DynlUlllte upon 

the Ocean Bar at Bro nnvlck, Georgia. 

The bar known as St. Simon's bar, prior to 1882, had 
from earliest knowledge of it.an available depth of be
tween 16 and 17 feet at mean low tide, of between 23 
and 24 feet at mean high tide. A wreck closed this 
channel. A new channel opened to the north of the 
old, of 14 feet at mean low tide, 20'8 at mean high tide. 
The latter channel was closed to commerce by a wreck 
in 1889. The best available outlet remaining over the 
ocean bar was, in 1890 and spring, 1891, 11 '5 feet at 
mean low tide, of 18 'S feet at mean high tide. 

The commerce of the port was threatened with dis
aster. The municipal authorities, 
'unable to secure immediate govern
ment aid, determined to undertake 
some measure of at least temporary 
relief, and sought to procure a 
dredge, failing in which, C. P. 
Goodyear, a lawyer, suggested ex
plosions of dynamite sunk upon 
bottom of bar. 

The trial commenced July 8, 1891. 
August 22, 1891, the depth obtained 
in a new and straight channel was 'lS'S feet at mean low tide, 20 '1 feet 
at mean high tide. 

The author of the idea, under an 
act of Congress authorizing him to 
continue upon the " no cure, no 
pay " plan, has pursued the same 
methods, increasing the size of 
charges from 15 pounds to 50, then 
to 100, then tQ 200 pounds, explod-

CABLE RAILWAY .ACCIDEl(TB. 

People who are habitual riders on electric and cable 
cars have a feeling of exemption from shocks and un
due speed while riding on the cable cars that is not ex
perienced while riding on the trolley cars, but the 
cable car system has shown itself capable of accidental 
derangements which are quite as able to work harm as 
anything that may happen to the electric car system. 

Not long since one of the cable cars in lower Broad
way, after a brief stop of the cable, started, and 
when an attempt was made 'by the gripman to stop the 
car, it was found impossible to release the grip; and 
the car moved down Broadway toward Bowling Green, 

A LOOP CATCHES THE CABLE GRIP. 
ing thus f!1-r 60,000 pounds of dyna- . 
mite, and now has a channel across entire bar, with I clearing everything before it, ha.ving a propelling 
shoalest depths of 22 'S feet at mean high tide, which he force behind of not far from 1, 200 horse power, with no 
expects to further deepen to at least 16'3 feet at mean immediate prospect of being stopped. As the cable 
low tide or 23 feet at mean high tide during the month railway has no telegraph, the telephone was brought 
of August. No shoaling has occurred at any point into use, and in due course of time communication was 
since commencement of the work. The gain already h!td with the engineer at the power house, and the 
etJected of 4 feet is certainly remarkable, and is a boon cable was stopped. On examination of the grip it 
to the commerce of Brunswick. Further progress of waS found that a certain amount of slack in front of 
this work will be watched with interest, as it will de- the car allowed of the formation of Ii. loop, which, 
termine whether the author of the idea has made a 
great discovery applicable to ocean bars at other ports. 
The total expenditure thus far upon this work is un
derstood not to have exceeded $30,000. 

• • • • • 
Ba'blng A.ner Exceulve Exercle. 

,/ The popular notion of the injUrio\U! etJect of a cold 
bath taken by one who is overheated from exercise, 
must possess-as all such ideas have-some basis in ex
perience ; and yet it is falsified by the experiences of 
athletes from the days of the Greeks and Romans even 
nntil now, who find in this procedure a refreshing and 
stimulating tonic after the exertion they have recently 
undergone. And, physiologically speaking, ' a oold . 
plunge or douche taken immediately after the physical 
effort, when the skin is acting freely and there is a 
sense of heat throughout the body, is as rational as in 
the experience of the athlete it is beneficial. It IS 

paralleled by the tonic effect produced by the cold 
plunge when the skin is actively secreting after a 
Turkish bath , and finds its rationale doubtless in the 
stimulation of the nervous ' system, in the increase of 
internal circulation, and also in the renewal of activity 
to the cutaneous circulation after the momentary con
traction of blood vessels due to the cold. The popular 

BROAOW IW CABLE: FULL SIZE 

singularly enough, took the form of a hitch around 
the projecting horns of the grip, as shown in Fig. 1. 
The only way to release the grip flOm the cable in 
this case was to break the grip and remove it from the 
cable conduit, the car being towed back to the car 
house by coupling it with another car. 

Although the cable is sufficiently fiexible to permit 
of passing around the huge dmms at the power station 
and over the guiding sheaves in the street, it was far 
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is also No. 9, ma.king nineteen rigid steel wires in each 
mand. 

This accident was mainly due to an unnecessary 
amount of slack in the cable-something which will 
be guarded against in the future, so that an accident 
of this character is not likely to happen again. 

In Fig. S is illustrated an accident of a ditJenmt 
character. In this accident the car behaved as in the 
other case, that is to say, it was carried along the 
track irresistibly and the gripman 'was unable to re
lease the grip so as to stop the car. • Aft� the power 
house had . been signaled and the engine stopped, .an 
examination of the cable in the con�uit showed that 

one of the strands of the cable had 
been broken, and the cable, in slid
ing through the grip, pushed back 
the strand until 1,500 feet of it had 
been piled up upon the cable, the 
strand thus shoved back upon the 
cable occupying a. space of 200 feet 
behind the grip. This accident 
caused a delay of several ·hours. 
There was no remedy for the delay, 
as the spare ca.ble had not been 
laid in the conduit. Tramc had to 
be suspended until the cable could 
be put in running condition, which 
was done by removing the loosened 
strand. 

Although the cable is constantly 
and carefully inspected in its pass
age through the power house, it is 
obviously i m p  0 s s ib I e to guird 
against an accident of this kind. 
The only safeguard lies in careful 

cable construction and in extreme care in making 
splices. It would also seem that the Cable Rail way 
Company should provide some means of communica
tion between all parts of the road and the power 
house, by means of which, in cases of accidents like 
these, the engineer may be notified and the ' engine 
instantly stopped. It is remarkable that neither of 
these accidents resulted in any serious casualties. 

. , . , . 
(loDere.. oC A.n&hropolou. 

Anything undertaken by men like Dr. D. G. Brin
ton and Prof. F. W. Putnam ' is reasonably sure of 
success. Hence much is anticipated from the series of 
meetings in the interest of anthropology to be held 
from August 28 to. Septe1!lber l inclusive, in the Art 
pa:n.:ce at the W orJd's Fair in 'Chicago. The plan is to 
hold daily meetings at a convenient hour, after which 
the audience will adjourn to inspect whatever portion 
of the exhibit may best illustrate the papers just ,dis
cussed. Monday will be devoted to considering an
thropological laboratories ; Tuesday to folk·lore ; 
Wednesday to the Government building exhibit ; 
Thursday to archlllOlogy ; Friday to ethnology, and 
Saturday to foreign exhibits, especially as bE'aring on 
European archlllOlogy. 

The general list of papers includes such topics as :  
The Anthropology of American School Children, by 
Dr. G. W. West ;  Aboriginal American Mechanics, by 
Otis T. Mason ; Critical Stqdy of Flaked Stone Im
plements, by W. H. Holmes ; The Present Status of 
our Knowledge of American Languages, by Dr. D. G. 
Brinton ; Orientation, by A. L. Lewis ; Th� Ethnology 
of the Face, by S. H. Thompson ; The · Folk-lore of 
Precious Stones, by G. F. King ; Folk-lore of the 

. . ' .' .� 8"" , C " . 

O N E  STRAND 
F U L L  S I Z E  

Ojibwas, by Dr. Robert Bell ; Oma
ha Love BongBi by Miss Alice C. 
Fletcher ; Zuni Ceremonials, by P. 
H. Cushing. Religious rites among 
the Jews, Egyptians, Hindoos, In
dians, and other nations and tribes, 
will be treated by Dr. Cyrus Adler, 
Dr. J. G. Bey, Prof. M. 'Bloomfield, 
Dr. Franz Boaz, and others quali
fied to handle such subjects. Prof. 
M. J astrow will discuss the histo
rical study of religions as a feature 
of the college curriculnm. N umer
ous other topics are announced, and 
the Congress of Anthropology pro
mises to be an assembly of unusual 
interest and one that should at
tract public attention. 

... . .. 
(lorn Bread np go In Germ •• y. 

belief, doubtless, rests on the in
jurious etJects which may be in
duced by the bath in one who does 
not resort to it immediat.ely, but 
allows time for the etJects of fatigue 
to show themselves on the muscles 
and nerves and for the surface of 
the body to get cool. Taken then 
the bath is _more likely to depress 
than to stimulate, there is less pow
er of reaction and greater liability 
to internal inflammations. At such 
a time a warm bath rather than a 
cold one is more suitable and more 
safe. It has been suggested, how
ever, that the. practice of indulging 
in a bath after violent exercise may 
initiate renal disease. ,. Of this there 
is no evidence. The transitory al
buminuria observed 8.fter prolonged 
cold baths may indi�te the dis
turbance in the renal · circulation 
which en!lues upon them, · but these 
cases are pt � ditrerent category 
from those' to Which we' are now 

A .DOKD ·C STRAND PREVENTS THE WORXIlfG OF TlIB GRlP. 

Notwithstanding the recent culi
nary efforts of a. patriotic American 
to ·  educate the GerIn8.n up to an 
appreciation of the savory and nu
tritious properties of Indian meal, a.l1uding, _nor are .we aware of any facts to prove that 

even in: them Bright's disea.qe has been. developed in 
eonseqiieilce of the 'transient departure from the 
normal Lastly, it must be remembered that those in
dulging in athletic exercises of all kinds are presumably 
sound in heart as well as limb, and that such persons 
may �ke with impnnity, and, indeed, .with benefit, 
measures which wonld be, distinctly harmfnl to the weakly.-Lancet. 

too rigid to perm. it of releasing the

. 

grip by any man
. 

iPU- 1 D. r. Eugene Sell, of the Imperial Health Department, 
lation of the cable itself. By viewing Fig. 2, which has reported to the Pmssian government that this 
represents the Cable full !!ize, it will be seen that it is substance is not a wholesome article of diet, and is 
no easy matter to bend such an aggregation of steel unsuited for general consumption. The Medical 
wires, even thongh the cable has a fiexible center of Record tninks if Dr. Sell could but examine some 
hemp. The cable is formed olsix strands, the exterior of our stalwart mountaineers in West Virginia and 
layer of each strand consisting of eleven wires, Nos. 9 Kentncky, and see how they thrive on hog and hominy. 
and 11 alterrui.ting. the inner layer being formed of' he might be led to distrust the accuracy of his labora-
seven N � 9 wires, while the center wire of the stra.nd to1'Y experiments. • 
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SUG6ESTIOII'S III' OPTICS. I justable tube, telescope fuhion. This will be found men, the superintendent concluded to do nothing, but 

let the two unions settle the dispute for themselves ; 
and the bricklayers in the building, forty-eight in num
ber, accordingly dropped their tools and departed. 

BY OB() • •• HOPKINS. • more convenient in use. With a good sized photo ob-
Every investigator, whether induced to examine jective and eye piece of suitable power the observer 

into things for pleasure or profit, hu at hand optical will derive a great deal of satisfaction from star gaz
appliances capable of double use which would permit ing; and when a compound erecting eye piece is bor
of greatly extending fields of investigation if such rowed, even from a . small spy glus, the combina-

. ' . ,  . 
A New Process for ,\Jumln um. 

1 2 

OBJECTIVES USED AS EYE PIECES. 

uses were to suggest themselves. To many the 
suggestions here given will not be entirely novel, while 
to others they may be new and may prove of consid
erable value. 

Having a spy glass or small telescope, and desiring 
a microscope of low power, one hu only to use the 
compound erecting eye piece of the spy 
glass. This suggestion hu often proved 
of value to the writer during an outing. 
An eye lens of a field glass or opera 
glass has served as an amplifter for the 
microscope, and a band magnifier hu 
been used u a condenser. A microscop
ist short of eye pieces may press his 
objectives into the service by producing 
a mount like that shown in perspective 
in Fig. 1 and in longitudinal section in 
Fig. 2. Tbis mount fits into the top of 
the microscope tube and is provided with 
a fillet baving the society screw for receiv
ing objectives large end down. In the 
upper and smaller end of the mount is 
inserted the cylindrical part of the per

forated cap. The writer bu used Bausch 
and Lomb objectives of the professional 
series, Qne-fifth, one-half, three-quarters, 
one inch and . two inch for this purpose 
with good results. After baving used 
the adapter with the objective in the 
manner described, the writer learned that 
Mr. John Pbinn published a similar de
vice some years since. 

The value of an eye piece for focusing 
the image in the camera in certain kinds 
of work dOf'.8 not seem to be generally 
acknowledg�. In,this C8B6 the ground 
glus is removed .and a positive eye 
piece is supported so that its focus and -
the focus of the photo lens coincide in 
the same plane. ' An e8By way to arrange 
this is to insert a piece of plate glass in 
the place of the ground glass, and provide 
the eye piece with a foot resting on the 
plate glass, the eye Jjiece being adjusted so that it 
will be fOcused on an image formed at the inner 
surface ot the plate glass. The plate glass may 
be dispensed with if means are provided for support
ing the eye piece so that it will unerringly fO�lUS 
at the focal plane of the camera, while at the same 
time it CAn be readily moved about into a.ll parts 
of the field. This method of focusing is particularly 
advantageous in photo-micrography, 'when it is often 
difllcult to see the image when' it is received on a 

tion of the two forms a very usp-ful terrestrial tele
scope. 

There is no re8BOn why a microscopist, especially if 
he is a naturalist, should not make use of the tele
scope in some of his investigations. Watching insects 
and the smaller animals at work is an interesting oc
cupation which may be carried on by- the aid of a 
small telescope, provided th� objective be sufficiently 
perfect to permit the use of powerful eye pieces. 

By combining a small telescope objective of fine 
quality with a microscope stand, the microscopist is 
enabled to use his eye pieces to good advantage, the 
whole forming a fine telescope of great power. Such 
an jnstrument might properly be called a long range 
microscope. Fig. 4 shows an instrument of this kind 
in use. In the stage of t he microscope stand is 
secured a fine objective-of about eight inch focus
borrowed from an engineer's transit. The open space 
between the lower end of the microscope tube and the 
stage does not interfere with the operation of the in
strument. 

Focusing is done by means of the milled head 
of the microscope. In the instrument illustrated 
eye pieces from one and a half to one-quarter inch 
focus are used. At a distance of eight or ten feet th e 
operations of insects may be observed under consider
able magnification. 

FIG. 4.-THE LOII'G BAII'GE JlICB08COPE. 

A dispatch from Duluth, August 22, says : " The 
Patent Office authorities sent to this city a chemical 
expert on an appliG8.tio n for a patent for a new pro
cess of obtaining aluminum from its oxide. The 
process includes chemiG8.1 combinations heretofore 
supposed to be impossible, and on this ground the 
application for a patent was rejected, the method 
being termed inoperativEC'. Three entirely satisfactory 
tests were made by the government chemist, and he 
h!l.8 returned to Washington. A copy of his report 
to the Patent Office was received here to-day. After 
detailing the tests as made by h imself, he says thl}ot 
the process is operative, that it appers to be almost 
perfect in its results in obtaining the entire aluminum 
value of the oxide. 

" The discoverer of this process and his Duluth 
associates say they can produce pure aluminum at a 
price considerably below that of any of the electrical 
processes, and cheaper, bulk for bulk, than copper. 
The native clay is useless. In tact, the only available 
mineral for the purpose is bauxite, which is an im
pure oxide of aluminum." 

" . 1 . •  
The Bruce. Ship Canal. 

Movements are being made for the commercial re
habilitation of the old town of Bruges in Belgium. 
Bruges wu at one time the commercial center of , 

Europe, or in other words the world. In 
the fifteenth c e n t u r y 'the " City of 
Bridges " attained the height of its pros· 
perity and then gradually began a won · 
derful decline which reduced the capital 
city of West Flanders, the autocrat of 
commerce, to a third rate provincial 
town. Bruges enjoys an immortal cele
brity in the history of art, for in the fine 
old city 0 i I painting had its origin. 
Bruges was connected with the sea by 
canals which were blocked up by the 
Antwerpers until Bruges lost her prestige . .  
The quaint old city is to be roused from 
its lethargy and restored once more to 
the world as a maritime mart. A ship 
canal will connect the now deserted 
canals with the sea. 

The town has voted a subsidy of 2,000,-
000 francs to aid in the work. From an 
IBSthetic point of view the,�nal will en
tail a loss, u it will be dilllcuit . to retain 
all the picturesque features of the quaint 
old Flemish city of which Lon{tfellow 
sang so beautifully. 

• • •  

Military Ballooning I n  Prance. 

Some experiments in military balloon · 
ing were lately made in Paris. Five bal
loons were sent up from the Esplanade 
des Invalides. The aeronauts in cha�e 
of them were instructed to descend within 
an hour u close u possible to Combs Ia 
Ville, after passing over a radius of twenty 
miles supposed to be occupied by an 
enemy. A number of cyclists were sent 

Fig. 5 is a transverse section of the microscope stage, off with instructions to pursue and capture any of 
showing the position of the telescope objective. the five balloons that failed to cross the zone of invest-

e , • , • ment. M. Jacques Courty, in the balloon Patriote, 
Trades Union Polly. carried off the palm. He alighted within a mile of the 

Work on the new wing of the bEautiful Mutual Life church of Combs la Ville. The balloon directed by 
Insurance building, in New York City, h8.l.> '_'oo.sed. The M. Picq touched the ground only a couple of hund
building, which is to be fourteen stories high, has been 'red yards further from the town, while M. Compiegne 
carried up ten stories, and the electric wiring is going alighted from a third balloon at Reaux. The, other 
on in it. So far the wire men bave cut holes for them- two balloons fell within the radius, and were captured 
selves, eight men being constantly employed in the by the cyclists. 

:rIG. 6.-JIlCXOSCOPE STAGE WITH TELESCOPE OBJECTIVE. 

building for that purpose. 
It seems, however, that some 
bricklayers, who were out of 
work, saw them. or heard of 
them, and appealed to their 
union to get the . wire meli 
out and thems�lves put in. 

ground glass focUf,;ng screen. By the use of the eye 
piece, focusing is lIll:a.de simple. 

Many photograpllers have attempted to extemporize 
a telescope by using a part of the photographic com
bination as a telescope objective. This scheme hu 
generally failed, as a part of the combination is not 
usually corrected for a perfect image when used with 
a full aperture. By using a complete photo lens of 
any first class make u a telescope objective, and em
ploying in connectioIi with it an eye piece of suitable 
power, a telescope is formed which is of, some ser
vice. 

This combination can be used in the camera box in 
the manner illustrated in Fig. 3, or the photo lens and 
eye piece Illay be fitted to opposite ends of an ad-

A deputation of bricklayers 
accordingly waited upon the superin
tendent of the building and demanded 
that the work of cutting holes in the 
walls should be given to them. They 
informed . the .superintendent that if this 
modest request wu not complied with, 
all the bricklayers in the building would 
strike. While the superintendent was 
considering the matter, the walking dele
gate of ' the Electric Wire Men's Union 
appeared on the scene, and gave notice 
that if brickll!<yers were employed to do 
the cutting, all the wire men in the build
ing would strike. As the building could 
not £0 on without both kinds of work- A CAJDlU. BYB PIECE. 
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TIlE GREAT GERMAN SEARCH LIGHTS AT TIlE 

WORLD'S COLUMBIAN EXPOSITION. 

Among the exhibits at the World's Columbian Ex
position which are prominent in the evening are to 
be found the search light projectors, whose far-reach
ing arms of light tip different objects of interest in the 
grounds, with occasional fiashes upon vessels, build
ings and other prominent objects many miles distant, 
illuminating them with all the splendor of sunlight, 
thus exhibiting in times of peace one of the most valu
able implements of modern warfare. 

Prominent among large search lights at the Fair 
may be seen the exhibit of Schuckert & Co .• of N urem
be:rg, comprising four of these monster 
search lights, 'placed on the four corners of 

J ,itutifi, !mtticau. ISEPTEMBER 2, 1 893. 
teresting exhibit were furnished by Mr. Fred W. Tisch- object must smoke in a few seconds .  Swinging the 
endoerfer, representative of Schuckert & Co. at the light on the battleship Illinois, it appeared brighter 
Chicago Exposition. then when seen in full sunshine. The electric launches 

Our artist correspondent describes his adventures and gondolas looked like toothpicks fioating around in 
in witnessing the practical working of one of these the lagoons. People walking along the avenues looked 
great lights as follows : " In order to make my sketches about the size of small tacks. As it commenced to 
it was necessary to do some climbing, owing to the new sprinkle, the light was shut ' off and covered up, and 
rule of not allowing the elevators to be run. 1 called then the journey down commenced, with steady step 
around one evening about the time Mr. Tischen- by step, until I reached the ground in safety. It was a 
doefer's assistant goes up, to show me the way. Going rare experience. " 
up two fiights of stairs, walking a short distance 
through the gallery, we came to the foot of a ladder 
forty-two feet in h eight. He started up, I followed 

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

- --- - - - -- .. _- - - - - - ---....:: 

• • • • • 
HODlemade (Jelhilold. 

The following formula makes a . substance as trans
parent as pure glass at - the same time very 
pliable and strong : Dissolve four to ejght 
parts of gun cotton in a mixture of alcohol 
and ether, in proportion of 1 of gun cotton 
to 100 of the combined liquid, after which 
add 2 to 10 per cent of castor oil, or , any 
other oil unsjccative, and 4 to 10 per cent of 

,Canada balsam. Flow this mixture on to a 
glass plate, and dry in a current of air at 50'. 
The result is a leaf of hard substance as 
transparent as glass, and very nearly un
breakable, resisting perfectly the action of 
all salts, acids, and alkalies. 

Lysol, � NeW' A ntiseptic). 

the middle roof of the Manufactures build
ing at a height of 240 feet above the ground. 
Owing to the failure of the electric depart
ment of the Fair to furnish cables and cur
rent, only two of these lights are at present 
in operation. Our illustration shows one of 
them as it appears high above the Exposi
tion grounds, the Wooded Island in the fore
ground, Horticultural Hall in the middle 
distance and the Ferris Wheel and buildings 
of the Midway Plaisance further away. By 
comparison of the search light and the fig
ure, a good idea of the size of the projecting 
apparatus may be obtained. The top of 
the apparatus stands 8� feet above the 
platform and thfl diameter of the projector 
is 5 feet. The mirror. which is of silvered 
glass, has a clear working diameter of 5 feet, 

Fig. 4.-THE COURSE OF THE ' LIGHT IN THE PROJECTOR. 

Lysol, says Dr. Eric Vondergoltz, of N�w 
York, is obtained by dissolving in fat and 
saponifying with the aid of alcohol the 
-fraction of tar oil which boils between 190° 

with a thickness of about Ys of an inch. It is carefully 
ground and polished on both sides, the labor requiring 
over five months for its completion. The back of the 
mirror is provided with a heavy coat of silver, pro
tected by a specially prepared paint. The training of 
the projector can be effected either by hand or by 
means of the electric motor placed under its base. 
When the electric motor is used, it can be operated 
from any distance. The large projectors are intended 
especially for coast defense, and the apparatus for con
trolling the projectors must necessarily be near the 
commander. 

, It is said that the light from this projector can under 
favorable conditions be seen from Milwaukee, 85 miles 
distant, and a person standing eight miles away can 
read a newspaper illuminated by the light of the pro· 
jector. ,A person standing at the side of the projector 
can, by the aid of a good field glass, distinguish the 
vessels of an enemy twenty miles away. 

Our second engraving shows the search light beam 
projected on the Fer
ris Wheel, and it is 
said by those who 
have seen it that al
though t h e Ferris 
W h e e l  if! dark in 
color, under this illu
mination it appears 
at a distance as if it 
were painted a glis
tening white. 

The peculiarity of 
this projector. aside 
f r o  m employing a 
parabolic m i r r o r , 
consists in using an 
arc light having the 
carbons parallel with 
the axis of the pro
jector, the positive 
carbon lying outer
most, with the crater 
in the direction of 
the mirror. 

close behind ; at the top we crawled through a scuttle, I and 200° C. It is a brown, oily-looking, clear liq uid, 
walked along the eaves of the gallery roof about 200 : with a feebly creosote-like odor. It contains 50 per 
feet, where we came to a second ladder, which was I cent of cresols. It forms clear mixtures at once, 
about fifty-five feet high. We climbed this, coming to in every proportion and at all temperatures, with 
the third ladder, which was about 125 feet. I have water. It possesses the properties of a saponaceous 
read of Jack and his bean vine, it may be a nice story. solution in addition to its germicidal power. While as 
but this was reality, as I climbed away, not daring to valuable as bichloride of mercury, it is without any 
look behind me, one step after another, at last reach- I toxic property-a point to he considered when it is used 
ing the top of the long ladder. The last ladder to clim b in cavities, and especlally in gynecology and obstetrics. 
was ten feet in height, bringing me on the cornice of In the latter, and especially in emergency cases, lysol 
the building, two hundred ' and forty feet from the is of the highest value. 
ground, 

.. The effect down below was beautiful. Thousands of 
electric lights glittering. The electric fountains throw
ing up purple, red, yellow and green streams of water, 
which added to the scene. A storm was coming up in 
the distance, and I mnst say I felt lonesome upon that 
roof, a th()usand feet in length. , But I had come to see 
the search light and was very anxious to see it and get 
down as soon as possible. When the switch was 

. ' . , . 
The Holy «(Jholera) Well at Mecca. 

Mr. E. Frankland, writing to the London Times, on 
the condition of the water of the holy well of Zem-Zem, 
used by the Mahometan pilgrims at Mecca, says : A 
sample of the water came to me through the India 
Office. It was full of d ead microbes and contained, in 
an equal volume" considerably more animal matter 

than is found in av-

The lamp used in 
the p r o  j e c t o r  re
quires a current of 
150 amperes at 50 
v 0 I t s , a n d  con
sumes about 10 elec
trical H. P. The 
surface intensity of 
the light in this mir
ror is 194,000,000 can
dle power. The ends 
of the carbons are 
shown full size in 
Fig. 3, and in Fig. 4 
the relation of the 

Fig. S.-CARBONS OF TIlE GREAT GERMAN SEARCH LIGHT, FULL SIZE, SHOWING ARC AND FLAME. 

erage London sew
age. In addition, it 
afforded evidence of 
previous p o l l  u tion 
with an amount of 
such matter at least 
six times as great "as 
that contained in an 
equal volume of ave
rage London sewage. 
The water has been 
again, quite recently, 
analyzed by Colonel 
Bonkowski Bey, con
sulting chemist to his 
Majesty the Sultan 
of Turkey. His re
sults confirm my own 
analysis. They show 
that the water is still 
abominably polluted 
b y  excrementitious 
matters. � h e sur
roundings of t h i s  
well a l' e s 1,1 c h as 
would be likely to · 
impart to the water 
these dangerous in
gredients. Mecca ap
pears t o  h a v e no " 
sewerage system ; all 
foul matters heing 
buried in the earth 
within or near the 
city. Hence the foul
ness of the water per
colating into the well 
through this maRS of 

arc, F, to the mirror, A, is shown. The carbons may 
be adjusted to project either a convergent or a diverg
ent beam, moving them inward toward the mirror 
producing the divergent beam, and

' 
moving them in 

the opposite direction producing the convergent beam. 
The average intensity of the rays received by the 

, mirror is 45,600 candle pOwer, and the mirror takes up 
a beam having an angle of 140°. This angle includes 
the most inteme rays, which lie between 40° and 60° 
from the normal. 

The various points here given in relation to this in-

thrown, the beam of light shot forth and the scene was I corruption. Colonel Bonkowski Bey informs me �hat 
inore dreamy than ever. Gnats, fiies, and thousands of Mecca is supplied with water of excellent qualIty ; 
vermin fiying through the rays looked like bright but, of course, the pilgrims are bound to drink. at the 
pieceI'! of metal. The power of the light being so great, holy well. Tens of thousands of pilgrims continue to 
when it was thrown on the Ferris Wheel, about two die of cholera at Mecca and to spread the disease 
miles distant, the structure appeared to be like white elsewhere ; but, so far as I know, no measures have 
enamel, although it is a dark object, the outline of been taken to prevent pollution, and Mecca continues 
which was very sharp and clear. Smaller details were to be a cholera center. 
distinctly seen. When the beam was thrown on a. ,. . . . . 
white object close by, the effect was surprising. It PONTOON bridges, with copper pontoons, were in· 
was like the focus of a sunglass, and seemed as if the vented by the French about 1672. 
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THE WORLD'S COLUMBIAN EXPOSITION-STATE the in

.

teriOr, which contains
' offices, retiring

, 

room

. 

S" I' excellent a�thoritythat such is the case. The probable 
BUILDINGS. parlors, etc. , as well as considerable space for exhibits. weight of one of these six-car trains is about 270 tons. 

The Indiana State building is in the French Gothic The building of Colorado, the " Centennial State," Our contemporary then goes on to consider the" burst
chateaux style, and its appearance is a credit to the was designed by Mr. H. T. E. W tlndell, of Denver. The ing effort " of an engine going around curves, and calcu
Exposition, thtl architect, and the State of Indiana. architectural style is that of the Spanish Renais- lates that at 100 miles an hour this " bursting effort " 
It is the design of Henry Ives Cobb, the architect of sance. The building is very pleasing and successful, on a curve of 660 feet radius would be a little more 
the beautiful Fisheries building. Cost, $60,000. The from aIi architectural point of view. The color of than equal to the weight of the train. " Thus, with a 
building measures 53 by 152 feet. The first story is the building is an ivory white, and its two stairways 65 ton engine this bursting effort would be 65 tons. 
Indiana graystone, the second and third stories are of outside the building add to the picturesque effect� Hence, it approaches perilously near to what would 
wood covered with staff. The towers are 150 feet high. The twin towers are 80 feet high, while the peaked suffice to overturn an engine botlily." The Writer 
The floors of the lower story are covered with mosaic, roof rises from a cornice which is 26 feet from the conciudes that " while speeds of 100 miles an hour 
and the doors and other woodwork are in oak. Par- ground. The building measures 45 by 125 feet, and may be regularly attained on railways, we not only 
lors and waiting rooms take up the ground floor. The I the entrance is 40 feet wide and 26 feet deep. Balco- believe, but know, that they can only be reached with 

THE NEBRASKA STATE BUILDING. THE COLORADO STATE BUILDING. 

THE INDIANA STATE BUILDING. THE MAINE STATE BUILDING. 

THE WORLl)'S COLUMBIAN EXPOSITION-STATE BUILDINGS. 

upper floors are devoted to offices, exhibition rooms, 
etc. 

The Maine State building is an octagonal building 
with a ground area of 65 ' feet square. ' The architect 
was Mr. Charles S. Frost, and the cost $20,000. The 
building is two stories high ; the flrst story is of granite 
from various quarries in Maine. The roof exhibits the 
slate of the Monson quarries. The interior consists of 
an octagonal rotunda two stories high, around which 
are grouped offices, exhibition rooms, etc. 

The Nebraska State building is built in the colonial 
modification of the classical style. The building, 
which was designed by Henry Voss, of Omaha, mea
sures 60 by 100 feet, cost $15,000, and is very pleasing 
in appearance. A large portico, the ceiling of which is 
supported by eight large Columns, gives admission to 

nies abound, and the whole building suggests pleas
ant lounging. 'The usual reading rooms, parlors, etc. , 
are provided. ' The interior fittings ar� rich and in 
good taste. 

.. .  - , . 
Hlgb Hallway Speeds. 

One of our English contemporaries says that " it is 
stated that speeds of 80 miles, 90 miles and finally 112'5 
miles an hour have been attained on American rail
ways. It may be taken for granted that these state
ments have foundation in fact." Probably our con· 
temporary would be astonished to know that a speed 
of 90 miles an hou!" is reached every day for very short 
distances on one railroad in the United States, and 
this with trains of four, five and six cars. We have not 
inspooted the performance sheets, but we are assured on 

safety on tracks especially constructed for the pur
pose. " We hasten to assure the editor that these 
prodigious speeds are not made on curves in this coun
try ; but we call the attention of Mr. Buchanan, Mr. 
Ely, Mr. Paxson, Mr. Vauclain and other reckless 
Yankees to the note of warning which the English 
editor has sounded.-Railroad Gazette. 

Hoat ,Sonk by a Sbark. 

A remarkable drowning accident happened in the 
Bay of Fundy, oft' Green Point, Digby County, AugUst ' 
7. An Indian, accompanied by a boy, was paddling 
in a birch barK canoe when a large shark bit the bot
toni out of the canoe and it filled with water. The 
Indian sank and was drowned. His body was after
ward recovered. The boy was sa.ved. 
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gist. One prominent case contains a magnificent dis
play of gold in grains and nuggets ; sapphires, rare 
and beautiful for size and luster, are under the same 
glass, and yet the most conspicuous display in this sec
tion is that of copper in immense sheets and long bars. 
They are sent by the Parrot Silver and Copper Com
pany, whose mines and reduction works are at Butte 
City. 

Colorado's coal exhibit is most interesting. It is 
shown in all the forms, from lignite. bitumincus, semi
bituminous, up to anthracite, whose analysis shows : 
Carbon, 89 '45 per cent ;  hydrogen, S 'SS per cent ; oxy
gen, 1 '19 per cent ; and sulphur (only), 0'78 per cent. 

T. beautiful white buildings of the Exposition are Here is powdered silica as white and apparently as 
to be sold as junk. They are soon to be advertised well suited to the glassmaker's use as that from the 
and knocked down to the highest bidder. About the ' Massachusetts deposits. Gypsum in its natural state 
only things of future use in them are the iron and steel and reduced to plaster of Paris is shown in large 
arches and timbers. It is thought that not more than quantities. From what is E\.upposed to be the only 
$1,000,000 can be realized from the auction. The most source in the United States, t\le Cheyenne Mountains, 
expensive buildings will probably bring the least have been brought quantities of cryolite, whose analy
money. The Manufactures and Liberal Arts build- sis is given as :  Aluminum, 1S per cent ; fluorine, 64'50 
iug, which $1,600,000, and which has t500,OOO in arches per cent ; sodium, S2'50 per cent. There is a wealth of 
alone, will of necessity, it is believed, be given to the lead, silver, iron, and copper ore. Zincis shown in the 
man who will tear it down and carry the material various stages of smelting. 
away. The magnitude of the undertaking will be real- The display of gold is especially interesting because 
ized when it is stated that each arch contains twenty it includes the telluride petzite and a large n�mber of 
car loads of steel, all ' the pieces being firmly riveted crystals of the native inetal. Some are arranged un
together. The salvage in the Administration building der magnifying glasses. The right of this State to 
will also be very small. The Mines building, on the much space is told in the following figures, which show 
eontrary, is regarded as a  more favorable prOSllect. The that between 1876 and 189S Colorado mines have added 
steel arches are much lighter than those of almost any to the wealth of the world : 
other l:mildiug on the ground, and could be taken down 
and set up again for a large workshop or factory. They 
would alsO be available for a depot of moderate size. 

Two hundred and ninety-one West Point cadets 
arrived in Chicago August 18. They encamped on 

Silver • • • • •••• • ••• • • • ••• ••• • • • • •• • • • • • • • • • • • • • • •• • • •• •  $278,106,1i25 
Gold. .  . . . . . . . . . . .  . . . . . .  • •  . . . .  • • • •  • • •  • • • •  • •  • • •  • . • . . . .  • 63,Q48,268 
Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  68,068,000 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . . . . . .. 49,784,726 
Copper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,163,040 

the plaza between the Government building and the The display made by Arizona is not so wide in its 
Illinois, the brick battleship. The United States Mili- rauge as that of the States mentioned ; but for beauty 
tary Academy band accompanied the party. it is unsurpassed. The specimens of petrified wood 

Aug. 19.was dedicated to Britain's glory, and loyal from Apache County are not flner than those TUfany 
sons and daughters of the empire flocked to Victoria has, but the great fragments of trunks rt>assure one 
House to see the Union Jack floating from the top, about the vast extent of the forest changed into this 
and to Festival Hall to hear " Rule Britannia," gorgeous mass of color, which no artist can approach 
" God Save the Queen," and other selections fitted to in mosaic. There are very interesting crystals, red 
the occasion, as well as enthusiastic speeches full of and yellow, of sulphur and arsenic, formed in the pro
loyalty to England and good Queen Victoria. The at- cess of roasting ore. One cubical mass of azurite 
tendance was large, and when the evening closed with weighs 5,695 pounds and assays S5 per cent of copper. 
splendid fireworks it was agreed by all that British The crystals of both azurite and malachite are mag
day was fully as successful as German day. nificent. Many of them are drnsy, and the effect is 

The Rocky Mountain and Paciftc State.'! and Ter- that of the richest velvet. Such specimens are too 
nOOnes in the PaJiaee oj MineS' a1lid Jlining.-The beautiful to be reduced for the metal'. Let us hope 
most depressed pessimist in these days of financial that the sight of the table tops of malachite shown in 
disaster could hardly fail to be cheered by visiting the Russian section of the Liberal Arts building may 
the sections of the Mining building occupied by our induce some one in this count.ry to utilize some of the 
most Western Territory. The abundance of treas- Arizona deposits in this way. They should be cut in
ure there displayed gives one the sense of a practi- stead of melted. A ph ilanthropist might undertake it, 
cally exhaustl�s supply. in the cause of restbetics. 

For the untraveled visitor from the Atlantic sea- The boundaries of New Mexico's display are defined 
board, there are many surprises. He is not prepared by walls formed of masses of quartz and ore pyrite, 
to see large quantities of crude petroleum from Wyo- galena, malachite, etc. There are beautiful crystals 
ming and from Colorado, not only the crude oil, but of vanadinite, fluor spar, aragonite and selenite ;  some 
naphtha, paraffine and the other light oils. He has of the last are three feet long. Idaho has sent a pieee 
supposed that the Lake Superior region andlArizona of rock containing a great number of fossil fish. Her 
were our chief sources of copper, but in the Mon- exhibit of ore is very rich and interesting. Native 
tana section he reads that " in 1892 Montana pro- silver in quartz and in strings is shown in large quan
duced more copper than all the rest of the United tities, and argentite assaying 80 per cent of silver. Of 
States togeth�r." Utah has not been famous for its the lead ores, the specimens of yellow pyromorphite. 
coal, but the Territory has a great display, show- cerusite and galena are remarkable for size and beauty. 
ing, indeed, much of the history of its production and Mineral water in bottles occupies a prominent place 
the results of its distillation in the specimens of in the-section, and suggests the locality of the � 
albertite, nintahite,'"asphaltane, lignite, natuta.l coke toga of the future. j 
and coal of various de�s of bitumenization. New Wyoming shows great masses of coal and rich gold, 
Almaden bas been known as the source of our mer- iron, lead, copper and tin ores ; of the sulphates, gyp
cury, but Utah has this, too, ' in abundance, alloyed sum in fine crystals and magnesium and sodium in 
with gold, and in the realgar and cinnabar ores. large masses suggest exhaustless quantities to be had 

While there is much similarity in the exhibits of all for the taking. Of building materials, red sandstone 
this group of States " and Territories, I have studied is exhibited. Among the many minerals, both rough 
them with reference to noting the characteristic speci- and polished, ' in this collection, none ' are so rare as 
mens in each, and of these chiefly I write. the blue and white mOss agates. One is tempted to 

Utah's section is large and crowded, but not well ar- linger long in this section, for the clear, large photo
ranged. Much space is given to a black, highly lus- graphs of the YellowstOne Park are so arranged that 
trous substance resembling albertite aud labeled " Gil- he feels he is actually among the geysel'H and other 
sonite, from Eort Duchesne." I have never been for- wonders of the strange, wild region. The photographs 
tunate enough to find any one in charge of the section, in the other sections of which I have spoken are hardly 
and men in those adjoining are as ignorant as your cor- less interesting ; some of them show the color of the 
respondent about this mysterious-looking substance. rocks, all of them give such an impression of grandeur 
But the quantities of stibnite, sulphur and copper ores that the lover of scenery is tempted almost as much as 
tell their own story. In unguarded cases are rubies the would-be finder of a fortune to risk his all in 
and onyx of great value. Salt is shown in massive actually getting a view in situ of all these mountain 
cubes. Matrix alum in large quantities, asbestos and marvels. 
mica are conspicuous Of the Pacific States, Washington makes a brave 

Montana's display is among the most showy. Peo- display of iron, silver and gold ore heaped in pyra
pIe who have no interest in her . minerals look with mids. Among the gold nuggets from Kittitas County 
wide-eyed admiration at the graceful figure of Justice. is one valued at t5OO. A unique exhibit in this section 
I am told that Ada Rehan was the model for the sta- is that of colored sands arranged in glass jars. There 
tue, which was cast in Chicago of Montana silver. It are eleven shades, ranging from pure white through 
stands on an appropriate pedestal near the center of grays, yellows, etc. , to garnet. What a paradise for 
the, section. But the display of silver in its unworked future glass and porcelain makers ! This State shares 
condition is, to some eyes, even more beautiful ; the with Colorado in being a source of molybdenum. 
native crystals are wonderful in their perfection, and California's display of gold and silver is not signifi
the quantity in strings is surprising. The flne crystals cantly larger than that of her neighbors on the east 
of quartz incrusted with rhodochrosite. of baryta, cal- and north. The effort of her exhibitors seems rather 
cite and selenite are most satisfying to the mineraJo- to have been to show her other treasures, of which the 
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'World has heard less, and they are truly bewildering 
in quantity, variety and loveliness. 

Such skui in transmutation as the alchemist never 
dreamed of, nature has shown in that marvelous place. 
Out of masses of carbonate of lime have been cut thin 
pieces varying in size from a few square inches to two 
or three square feet. The pictul'es are polished, and 
arranged on easels like transparencies ; they show 
cloud and mountain effects in pale greens and yel
lows ; the touch of gray in the white gives all the ap
pearance of a haze in the atmosphere. These ex
quisite pictures are sold under the. name of onyx, at 
hundreds of dollars apiece. They are far more deli
cate and beautiful than the marble called Mexican 
onyx. A slab of moss agate measuring four feet by 
four vies with the marble in beauty. Cinnabar is 
shown from the Bradford mine in ;Lake County, so 
rich that the product for the month of January. 1893, 
was 760 flasks of mercury. Aluminum is obtained from 
a clay whose analysis shows : 

Aluminum . . . . . . . . . . . . . . _ > . . . . . . . . . . . . . . . . . . . . . . .  42'97 per cent. 
Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . _ 12'54 .. 

Oxide of iron. . • . . . • •  . . • •• . • •  • . • •  . • • •  . . . •  . . • •  . . • •  • 0'63 
Alkalies . . . . . . . . . . . . . . . . . . . . . _ •• . . . . . . . . . . . . . . . . . 4'70 
Water. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  0'39 

Among the iron ores are found magnetite, limonite, 
chromic �nd bog ore. Among the copper, the red 
oxide and the green carbonate. Stibnite is there with 
ingots of antimony beside it, and specimens of pyro
lusite found in paying quantities. Salt is displayed in 
both translucent and opaque cubes. Borax and as
bestos swell the list. Nothing is more noticeable than 
the masses, large and small, of rubellite. There is "a 
profusion of it from San Diego County. One must see 
the radiate crystals of red tourmaline set in the 1i18.c 
lepidolite to know the exquisite beauty of this mineral. 
A case of rocks of the State shows many representa
tives of both metamorphic and igneous-basalt, 
graphic granite, gneiss, diabase, trachyte, diorite, 
porphyry, porphyritic syenite, etc. Possibly, it is in 
the study of these California rocks, where almost 
every known metal is hidden, that geologist and 
mineralogist alike are to find the answer to some of 
their most puzzling problems. 

• t e l . 
The (JololDblan Expo.Ulon. 

To the average mechanic there is here a vast 
amount of what he may deem unimportant to the in
ventor, or even the ordinary mechanic, as he views 
the vast collections. Yet as he studies the articles and 
machines, so numerous and vast in their variety, he 
will not tire of instruction. New articles of use are 
here before him, and from all civilized, half civilized, 
down to the real barbarian, from the flint ax to the 
wonderful dynamo, is a vastness of inconceivable 
wonder. No one man or: woman of natural genius 
can aiford to remain away, if they can possibly procure 
means to bring them here. 

Those of foreign birth who have made this land for 
any considerable time their home will find here erected 
facsimile buildings and relics of those in their far 
native land, from that of massive public buildings 
down to the humble dwellings like the poor Irishman's 
thatched roof, to the famous Blarney Castle ; and to 
an American who has traveled abroad out of curiosity 
these remarkahle ' resemblauces are exceediugly inter
esting. Chicago is remarkably fitted and located for 
this wonderful exhibit, 1>eing located on the great lake. 
Naval and marine exhibit.s are shown to great advan
tage. Here is everything in this line, from the war 
ship and beautiful yach� to the crudest dugout ' from 
Canada's backWoods, which brought its remarkable 
adventurer in his patched-up craft over one thousand 
miles, and really a beggar, to see the marvelous wonder 
of the world. * 

I got a sight at Brousseau's log canoe, self, and dog. 
It is photographed here, but I failed to get hold of 
one. Your reporter should get one and illustrate it in 
the SUPPLEMENT. 

On� never tires of the strange collections of the far 
off regions. I was to-day through the India house, 
where wooden images of worship and ingenious 
carving and the very finest fabrications are col
lected. To the inventor, the mechanic, the mineral
ogist, the chemist, the fabricator, the designer, the 
learned and the unlearned, here is your school that 
will never be seen again in this generation. 

J. E. EMERSON. 
• The man's name Is Antoine Bronsseau_ Although nnable to read or 

write, he heard of the Fair and made np his mind to visit It. He fonnd an 
old leaky pnnt abont 15 feet long which had been abandoned, patched It 
np, and decided to nile It as his means of transportation. With the aid of 

favorable winds, a horae blanket, and an old wooden paddle, he succeeded' 
In reaching ChIcago after traveling a distance of something like 1,000 miles. 
HIs only companion Will! his dog Pete. Before he left his northern home 

he had never seen a railroad or an electric light; had never heard a band of 

mnslc or the whl8tle of a steamboat. At one of the points on his way a 
band of mnsic was playing, IIIId there also he first gazed npon the wonders 
of e1ectr1elty. He was so carried away with what he saw and heard that he 

thonght he had reached heaven. The region whence Bronsseau comes Is as 

wlld to-day as it was when ChIcago was only a trading post, the temporary 

stopping place of men like himself. He says that he has lived In the woods 

for months at a time withont seeing a hnman face. He was born and raised 
In the wilderness, and nntil he started on this WOJlderfnl voyage of his he 

was ignorant of the cendltiona of life In the great world beyond the 
"elearlnp." 
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T HE  NEW U .  S .  S. DETROIT. 

This cruiser is the latest addition to the navy, and is 
a.n exponent of the class of so-ealled protected cruisers, 
which rely solely upon coal and a very minute sub
division of. the compartments in the region of and be 
low the load line for protection against serious injury. 
This is further secured by cofferdams worked in the 
vicinity of the machinery spaces to prevent the water, 
in case of injury, from finding its way to the larger 
compartments in the center of the vessel. 

All the machinery, dynamos, and magazines are 
placed beneath a watertight deck of thin plating, 
which at its outboard ends is some three feet beneath 
the water line, but rises considerably above it in the 
central portious. The object of this deck is, not to 
afford resistance to a shot from an enemy, but to allow 
the side of vessel to be pierced near the load line, or 
even below it, without flooding the compartments 
containing the boilers, engines, and magazines. The 
dimensions are all follows : 

Length on load line. . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . .  257 feet. 
Beam, extreme. . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . .  If1 
Dranght, mean. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  14J.1i " 
Displacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,050 tons. 

The battery carried is eight 5 inch R. F., two 6 inch 
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breech-loading rifles, six 6 pounder Hotchkiss guns, 
two 1 pounder, two Gat.lings, and five tubes for launch
ing automobile torpedoes. The 6 inch guns are mounted 
in the open on the poop and forecastle deck, and pro
tected by flying shields of light armor. The 5 inch 
guns are mcnnted in an open waist, and beneath the 
poop and forecastle, as shown in accompanying pic· 
ture, the machine guns are so disposed as to command 
all points of approach to the vessel. The machinery 
was designed to develop 5,400 I. H. P. , and the esti
mated . speed with this power Was 18 knots per hour ; 
but under the stimulus of a bonus of $25,000 offered by 
the goverument for ea�h quarter of a knot in excess of 
the speed contracted for, the builders succeeded in 
making a speed of 18 '7 knots with a developed power 
of 6,000 horses, thus netting them the handsome bonus 
of $150, 000. 

The Montgomery is a sister ship, and the builders 
have great hopes on her trial of e!'.:ceeeding the per
formance of the Detroit. This class of vessels is among 
the most useful we possess in times of peace, on accouut 
of the small cost of keeping them in a high state of 
efticiency, and that, owing to their light draught, they 
are able to enter all ports of any importance, represent
ing our countrY and protecting its commercial inte-
1'6&ts. 

As nava.l vessels are necessarily the homes of the 
officers and men for cruises of at least three years, ' the 
matter of comfort in the accommodations and imp1'ove-

J citutific �mtrica •• 
ments that tend to make the vessel more habitable and 
healthful are of more importance that at first view we, 
who at most are accustomed to trips across the ocean, 
are disposed to give them ; therefore, in the Detroit, 
we find the quarters commodious, heated by steam, 
ventilated by huge fans near the \lenter of the vessel, 
which draw the heated and vitiated air from the Jiving 
spaces and discharge it overboard, allowing fresh and 
pure air to find its way in through the hatches and air 
ports. The vessel is also lighted in all parts by incan
descent electric lights, and provided with powerful 
steam pumps which can in a necessity, at a moment's 
notice, draw water from any portion that may be in
jnred. 

The contract was made with the Columbian Iron 
Works and Dry Dock Company, of Baltimore, Md , for 
the building of the hull and machinery at a cost of 
$612, 500. The vessel is now in commission, under ·the 
command of Captain Brownson. 

• .  e t • 
Chloride A.ccDIDDJ.tor PJ.te .. 

The plates of ' the Electrical Storage Battery Com
pany, of Philadelphia, are made, so says Electricity, as 
folIo.ws : 

The chloride accumulator plates are manufactured 
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THE NEW PROTECTED CRUISER DETROIT. 

in the following manner : Chloride of lead and chloride 
of zinc mixed in the proper proportions are cast into 
rectangular tablets, which may then be snbjected to 
such treatment as will withdraw the chloride of zinc 
and at the &ame time decompose the chloride of lead, 
and thus convert the tablets into plates suitable for 
use in storage batteries without any further mechani
cal treatment. 

It is customary, however, to first incase the tablets 
in a frame of metal, which serves to hold them rigidly 
and protect them from inj ury in handling. This is ac
complished by placing the tablets of chloride of lead 
and chloride of zinc in a suitable mould and pouring 
in a melted alloy of lead and antimony, which flows 
around the tablets, forming a frame in which they are 
firmly and permanently fixed 

The above constructed plates of chloride of lead and 
chloride of zinc are not capable of use in a storage bat
tery. They are not capable of serving as oxygen plates, 
as they will not absorb oxygen. 

They are not capable of use as hydrogen plates, as 
not only would their immersion in the dilute sulphuric 
acid of a storage battery cell result in contaminating 
the fluid with chloride of zinc, which would be fatal to 
its proper action as a storage battery fluid, but the 
effect of hydrogen liberated would, if any Ation took 
place, be to form hydrochloric acid with the chlorine 
of the chloride of lead, which hydrochloric acid would 
further contaminate the fluid and make it inoperative 
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as a storage battery fluid ; moreover, these tablets are 
non-conductors of electricity. 

It is evident, therefore, that the plate of tablets con
sisting of chloride of lead and chloride of zinc is worth
less in its present condition as a storage battery plate, 
and cannot be used as such. Its chemical composition 
mnst first be radically changed in order to fit it for ser
vice in a storage battery either as an oxygen or as a 
hydrogen plate. This chemical change is brought 
about by means of a bath of chloride of zinc or some 
eqnivalent substance in which the plate of tablets is to 
be immersed in connection with a slab of metallic zinc. 
This arrangement is in fact a primary battery in 
which the zinc acts as the positive element, while the 
tablets constitnte the negative element. 

The chemical action in this combination results in 
withdrawing the chloride of zinc from the tablets by 
simple solution in the bath, and the withdrawal of the 
chlorine of the chloride of lead from the tablets and 
the flxing it in combination with the zinc with the 
formation of chloride of zinc. 

The chloride tablets in the plates are not in any sense 
active material, nor are they material capable of be
coming active in a secondary battery fluid. 

They only constitute material which may be subse-

quently rendered active by the electrical disintegration 
which is brought about when they are connected with 
the zinc plates in the bath of chloride of zinc. When 
the process of electrl . .)al disintegration is complete and 
we have washed aU- the chloride of zinc out of the plate, 
we have a mass of metallic lead which is suitable for 
immediate use in a storage battery without the tedious 
forming process of Plante, and without the application 
of any active material or material about to become 
acltive by the processes of Brush or Faure. 

. . . , . 
Phytollne Cor Obe8Uy. 

An excessive amount of fat, says Dr. I. N. Love, 
M. D., of St. Louis, is not only unsightly, but is un
healthy ; in fact, as an evidence favoring the ' thought 
that fat is a low grade tissue, we speak of other tissues 
degenerating into fat. Certainly, the tendency toward 
the accumulation of an extra, unnecessary amount of 
fat favors a dangerous fatty degeneration of the heart 
and the tissues forming other important organs. The 
proper selection of diet, with exercise, can do much 
toward the diminishment of fat ; but the profession 
and the laity have long looked for some remedy which 
could be depended upon to assist toward the consum
mation devoutly to be wished. In phytoline we have 
such a remedy. It is prepared from the active princi
ple of the berries of the Phytolacca deca.ndra atter hav
ing been touched by the early � 
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RECENTLY PATENTED INVENTIONS. 

Kalhvay Appliances. 

'I'RAIN STOPPING DEVICE. - John B. 
Gross, Hoboken, N. J. A moving train is, by means of 
this device, designed to be stopp<ld automatically when 
moving into proximity of an open switch, draw or other 
point of danger, the steam being shut off and the air 
brakes applied to bring the train to a standstill. The 
mechanism comprises principally a valve connected with 
the train pipe for applying the brakes and means for sup
porting the valve directly from the axle of the locomo
tive or tender, in connection with a valve-operating lever 
adapted to be actuated by a track mechanism. The same 
inventor has obtained a further patent on a train stopping 
device, relating principally to the track mechanism nec
essary in the operaUon of the foregoing improvement. 
The invention consists essentially of a signal arm, which 
swings over the roadbed, and is journaled in a bracket 
erected on the ties, there being also supported On the 
bracket a mechanism connected with the.shaft of the arm 
and with the switch or draw. 

11 titniifit �lUtrita1l. 
counteract the movement of the stick in one direction 
and return it, the device being formed of two portions 
and a stop, whereby one portion of the spring is relieved 
of further strain before the end of the movement of the 
picker stick, and the remaining portion is subjected to a 
suddenly increasing tension to check the movement of 
the picker sUck and prevent breakage of the picker. 

BELTING. -Karl Kuchler, Aussig, Aus
tria-Hungary. This is a woven belting formed of wire 
and fibrous material interwoven to present the wire to 
one face and the fibrous material to the other face of the 
belt, the fibrous material being carried over to form the 
selvedge of the belt, and a protective border being secured 
to the outer face of the edges. This belting is designed 
to be very inexpensive, pliable, with the minimum of 
.. stretch," and the quality of " hugging the pulley." 

neously filled without spilling, whether transparent or 
not, there being separate filling tube of correct size for 
each bottle, and there being connected with the source 
of supply reservoirs adapted to hold a predetermined 
quantity, with means for cutting off the connection while 
the bottles are being filled and turning it on after they 
are filled. 

SCULL PROPELLER. -George O. Adams, 
Firth, Neb. Two sets of scnlling blades are jointed to 
independent hubs at the rear of the boat and arranged to 
revolve in opposite directions, with their axes above the 
level of the water, the blades being arranged to open or 
expand and descend partly into the water, or to close up 
partly out of contact with the water. Great effective
ness in propelling may thus be obtained, the boat being 
steered by rotating only one blade . 

SAW TEMPLET. -Benjamin F. Spooner, ANIMA
.
L

. 
TRAP. -Jo�eph 

.
Nelson, �au-

T T ff d ' d f il'U for am voo, m. Shdmg between vertical gUIdes of a SUItable ?range, exas. . 0 a or Improve aC 1 e� ex -
frame is a weight adapted to be suspended by a bail ming and markmg saws, to correct. faults m th� saw I connected ,vith a pivoted locking arm, the bait being so bl�e by me.�s of t�e usu� hamm�nng process, IS the held that the stepping of the animal upon a tripping object of thlB mvention, which' pr?V1des a stocl<. or holder platform beneath will free the weight to drop on the � wh�ch !S ad!U:�b� hel� a fleXIble band, WIth means aulmal. The trap is cheap and simple, easily sprung, or adJus ng e eSIre curve. and especially designed for catching small auimals, as 

MACHINE FOR FORMING SPIRAL WIRE rats, mice, squirrels, etc. 

Designs. 

[SEPTEMBER 2, IB93. 

I'he charge jor Insertion wnd.er thiB head is One Douar a line 
for each insertion ; about eight words to a line. Aa1.'eT. 
tisements must be received at publication office as earlv as 
Thursday morning to appear in the jollotqing week's issue 

Order pattern letters & figures from the largest varie-
ty. H. W. Knight & Son. Seneca Falls. N.Y., drawerl1l5. 

., U. S." metal pOlish. Indianapolis. Samples free. 
For pile driving engines. J. S. Mundy, Newark, N. J. 
Kemp's J.\.fanure Spreader, Syracuse, N. Y. See Adv. 
Improved Iron planers. W. A. Wilson, Rochester, N.Y. 

Steam Disinfectors. 
Geo. T. McLauthlin & Co., 120 Fulton St .. Boston, Mass. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer. Philadelphia, Pa. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Steam Hammers, Improved Hydraulic Jacks. and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Screw machines, milling maChines, and drill presses. 
'.rhe Garvin Mach. Co., Lai"ht and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N. Y. 

CAR JOURNAL LUBRICATOR. -Sampson 
Walker, Winnipeg, Canada. A hanger suspended from 
the box has a horizontal member extending beneath the 
journal, on which torns and slides a loose roller pressing 
against the lower face of the journal. The roller has on 
its face a layer of cotton wicking and turns in oil, with 
which the lower portion of the box is filled. The con
struction is such that the device cannot be accidentally 
displaced, while it can be quickly and accurately ad
justed to apply the oil eveuly to the journal and does not 
req nire any kind of packing. 

SPRINGs.-William B. Jackson, Portland, Oregon. This 
invention relates to springs used for making bed mat
tresses, upholstering and other purposes. To illustrate 
and explain the various details and combinations of parts 
embraced in the improvement has required a patent 
which has seven sheets of drawings and twelve printed 
pages of specificaUons and claims. The machine is ar
ranged to automatically coil the wire into a double spiral 
and to fasten the ends of the wire upon the end coils. 

DRESS TRIMMING. ·-J ulius 

Wanted-Capital to devel op a patent. For sC'Je, two 
patents. in whole or part. .. Develop Patent," 11 Wash
ington Street, Newark, N. J. 

Dreyfuss, Guild & Garrison, Brooklyn, N. Y., manufacture steam 

Electrical. 

ELECTRIC SWITCH. - Joseph H. Mc
Evoy, Waterbury, Conn. This invention provides a 
peculiar construction and arrangement of rotary contacts 
with positive actuating mechanism and an escapement or 
intermittent stop mechanism for conveniently and quick
ly turning on or cutting off any number of electric lamps, 
motors, heating apparatus, telephone or telegraph instru
ments, etc. It is also adapted to the nse of cutting off 
all circuits leading into a building in case of fire and can 
be connected through electro-magnets' which operate the 
shifting lever by wires running to thermostats at differ
ent points, so as to he automatically operated in case of 
fire or a great rise in temperature. 

SUPPLY SYSTEM FOR ELECTRIC RAII,
WAys.-Wilton F. Jenkins, Richmond, Va. The main 
feed wire, insulated throughout its main portion, is firm
ly secUred alongside the outer side of the rail by a special 
form of clamp, and at intervals of six or eight feet is a 
baled, looped portion, adapted for engagement by the 
brush or contact piece upon the car, a removable cap flt
ting oli the extremity of the contaot portion to receive 
the frictional wear of the brush. The latter is formed to 
extend. between two of the feed wire contacts, so as to 'be 
always in tonch with one of them, a wire leading from 
the brush to the motor on the car. 

GAS ENGINE ELECTRIC IGNITER. 
Frank E. Tremper, New York City. Permanently sepa
rated rigid electrodes are, according to this invention, in
sulated in the cylinder, the electrodes being formed with 
sharp-edged heads at their inner ends inside the cylinder, 
while a flexible sparking strip is held insulated on the 
reciprocating piston and adapted to make contact with 
the heads of the electrodes. The device ·is designed to 
ignite the charge in the cylinder always at the proper 
time, a prematnre explosion or failure or ignition being 
positively prevented, while at the same time the construc
tion is simple and durable. 

Mining, Etc!. 

·ORE SEPARATOR.-Charles F. Willsie, 
Ogden, Utah Territory. A blast fan is connected with 
Qne end of a casing, at one end of which is a hopper, and 
" series of connected pans containing quicksilver is ar
ranged on the bottom of the casing, agitating wheels 
being mounted to revolve in the pans, above which is a 
series of hinged gates. The improvement is more espe
cially designed for dry placer mining, to conveniently and 
quickly separate the precious metals from the sand with
out the use of water. Electricity is applied to the plates 
and pans to electrically charge and give Efe to the quick
silver and keep it from flouring, and lamp heat applied 
under the pans, or other means, to facilitate the separat
ing of the "recious metal from the sand. 

llIech anl cal . 

TOOL FASTENING. - Robert Douglas, 
Fall River, Mass. This invention provides means of se
curing files and other tools to wooden handles. The ta
pering shank of the tool carries on its end a hard· metal 
collar, and the shank, with its collar, is adapted to be 
driven into a previously made recess in the handle, the 
collar fitting very snugly at the inner portion of the re
cess, and the outer end of the recess being engaged by a 
portion of the tapering shank, whereby the tool is firmly 
held in place and prevented from torning. 

WEAVING ELASTIC F ABRICS. -Samuel 
Brown, Easthampton, Mass. Thio invention provides a 
method of weaving an elastic fabric, on one face of 
which is a frill woven integral with the body. The warp 
for the body is formed in two sections, arranged one 
alongside the other, and the warp for the Irill is similarly 

Agricultural. 

POTATO DWGER. - Hamilton Pray,' 
Clove, N. Y. Attached to the rear of a plow of any ap
proved construction is one or more chain drags, some of 
the links carrying prongs arranged in a novel manner, 
constituting an operating agitator or whirl as the chain 
is drawn along. :I'he whirl also has the tendency to 
throw the potatoes farther out to the sides of the 
furrow, keeping them on the surface of the gronnd 
and preventing their being covered np by the loose roil
ing earth. 

LAND PULVERIZER. - Benjamin S. 
Sexson, Cincinnati, Ind. The main frame of this ma
chine, with its drive wheels and axle, supports and op
erates a vertically swinging frame carrying rotary cutters 
or pulverizers adapted to be held at any necessary height 
and to turn easily through and pulverize the soil. Sev
eral of the pulverizers are provided to adapt the machine 
to different varieties of soil and to obviate replowing on 
any soil which has been once plowed, and the construc
tion of the pulverizers is such that they may be cheaply made and easily repaired. 

CONVEYER BELT FOR HARVESTERS.
Delos W. Storms, Western, Neb. This belt has diagon
ally located slats of greater thickness at their grain ends 
tban at any other point of their length, the slats being 
constructed of a leather body and having a capping or 
covering of sheet metal. The construction is designed to 
obviate any falling out of the grsin and insure its deliv
ery to the elevator or the various packers of the binder 
straight, or in such manner as to insure its proper bind
ing. 

MIsccllaneous. 

SAFE. -Frank Orawford, North Urba
na, N. Y. The door of this safe is made so that alarm 
will be sounded in case it is attempted to drill into it, or 
so that a cartridge may be exploded to kill or seriously 
injure the one operating the drill. Means are also pro
vided whereby, when the safe door is locked, a cartridge 
will be automatically presented to a hammer, the car
tridge being removed out of the path of the hammer 
when the door is opened in a proper manner. The 
alarm mechanism is so inclosed within the door as not to 
be visible. 

PACKAGE ENVELoPE. -Martin Hess, 
New York City. This is an envelope to be attached to 
packages and to contain a bill or messages to go with the 
package. It has scallop-like projections along its mar
gin to receive a cementing compound, so that it may be 
readily applied to a package, and a line of perforations, 
to permit the ready removal of the envelope, which re
mains sealed after it is detached. 

LADDER.-Russell D. Hetrick, William 
T. Wilson, and Edward Rowe, Indiana, Pa. This is a 
step ladder in which continuous braces of bent wood en
gage the steps and the sides, the brace extending from 
side to side of the ladder, which is very strong and light. 
It also has a back support with rnngs, whereby the lad
der may be used by two persons, and the parts are rea
d!ly separable to form two ladders when desired. 

WRINGER ROLLER. -Otto W. Wal-
scheid, Jersey City, N . .J. The rubber roller of a 
wringer has, according to this invention, a bearing 
sleeve held within it and adapted to turn loosely on the 
wringer shaft, end nuts screwed into the sleeve being 
provided with fianges to abut with the ends of the roll
ers. This construction is designed to overcome the 
friction strain by the slipping on the shaft of the strain
bearing sleeve of the roller. 

New York City. This design consists of cord fignres at 
each side of a central band fignre, the figures appearing 
connected at each side by transverse cord fignres ar· 
ranged with return effect, a band fignre appearing be
tween the gronps. 

CUT GLASS DISHEs. -Daniel Forbes, 
Brooklyn, N. Y. The designs of two dishes have been 
patented by this inventor. One design consists in a star 
formed of two intersecting equilateral triangles forming 
a hexagonal central field ornamented by a rosette, the 
apexes .and exterior angles of the star being also orna
mented by rosettes. The other design consists in a five
sided fignre having each apex connected by two curved 
and crossing lines. From each apex also leads a curved 
line, these lines forming five-sided spaces ornamented 
by rosettes. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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arranged, there being two distinct sets of harness for the I BRICK PROTECTOR.-Nils Olson, Supe- The Scientific American Architects and Builders 
main fabric and two sets for the frill or ornamental part. rior, Wis. This is an improvement on a formerly pa- Edition is issued monthly. $2.50 a year. Single copies, 
Only a single shuttle is employed in weaving the entire I tented invention, providing sheds or protectors with 25 cents. Forty large quarto pages, equal to about 
fabric, the shuttle passing alternately over corresponding I folding wings or ropfs, that the yard may always be kept two hundred ordinary book pages ; forming, practi
sections and nnder the other sections, so as to carry the . dry and work proceeded with in rainy weather. Gutters cally, a large and splendid MAGAZINE OF AECHITEC
weft thread alternately over and under alternating sec- are arranged to carry away the water shed by the wings Tl'RE, richly adorned with elegant plates in colors and 
tions of the warps for both the body and the frill. or roofs, and means for covering the alleys between with fine engravings, illustrating the most interesting 

groups of protectors, the wings being raised separately I examples of Modern Architectural Construction and PICKER PROTECTOR.�John Johnson, 
Chester, Pa. This is a simple and d.!,ll'able device adapt
ed to properly protect the picker against breaking, and 
designed more particularly for nse on picker staffs for
merly patented by the same inventor. Counected with 
the picker stick of a loom Is a spring device adapted to 

or simultaneously as desired. allied subjects. 
lIII'ii\, The FullneBB, Richness, Cheapness, and Convenience 

BOTTLE FILLING ApPIllRATUS.-.John of this work have won for It the LARGEST CIRCULATION 
Jackson, Lonsdale, R. I. This is an improvement on a of any Architectural Publication in the world. Sold by 
former patented invention of the same inventor, provid- j all newsdealers. MUNN & CO., PuBLISHERS, 
lug means whereby a n1lIl,\ber of bottles may be slmulta- 861 Broadway, New York. 
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The best book for electricians and beginners in elec
triCity is " Experimental Science," by Geo. M. Hopkins, 
By mail. $4 ; Munn & C;o., publisbers. 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers. labeling 
machines. Press�s and dies. Burt Mfg. Co., Rochester, 
N. Y. 

Competent persons who deSire �encie8 for a new 
popular bt.ok. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

rw-Send for new and complete catalogue of ScientifiC 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on 8PpJip.ation. 

HINTS TO CORRESPONDENTS. 
NalDes and A ddress must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Keferetwes to former articles or answers should 
give date of paper and page or number of question. 

Inq u trics not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special 'V rHten Infol'lD ati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific AlDerlcan S u p pl elDents referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Min eral s sent for examination should be distinctly 
marked or labeled. 

(5300) Z. B. writes : During the last 
summer, on the afternoon of a day in Augnst, a large 
barn was burned here hy lightning. The cloud passed 
over unattended by rain, and the occurrence was most 
sudden and terrifying. Workmen engaged in the open 
field in the vicinity, affirm they saw no Iightuing-a cir
cumstance probably not nnusual in similar cases. But 
they affirm, moreover, that the stroke upon the building 
was heard in advance of hearing the sound of the thunder. 
Could this be the fact ? A. We see no inconsistency in 
the occurrence. The thunder may have been prodnced 
at a point remote from the barn. 

(5301) A. A. F. T. asks : Have any peo
ple, apart f�om the native bushmen of Anstralia, ever 
acquired the art of throwing the boomerang successfully ? 
As made by them, is the flat side of the weapon worked 
to a perfect plane ? A. The Australians have bronght 
the boomerang to its highest perfection. Other savage 
races have used them, but not of anything like the qualities 
of the Australian weapon. The flat side is not necessarily 
a perfect plane. 

(5302) C. H. A. asks : 1. In making 
motor of same dimensions as in SUPPLEMENT, No. 641, 
except the field having but two coils wound on U-shaped 
core, same placed in upright position, what size and quan
tity of wire should be nsed ? A. Use in the two coils the 
same amount of wire as is nsed in the fonr coils of the 
double maguet. 2. What difference would . such motor 
have in speed and power to No. 641 ? A. There will be 
practically no difference. 3. Have you puhlished an ar
ticle on such motor ? If so what Issue ? A. No. 

(5303) P. B. P. sends sketch of an in
.ect.-Answer by Professor Riley : The sketch is appar
ently intended to represent one of the " walking sticks " 
and probably the .. thick-thighed walking stick " (Dia
pheromtra ftmorata). I may be mistaken, as the sketch 
is crude, and only an examination of the specimen itself 
will enable a perfectly accurate naming. If it should 
prove to be the species mentioned, it is one of the most 
curious insects in our fauna, although not a rare one. 
It feeds upon the foliage of oak, hickory, and other for
est trees. A long account of the life-history of the 
species will be found in my report as entomologist, An
nual Report Department of Agriculture, 1878, pages 241-
245. 

(5304) A. G. L. asks : How should cut 
fiowers he packed for mailing that will be four or five 
days In transit ? A. In tin boxes, with a sheet of cloth 
well dampened with water. 
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(5305) T. K. writes : I observe very fre

quent reference In the SCIENTIFIC Alo:EIDCAN te the 
Fuller battery. I have tried, without success, to get In· 
fomratlon about this hattery or to obtain the cells or 
parts of them here, as it seems to be qnite unknown. I 
should therefore feel greatly obliged for a working de· 
scription such as would enable an average amateur to 
constmct the battery. I wish it for use with a bedroom 
glow lamp of about 6 volts. I use at present 3 cells 
plunge chromic acid hattery, but tbe lowering and rais
Ing of the plates Is troublesome, as the battery is ouly 
used occasionally for a minute or two at a time. How 
loug does the zinc generally last 1 Is it free from local 
action when the circnit is open ? Is chromic acid, bicbro
mate] of potasb, or chromate of soda best for such 
batteries 1 A. We advise you te uSe the plunge !>Sttery, 
as the Fuller will not stand an open circnit. It is de
scribed in our SUPPLElIENT, No. 159. The zinc would 
last a long time, except that the solutions would mi xand 
local action would occur. Chromic acid or sodium 
chromate are preferred to the potassinm salt. 

(5306) W. W. P. writes : I have a 
double sulphate of nickel bath (about 20 gallons) which 
worked with perfection until lately • It now turns dark, 
and it seems to tum only In spots. I think the bath is 
strong enough, 88 it weighs 8�. The nickel scales wbere 
the black streaks occur. Please give me some receipt for 
taking foreign matter out of the solution. Could I over
come the di1IIcuity by evaporating all the water and make 
a new hath with the nickel 1 A. By adding with cou
stant.stirrlng a saturated solution of ammonium sulpbate 
to your hath, you can precipitate the double nickel·am
moulum salt, leaving the supernatant liqnid colorless. 
From the precipitate make up a new bath. (Unwin.) 

(5307) F. P. writes : I would like to 
make some bottled soda water and I think I can do it by 
1illlng the bottle with water, putting In the proper amount 
of sodium bicarbonate, and lastly some citric acid In 
In crystals and corking it quickly before the acid can 
dissolve enough to act on the soda. What proportion of 
water, soda, and acid Is best to use 1 Is there any way 
or material that would be better or cheaper that I could 
use withont some special apparatus or tools 1 A. You 
require for three parts of citric acid, about four parts of 
sodium bicarbonate. For a pint bottle use two drachms 
citric acid and two and one-half drachms sodium bicar
bonate. Yon may use the same quantity of tartaric acid 
lustead. of citric. Tbere Is no better way of doing with
out special apparatus. 

(5308) " Beta " says : How many qnart 
size Fuller cells would be Wred to operate an induc
tion coil giving � Inch s'{IItks, and about how many 
hours would they give a stream of sparks contluuously 
on one charge of cells? An average estimate Ouly re
quired. A. Four to six cells should answer. They 
would run it many days before exhaustion, but owing to 
the mixing of tbe solutions, it would gradually become 
polarized. 

(5309) C. C. W. writes : Many remedies 
have 1!!;eD oilere<L1n your columns from time to time for 
the ie&f or cure C>f poisoning by oak or ivy, and all pro
babl, have merit. I have found however that a solution 
of boracic acid, applied frequently, as soon as the symp
toms maIi:e their appearance, will do wonders, In nearly 
every case completely breaking up the threatened infiam
mation • .  It .the tronble has made much progress. the 
effect of the solution Is still very m ucb better than. any 
other preparation that I have ever seen used, 'rapidly 
rednclng the pain and InJlammation. It seems to be· 
fairly entitled to the name of specific. A saturated solution 
of tbe acid in hot water should be made, and that diluted 
with from one·third to one-half volume of water for 
use. 

(5310) M. A. T. says : 1. Near our city 
Is a gas (natural) pipe line thirteen miles In length. The 
first three miles are laid with six Inch pipe, the remain
Ing ten miles with eight incb ' pipe. The pressure 'at 
wells Is 100 lb., ut entrauce to city it Is about 25 lb. The 
line Is laid over a hilly country. Do yon think it possi
ble to use an air comprestOOr that will give a uniform 
pressure of 75 lb. at the city ' If possible. bow large 
a one and how much power will it take to drive it with ? 
A. The laying of a new line of. eight inch pipe, or even 
ten Inch pipe, will be the most economical way of In
cressing the pressure at the end of the line. We cannot 
assign a definite size or cost of a compressor plant with
out knowing tbe present flow and proposed Increase 
from pumpiug, which will require a compressor and 
boiler plaut large enough to handle the total output of 
the gas well, and altbough the differential pressure bead 
would not be very great, say 50 pounds per square inch, 
the volume would require the operation of a very large 
compressor-possibly from $6,000 to $8,000 would cover 
the cost of the plant, and require from 150 to 200 horse 
power. 

(53!!) X. Y. Z. , Melbonrne, asks : Is it 
practillii];ltl to drive a smaIl boat-large enough to carry 
two persoIl&-llRy ten or twelve feet long by about two 
feet beam, a speed of five or six miles per hour by hand 
power screw Y According to my calculation, a ten Inch 
screw, with pretty open pitch and 200 revolutious per 
minute, would do. Am I near it Y Otherwise whicb 
would be the handiest and best power for a smail boat 
like that 1 Could it be driven by an electric battery ? If 
so, wbat about cost of such hattery ? Boat to be used on 
narrow and crowded river and occasionally on open bay 
-Hoboons Bay-In fine weather. A. Although two 
men are power enough for a speed as stated in so small a 
boat, there are mechanical difficulties In its application 
that wlli modify its possibilities. A ten Incb screw at 
200 revolutions with a pitch of thirty inches, of which 
there can be realized not more than two feet of speed per 
revolution_ little less than five miles per hour, or with 
250 revolutions per minute, will give a speed of nearly 
six miles. The necessary gear fortransInitting the power 
from the hands to the screw will somewhat diminish 
the result In speed. The boat Is too small for successful 
application of electric or other power. 

(5312) ;T. T. D. asks : How can we make 
a pond hold water where the hanks and bottom are al
most clear sand where we wish to make the pond ' Tbe 
soil Is about eighteen Inches deep, then comes sand, and 
to get the depth we want will have to go nearly two feet 
In �. A. If cla)' can be bad In the neigbborhood or 

Ititutifit jmtrita1l. 
HEW BOOKS AND PUBLICATIONS. within a reasonable distanoo, the pond can be made tight 

with a clay and sand puddle, which, If two parts clay to 
one pari of tbe sand from the excavation Is Il88d, should 
be fairly tight If made six Inches thick all over the bot
tom and sides, well compacted by rammlng, then cover
Ing with six Inclles of the fine top loam. If required for 
�thering ice, it should have a top dressing of coarse 
sand or gravel to prevent the water from becoming 
muddy by wind agitation. If no clay can be had, hydrau
lic cement should be used In the place of the clay, and 
which may be mixed with the sand dry by rakIni: Inte 
the bottom and sides and wetting by sprinkling, then a 
top dressing of loam and gravel as before. 

. SHORTHAND INSTRUCTION AND PRAC
TICE. By ;Tulius Ensign Rockwell. 
Bureau of Education, Circular of 
InfonnationJ No. 1. 1893. 8vo. 
Pp. 205, tables. 

(5313) T. H. writes : Can you give the 
point of lowest elevation on the dividing ridge between 
Lake Erie and Ohio valley-from Chautanqua Lake to To
ledo Y If you have not the data at hand, perhaps some of 
your readers have. Where shall I hunt to find the dif
ference in the levels of Lake Ontario and Hudson Bay 1 
There is water rnnning out of Chautauqua Lake at all 
seasons, more, apparently, In a dry season than enters on 
the surface. Where Is this water supposed to come 
from 1 A. The lowest point on the Ohio divide Is proba
bly along the line of the Wabash Cansl. The Secretary 
of State, at Columbus, can refer you to authorities on 
the elevation. Lake Ontario Is 234 feet above the level 
of tbe sea. Hudson Bay Is supposed to be at sea level. 
There Is no reliable survey across the highiands of Can
ada between Lake Ontario and;IIudson Bay. Chautau
qua Lake lies in a watershed of gravelly soil, through 
which the water percolates to the lake In springs beneath 
its surface. 

(5314) P. R. L. writes : It is stated in 
.. Experimental Science" that an Induction coil may be 
used In cbarJ1\ng a Leyden jar. I do not understood 
how a condenser DIllY be charged by an alternating 
current� Please explain the process and principle. 
A. To charge a Leyden jar or battery, by means of 
an indnctiou coil, connect the outer coating of the jar 
with one pole of the coil and the Inner coating with the 
other pole, making the connection through a pair of 
pointed discharge rods having their points separated to 
snch a distance as will permit only the direct current
that of 'opening-to pass. This current, which Is of 
higher potential, Is alone used for chsrging. 

(5315) O. S. asks : 1. Will you give me 
directions how to mend mbber, SO that it will hold warm 
water 1 A. The ouly way to mend mbber SO that it wlll 
withstand hot water Is to apply a patch consisting of a 
layer of vulcanized mbber, then vul� the whole. 
2. Which Is tbe best for field magnets of motor 7fYl, cast 
iron or malleable iron, the armature being soft annealed 
malleable iron Y A. Use soft gray cast iron. 8. How 
many layers wire would you wind on the fields, and how 
close should the armature mn to the fields 1 A. Wind 
magnet wire on the field magnet until the deptb of the 
winding Is eqnal to the depth of the winding on the 
magnet core. 'l'he armature should always remain as 
near the field magnets as possible. v.ithout touching. 

(5316) ;T. S. E\ asks : Has the United 
States passed a law and Jlxed . a pe:iIaI'ty for-tnutllatliig 
foreign coins 1 A. There Is no law against the use or 
abuse of foreign coins In the United States. 

(5317) ;T. B. R. asks : Is there always a 
draught up a tall chimney, and does this draught vary at 
times very much 1 If there are times when no draught 
at sil ls felt, please give conditlons. If there Is always a 
draught up a chimney, as some authorities say (even 
though fire Is not present), why is this not perpetual 
motion, and, If the chimney Is large enough and su1Ilcient 
chimneys were built together, could ' not power be pr0-
duced ' A. The draught of cold chimneys up or down 
depends entirely upon a small difference of temperature 
between the outeide and inside, or the effect of the wind 
blowing across the top, which generally produces an up
draught. Its power Is very feeble, and cannot be consid
ered perpetual motion, because it Is due to natural 
causes. 

(5318) ;T. W. S. writes : Do you think 
there Is anything In ' the very common notion among 
practical mechanics that pumps raising wster to a con· 
siderable height must be down close to the water to do 
their best work ? I have cbanged a deep well pump from 
near the water to 26 feet up from the water without any 
apparent loss, and it seems to me that If the piston Is sn1ll
eiently tight to raise the water up to the re.ervoir from 
the piston, that the water must follow np to the limit 
of atmospheric pressure for elevation, at which the 
pump Is placed; however, the contrary opinion is wide
spread, and I would be much obliged for your judgment 
In tbe matter. A. The general opinion In regard to 
the positIon of pumps above the water surface for best 
work Is founded npon long experience with all kinds of 
pumps, good, bad and Indifferent. A perfect pump wlll 
work well up to 30 feet, with the only draWback of liber
ating air constantly from the water. With 1he least air 
leak below the pump valves, the efficiency Is lessened, 
although not perceptible to the eye. The best principle 
Is the best practice In setting II pump chamber, viz., 
close to tbe water. 

(5319) T. D. D. writes : I have been a 
Bteady subscriber for your valuable paper for over 45 
years, and wish you would make careful answer to the 
following questions : What would. In your best judg
ment, be the per cent. of saving to the track and road
bed and rolling stock of any through line of raiIroad If 
an endless rail cOuld 'be used 1 If 90 foot rails were 
used, allowing the weight of three cars at once, or an en
gine and two cars, would not the rails be iel!B liable to 
creep when there was 1)0 open space or jOint, thus avoid
ing the poundlng of the wheels at the ends of the rails 1 
A. Continuous rails would be a most valuable considera
tion In rajlway economy and the comfort of the travel
ing public, but there Is a physical bar to a continuous 
rail; the expansion and contraction of such a rail by 
cbanges of temperature would destroy the track. To 
make any computation of the saving of such rail In the 
face of its impossibility, would be futile. A 90 foot rail Is 
a more reasonable condition, but will not avoid variation 
iu length by changes In temperature, and conseqnent 
creeping. It would, . no doubt, save two-thirds of the 
damage due to pounding and batterment of the rall ends. 
On the other h�d, the di1IIcuities of transportation of 
IJO foot rail8 iljA( �ous bar to tbeJr1l8ll, 

The shorthand alpbabets which date from the year 1602 
on, are very interesting. The bulk of the work Is taken 
up with statistics of Instruction In shorthand In varions 
Instltntlons for the scholastic year ending June 30, 18110. 
A CHAPTER ON CHOLERA FOlt LAY 

READERS : HISTORY, SYMPTOMS, 
PREVENTION, uND TREATMENT OF 
THE DISEASE; By Walter Vought 
Ph.B., M.D., Medical Director and 
Physician in Charge of the Fire 
Island Quarantine StatioB, Port of 
New York. Illustrated with colored 
plates and wood engI'avings. phila
delphia : The F. A. Davis Co. 1893. 
12mo. 110 pages. Price 75 cents. 

This timely little work Is offered to the public In the 
hope that it will enable the reader to obtain a cleaT and 
complebensive idea of a disease 'which at present, there 
is every reason to believe, wlll appear this summer in our 
own country. The diagnosis of the disease, its treatment 
and its prevention are all described with a view to being 
read by laymen. The preventive doctrines are based 
on common sense, and, If followed, would without doubt 
tend to keep the person free from the dreaded djseas 
during an epidemic. 
THE SHAKERS. By C. E. Robinson. 

East Canterbury, N. H. 1893. 8vo. 
Pp. 134. Illustrated. No index • 

The full tltlll of the work is .. A Concise History of 
the Unlted Society of Believers CaJled Shakers." There 
Is always more or less Interest Qhiblted In communistic 
societies, and the aim of the present work bas been to col
lect facts in; relation to the Shakers, and state them so 
clearly that the world may know the tme Ufe and hahits 
of this most singular people. 
THE COMPASS. Edited by William Cox. 

Vol. II. 1892-93. New York : Keutfel 
& Esser Co. 1893. 8vo, cloth. Pp. 
192. Illustrated. Price $1.75. 

The subscription price of the joumal Is $1.00 a year. 
The Compass Is devoted to surveying, mechanical draw· 
'lng and mathematics. New Instruments, formulas, etc., 
are described. The journal Is handsomely printed In 
blue Ink and Is well illustrated. The Compa88 Is very 
carefully edited, much more so, In ' fact, than many jour
nals ot larger size. 
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Ael�I�=���.�?�. ��.��.I����: .��.��.� 1i08,�1 
Alarm. See High or low water alarm.. . 
Aluminum. compounds, maklngt W. E. case .. . . . II .  Aluminum fluosulpbate, makingl W. E. Case . . . . .  . 
Aluminum. produclng, J. B. Hal . . . . . . . . ... . . . . . . . . .. . Amalgamator, J. S. Joun80n . . . . . . . . . . . • . . . . . . • . . . . • Amldo-croton,.laniIld and making It, L. Lederer .• Ancbor. J. W. Byme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Anchors, maklnll1. W. N. FI.her . . . . . . . . . . . . . . . . . . . .  . Arcbltectural purposes, composition for, J. 
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::: Auger, O. P. SwBillll'ln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bag holder, J. Travis, Jr . . . . . . . . . . .  ; . . . . . . . . • • • . . . . . .  g� ���:trE�e: .�.����::::::::::::::. ::: 
Ballot box, registering and canceling, E. K. Tol-man . ... .... .. . . . . . . .. R& . . . . . .... . . . . . . . . . . . . .... .  . 

g='!��::fh�t!���, p.t�iilieii : : : : : : : : : : : : : : : : :  Belt, electric, Stephenson '" Backstrom . . . . . . . . . • . .  

Ilcycle, G .  F. Case . . . . ...... . . . . . . . . . . ... . . ... .. . . .. . . 

Biabc;::.:,a:.,�:b"f� w.��=:.�'. ���::: : :: Bill sheet, H. F. Va-w.han ........ . . . . . . . .. . . . . ..... . . 

g::g:�,��:,rj�F. FO��;�������::::::::::::::::.�: Blower of carbureters, welgbt moter for. L. C. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503 702 
Board. See Billboard. . Boat disengaging gear. Wilson '" PIrrIe . . . . . . . . ... .  1i08,631 Boller. 'lee Steam boileT. 
1��::,:�,!:��':lh.mo�c�����,sW�';�ddeii.:·: Boo�ttaCk, L. Even . . .. . . . . . . . . . . . .. . . ... . . . . . . . . . . . . .  . Ig� I��ri'��x?· �:lf��x: · · · · · · · · · · ·  . . . . . . . .. 
Brake • .  , See Vehicle brake. , 
Brick mOUld, J. B. Mowry . . . . . . . .. . . ..... . . . . . . . . .. . . 503,66'1 Brusb, E. L. Wohlgemuth . . . . . . . . . . . . . . . .. . . . . . .... . 503,S:n Brush bristle fastener. C. M. Kimball . . . . . . . .  , . . . . .  503,'2Il5 Bru.b drying attachment, scrubbing, Mcguire '" 
BUC�:.,.�r c .. iiti.·.·:::.·::.·.·::.·.·::.·.·:.·.'.·:.·.·.·.·.·.·. ·: ..

.

.

. :::: :::= Buildings. entrance for refuse conduits In, M. L. Ryder. . . . .  . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . . .  . . .  . . .  . .  503,686 
Bumer. See Gas burner. Lamp bumer. Bumlng garbage, etc., apparatus for, Garretson 

"' Tainter . . . . . . .. . . . .... . . . . . . . . . . . . . . . . . ...... . . .  . Busblng and faucet. barrel, G. H. Merrick . . . . . . . . • 

a�u�� �!t��,.';,'l,�i��� ?.i..�::!'i.�:::::::: 
Cable haul mechanism, J. H. Hahn, Jr . . . . . . . • . . • • • 

car, C. A. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
car coupling, A. A. Brower . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Car coupling. 111. B. Hyre . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Car coupling, C. S. Park . . . • . . . . . . . . . . • • . . • • • • • . . . • . • .  Car coupling. W. E. Ste1fey . . . • . . .  _ . . . . . . . . . . . . . ... .  . 

car. frelgbt. III E. Pratt . . . . . . . . . . . . . .. . . . . . . . . . . . .. . Car heating and ventilating apparatus, W. How-.&rd . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  _ 1i03.145 
C&r roof. J. C. Wands . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ii03,886 

8:.':':�e�,!�':\f��ii'oo��"ro'n.ior'�'; 1i08,653 ger, H. C. Buh0w. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . .. . Ii03,fU1 g���?o{� �ymOnd .. . . . . . . . . . . • 1i08,6'I8, 1i08,6'/2 
Casb Indlcater Bnd �.ter, A. C. Hanaell . . . . . • • • •  

g:tr�\���?�li.AB�tf���:: : : : : : : : : : : : :  
Ceiling or wall. H. Lehmann . . . . . . . . . . . . . . . . . . . . . .  . 8t�.T.rr::��Bun���::::::::. ::::::::::::::.: 
Cllrar wrapper cutter, HeBse '" Sternberg • . . . . • • • • •  Q!aarette inaoIlln�uke . . . . . . . . . . . . . . . . . .  � . . .  Cli7 --. J. 0. . . .. . . . . . . . . . . . . . � . ;  . . .  . .  
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81�t: �:';d.'!r�8.B:"F�U.·DaVii:::::::::::::::::: Clutcb. w. G. Austln . . . . . . . . . . . . • • . • . . • • •  � • • • . . . • . . .• 8l:tt: i: �'tIT.'.fr:::::.·::::::::::::: .:::::::::::::.: :  
8��F.::,����n.:,g:��bf't�I��g. wi. �!kNeu:: :  Conveyer. endless cbaln. G. W. ficC(Ull\n . . . . • . • . •  : ConveYinll apP'!-latus. T. S. Miller . . ...... .... . .. . .  . Cooker valve, !fl. P. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Cooking macmne, com. G. Bumbam. Jr . . . . . . . . . .  .. 
Cooler. See Milk cooler. 
gg��t:�y � �&r H�n:,�Tinii: · iili.iCiro:iWiPetici 500,Il00 

safety conpling. Thill coupling. Wire conp-ling. ' 
Cover for sbow barrels, hinged, W. R. '" E. O. Hind . . . . . . . . . . . . . ... .... . .. . . . . .. . . . . . ... . . ... . ... .  . Crank. R. S. Lovelace . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . .  Cranks, locking device for folding, D. F. Latin .. . . Cu1f. F. C. Dumas . . . . . . . . ..... . .. . . . . . . . . . . . . • . . . . . . � .  Cull's, etc, holder fori R. Katzer . . . . . . . . . . . . . . . . . . . . 

8:��':t?r �::��JeJ';�h���ell .... . . . . . . . . . . . .  . 

Cnt-out. electrical, L. B. Matson .... . . . . . . . . .. ... . . .  Ii03,8Irl 
CutffiantS:�t�� ;:�r:�I���'Ft8r.Feed cutter. 
Cutter head for wood tnmlng machines, White 

'" Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 500,682 
Cutting teol. or teol heads, shank for holding 
CYC�:,r��e. �.�.eWa�er: : : : : : : : : : : : : : : : : : : : : : : : : :  �= 
R:��!l'�':\\l."W�eG.'w�w�:.�·. ����::::::::::::::::: ¥1m 
E:t:I :�::: t::.rFo�O���: : : : : : : : : : : : : :.: : : : : : : : :  �m 
Dis�l� ;g������ . .  �����.':':':: . �.���� �.��:�: 1'A)3,586 
R��::.f����'l;. �E:WW����:::::::::::::::::::::: �� 
Door oJ}t>ratlng device. P. Berger . . . . . . . . . . . . . . . . . . .  503.'J82 Dranghting device, .tallor's, A. L. Faestel. .  . . . . ...• 1i08,1.1 Dredger. L. W. Ba ... s . . . . . . . . . . . . . . . . . . . . . . . 503,ml te !i!lll.:ll!t B�":ters.:'l�t�!:ii�."'�1!f�:: · · · · · · · · · · ·, · 1i08, . Drill. See Dental drill. 
Ear mu1l'. I. B. Kleinert . . . .. . . . . . . . . . . . . . • . . • . . • . . . . •  !i!llI.103 
Electric cable, M. G. Kellogg . . . .. . . . . .. . . ...... . . . . .  1i08,004 Electric generator, self-excltlng altemate cur-rent, P. Dlebl. . . . . . . . . . . . . . . - . .. . . . . . . . . . • . . . . ...•. 503,581 
m:��� ll:tM:��ie�. tlas��ei.CiiabriWd::: :.: =:= Electric macblne or 'moter, dynamo, C. S. Brad-ley. . . . . .  . . .  . .  . .  . . . .  . . . . . . . .  . . . . . . .  . . .  . . . . . . .  . . . . .  . • •  503,514 Electric meter, F. L. Gregory . . . . . . . . • • . . . . . . . . . . . . .  503.596 
Electric meter, A. Reckenzaun . . . . . . . . . . . . . . . . . . . ... 500,tlXi 
Electric motor regulating apparatus, C. H. Rich-

ardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 503,100 
Electric motor-starting device, A. D. Adams . . .. • •  1i08,568 E�ric motor., apparatus for controlling, S. S. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  1i08,600 
m::;t�:�ea�'i!'d!ilIb�!\�il�::!�rpower8 .�; Van 003;00'1 

Buren . . . . . . . . . . . .. . .... . ... . .. . . . . . . . ... . . . . . . . . . . .  503,8'lll Il=� �:��&'i.v�'i.'a �s�lml���;.teiii o"i; 503,115 
Ele:,:I�l(n:rrlt::..ilon: 'System oi; 0: 'iI:' shaii .. ii; 1i08,622 berger. . . . . . . .. . . .. . .  . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  503,621 Electro-magnetic safety coupting, Richter '" H01l'mann. . . . . . . . . . . . . .  . . . . . . .  . . .  . . .  . . . . . . . . . . . . . . 503.121 
Elevator. W. F. Au.tln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i03,781 
Elevator, D. E. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i08,181 Engine. See Dental engine. Rotary engine. 
Envelope and letter sheet, combined, N. W. , 

Webb .. . . . . . . . ... . .. . . . . . . . . . . . . . . . . ...... . . .. . . . .  503,628 ExPf?t�'8'u"jE�e.t�� . . ��� . . ������I�. ��.������: 503.581. Explosives. making smokeles •• F. G. Do Pont . . . .  Ii08,Ii8'l EX���r�:�.����. ���.�I.� .�'. �: .� . .  �Ji,� 503,1i81i Extractor. See Butter extractor. ' 
Faucet. F. M. Mott . . . . . . . . . . . . . .. . . . . . . . . . • • • . . . . . . . .  1i08,600 J:�����t:.'W�::��: : : : : : : : : : : :: : : : : : : : : : : : : : : ::::: ::;Df 
Field rolierj J. S. Weckman . . . . . . . . . . . . . . . . . . . . . . . . • .  503,629 Fifth whee . T. L. Bosart . . . . . . . . . . . . . . . . . . .. . . . . . . . .  ti6411 
�:f!?I;:r:.ls�iT�,:.r�ajieid: : : : : : : : : : : : : : : : : : : : : : : : :  !i!llI.mI Filter, water. W. R. Hanks .... . . . . . ... . . . . . . . . .. '," . Ii03.Ii1W Fish book, D. Lebmann . . . . . . . .... . . . . .. . . . . . . . . . . . .  . Flooring or ceiling ,ack,. W. M. Hollman . . • . . .... . .  Ii08, 
.Floorlng. wood tile, A. "alvatlco . . ...... . . .. . . •. . • . . 503'. 
Ii:: :�yE,'b'fi;, f: 11: ��F.: : :  : : : : : : : : : : : : : : : :  : : : ::: : Form, clothes, R .  H. Wade • • . . . . . . . • . . . . . • • . . . . . . . . .  

�';l':!'�t��I:DfI;,�ider; .j: 'M.: Rcliiesiii,ier:.:. :: 1i08,� Fruit drle'SA. H. Carson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ii08,8II8 

J::,.r:::;:·�o';: N.W.I'iM��: . . . . . . .. . . . .. .. . . .. .  1'A)3,8'16 Furnace for welding, etc.. R. J. '" C. J. Buck . . . . . .  1i08,926 Gange. See Saw table gange. Game apparatus, F. R. Hogeboom . . . . . . . . . . . . . . . . . 503,'1l1li �:":.�J ���grn:titEiJi�:: ooiiibine.i; · j.: X: 1i08,841 O'Neill . . . . . ..... . . . . . . . . .. . . . . . . . . . . .. . . . .. . .. . . .  1i08,9U Gas bumer for heating stoves or grates, P. I. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1i08,'I06 Gasl�� ���t!�lh��r.��A�P�=. ��� . ����':: 503.sr: 
Gases, method C>f and · apparatus for propelling , 

producer, W. H. Forbes . ... • . . . . . . . . . . . . • . . . . . .. . fIOO,ll42 Gate. See Swinging J(ate. 
arr':J�!�� j�:t. ���f.er:&��fi.kesley . . . . . . . . 503,612 
Glass blowing tube. �. Pitman . . . . . . . . . . . . . . . . . . . . . .  1'A)3,6'/6 Globes, making lens, C J. Bocklus . . . . . . . . . . . . . . . . • • 603,825 Govemor, steam engine. E. Vonrady ... . . .. . • . . . . . .  Grain binder, Graham '" Birkett .. . . . . . ... . ... . . . . . •  

��:l: :'��'i!i;: 8n�
o
;'W.:l;i,;g machiiie;:I: a:' Wli: liam.on. . . . .  . . .  . . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . .  503,682 

Grate bar; InterlOCking and Interchangeable rock-

H.1J::: I: ii:::!.:::. ::::: ::::::::::::::: ::: :::: :::: ::. ��� 
lt�d'f:?o�I.%'�:r::;:i �e�T��'£tS:·Ra:;moiid:: �= Handles to venels, attaching, E. M. peaco�6'I3, fW4 Hamess. C. L. Passmore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725 Hamess loop. C. W. James. . . . . . . . . . . . . . . . . . . . . . . . . .  8Ii6 
���:. ��l!:��h�.?�.���:.�:.����::::::::: � Harrow. disk, E. PrIdmore . . . . . . . . . . . . . . . . . . .  1i08,�'I8, 

��:�:�.���rE�-&-�Je�.�����:::::::::::::.: 
Hat fastener. J. Parsons . . . .. . . . . • . . . . . . . . . . • . . . . . . . • Hat support. R. Macomb . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  Heating fumace. J. A. P. Berg . . . . . . . . . . . ... . . . . . . . .  . Heel sti1l'ener machine, L.·W. Lltcb . . . . . . . . . . . . . • . .  High or low water g!arm, W. A. Kitts • • • • . • • • . . . • • .  Hog trougb, I.tJones . . . . . . • . . • • • . . • • • • • • . . . . . • • • • • . o U  Hook. See Flsb hook. . 
���:."'��';nd\;���: i'iajianan::::::: : : : :::::: :::: �.=: 
���::�g:,"e'l!.¥I:,�r��I�Mn�:.������: : : : : : : :  = Indicator. See Cash Indicator. . 
Inkstand, H. 8. Hele-tlhaw . . . . . . . . . . . . . . . . . . . . . . . . . .  1i08,!/I 
I::!J��fr: :!��::: r.':c�..R;r����·:::::::::::. �1.s1 
����ar�:���t��rl��r.nl.::.�gt���. ��.�� . .  fJOS,1l5 
I��le M:!elte!;e!e��I�':,skiiii.· · · · · · · · · · · · · ; · · · · ' · · · · 1i08,

!M!' 
Knitting machine. L. N. D. Williams . . . . .  1i08,9:M1 te 008.922 
Kraut cutter, R. L. Dorsey . . . . . . . . . . . . . . . . . . . . . . . . . .  Ii08,69'! Lactyl-paraphenetldld and making It, F. Gero-mont . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. . . . . • . . . . . . . .  503.143 
Lamp burner, C. A. Taplin .. . . . . . . . . . .. . . . . . . . . . . . . .  503.155 
Lamp chimney. E. Hammond . . . . . . . . . . . . . . • . . . . . • . .  503,m 
Lamp. electric arc, W. W. lI!;lll&rd . . . . . . . . . . . . . . .. . .  008'1:8 
t::::�: ��g::::t :1:��g: �ln�J1�����C:·: ·  Ii08, 
Lantem, A. zlmmermann . . . . . . . . .  ��.�?�:�: �ml Lapping machine, Ainsworth '" Haydock . . ........ 008,800 Lasting plnchers, B. A. Norwood . . . . . . . . . . . . . . . . . . .  503,6'/2 
Lasts for boots or .hoes, machine for manufactur-
LaJ::Nri';;u-r:tit�':,��ii8iioii; :A.: ·Armsii-Ong· ....

.

.. : : :  H Letter, Sign, C. Schwartz . . . . . . . . . .. . ... . . . . . .. . . . .. 503,620 
Llfe-savlnl< veblcle. W. B. BeaI . . . . . . . . . . . . . .  : • . • . .• 503,51lI 
Lifter. See Kettle lifter. Lll<bt. See Electric search light. 

fo�t�"\�:!�:.W:.� .. ��.�::: : : : : : : : : : : : : : : : �m LQck, W. J. Neldl .. . . . . . .... . . . . . . . . . . . . . . . . . .. . ... . . . .  603,100 
Lock and lateh. A. Burbee . . . . . . . . . . . . . . . . . . . . . . . . • . .  503.tw9 �::: :�m:,�lr��i-e���: Hatiibiii,.:: :: :  =:= 
Loom temple, D. Durldn . ... . . . . ... . . . . . . . . . . . . . .  ; . ;. 1i08,!lOO ' 
Loo����� • •  ����I.�� .���.���: .�:. � 500,!1'3 
Lubrieator. See Puller lubricator. 
Lubricator. E. D. Ban"" . • . . . . . . . . . . . . .. . . • . • • • . . . . .  _ 

�=:':=�:��c\rF�iI�re����:::::::.: : :  
Measuring apparatus for alternate currents, elec-

tric, S. Evershed ... ... . . .. . . . . . . . . . . . . . . . . . . . . . . .  liIlIl,IiIl9 Measuring vessel, W. H. Bastin . . . . .. .. . . . . . . . . . . . .. 6(11,511 
Mecbanlci&.l motor, arass '" Hardie .. . . . .... . . . . . . . .  Ii08,IiIIII Meter. See Electric meter. GraIn meter. ' 
llur. ��rnimlfI�· · · · · · · · · · · ' · · · · · · · · ·" · · ·  . . . . . 

IiOII,868 
MIniDg maeIIlne, 11'. JL Leobner . . . ..... . .. . . . . .. . . � IIOII,SJI 
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Moistener. envelope and stamp. W. E. Ra� . . . . . . . .  503.618 
M.op and window cleaner, combined, C. Wiebush. 6(l3,8&1 
ll:gro�r
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r
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503.663 
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:
'
:
'
:
'
:': : : 

Mower, lawn, H. Deck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  

Mower. lawn. S. P. Grabam. . . . . . . . . . . . . . . . . . . . . . . . . .  792 
Nail separating and feeding device. Benjamin & 

Simmons . • • . . . . . . • . . . • . . . • • . . . • • • • • • . . . . • • • . . • . . .• 503,895 
Nut lock. B. F. Sbafer. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bOO.808 
O

il !W� �t�
k
:o�

a
�r J.

n
�.

p
M'�o��!��.��:. ����: 503.769 

8�:s����:rg;
t
�ir�c�r��b'�J�auv.;i.':::::::: .:.':: b03,:: 

Organ, pipe, H. Jascbke . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  ,857 
Organ. reedb E. W. Ham. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800 8!�� ����iie�d'�::';. ��s�;,t:�::,�iion::::::::.: ,872 

PaCking·, metallic rod, C. Longstreth . . . . . . . . . . . . . . . 
Packing. piston. I. A. Kilmer . . . . . . . . . . . . . . . . b03,859. 
Pantograpb. J. G. Braastad . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Pa
PJll: �t.f.:'ie������ .

o
�.��.� .�����.

t
.��.��:. ��.I�
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Paper box macblne. L. F. Fales . . . . . . . . . . . . . . . . . . .  . .  
�:�:� f����:��i�Jntin!�\rg.;:j:

·
T:ii;,iiin.on .751 I 

Pen. I. Bergmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b03,89'J 
Pen, fountain, M. M. Fenner . . . . . . . . . . . . . . . . . . . . . . . .  500,763 
Pencil sharpening and erasing implement, com-

bined. O. Holben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503.71» 
Pbonograpb. J. W. Mackintosb . . . . . . . . . . . . . . . . . . .  . .  
Plano, Kimball & Gramer . . . . . . . . . . . . . . . . . . . . . . . . .. . .  
Piano music desk, J. Yuel . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plano practice pedal. G. B. Shearer . . . . . . . . . . . . . . . .  503,880 

�rlf'::,�lg.
u
:a��YE�'i�i c��fn":i�.; �W�".:'lw.;fi; 503.756 

W. Gadd . . . . .  . .  . . . . . . . . . .  . . . . . .  . . . .  . . . . .  . . . . . . . . . .  b03,656 
Pipes, device for preventing water from freezing 

In. C. H. Keeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b03,932 
Planter. potato. E. F. Cbubbnck . . . . . . . . . . . . . . . . . . . .  503.695 
Plan'ter. potato, J. Horscroft . . . . . . . . . . . . . . . . . . . . . . . .  503.8M 

���:.'�::I£����r.·l\��l:� ���'. �: ��.�����'. �.�'. : �= 
Poles. neck yoke connection for veblcle, C. E. 

FrIzzell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,657 
Post base. R. 1'J. POindexter . . . . . . . . . . . . . . . . . . . . . . . . .  b03,804 
Pot for molten metal. C. Bush . . . . . . . . . . . . . . . . . . . . . .  b03,783 
Power. See Horse power. 
Press. See Printing press. 
Printing macblne. card, J. B. Dennis . . . . . . . . . . . . . . .  503.833 
Printing press. E. A. Blake . . . . . . . . . . . . . . . . . . . . . . . . . .  603.713 
Pulf. reed. C. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b03,827 
Pulley lubricator. loose. H. J. Chamberlain . . . . ... . 503.902 
Pulp boxes. apparatus for manufacturing. H. 

Carmlchael . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603.'738 �:�.�;d'r,!,$i'c �ir� ·l
a
��weaiherhe':d:.

·
.
·
. ':.:: ':.: ��ig 

Pnmp valve mechanism. steam. J. W. & J. L. 
Templin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Radiator, T. Tangney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Railway cbalr. C. H. Earle. . . . .  . . . . . . . . . . . .  . . . . . . . . .  
Railway trolley swltcb. electric, J. H. Allison . . . . .  
Railways. contact for conduit electric, A. 
Rai::°W.

e
�ir.:ii : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Refrigerator car. J. p
�

er . . . . . . . . . . . . . . . . . . . . . . . .. . . 1iQ3;772 
�r.:t:��

t
\s:e��ifregl:i:�: 

J
:&1oosure 'register: ' 603;729 

Roller. See Field roller. 
ROlling macblne. B. F. & F. T. Peacock . . . . . . . . ... . 
ROiling mill billet conveyer. S. S. Babbitt . . . . . . . .  .. 
Rolling mill plant. L. Cook . . . . . . . . . . . . . . . . . . . . . . . .  . 
RooOng. metallic, J. W. Fallon . . . . . . . . . . . . . . . . . . . . .  . 
Rope driving macbinery. W. H. Robinson . . . . . . . .  . 
::;'':.'i� t':.,���: �a::i�

c
l

s
E: Mccarthy .t

· 
iii: : : :  : : : :  

Sasb balance. N. Hamlet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw. steam power crosscut, J. B. Kelly . . . . . . . . . . .  .. 
Saw table gauge. P. Pryibll . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sawing macbine. bandh E. C. Me .. bon . . . . . . . . . . . . . . 
��:n':"8::�e.

g 
':�:�e��Win�o:�=n:' 

. . . . . . . 
Screwdriver. G. lv'. Agln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503.569 

�::k l �. ���t�·.: ':.: ':.: ':::::::::::. :'::.:: ':::::. ':. ::: �� 
Sbeet metal vessels. ear for. H. S. Raymon�680. 503.681 
Sboe. 0, P & G. O. Elterlch . . . . . . . . . . . . . . . . . . . .. . . . .. 603;588 
Sboe, J. W. Packard (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,362 
Shoe stretcber. J. F. Fullum . . . . . . . . . . . . . . . . . . . . . . . . 503.742 

���t,!f�:.��e�,�;"L8.p�gw;,iini;,ii.;: : : : : . : : : : : :  �� 
Signal Indicating mecbanlsm. block. J. H. 

Frlscben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503.718 
Sliver cleaning and PolIsblng compound. G. R. 

Meitzler . . . . . . . . . . . . ; :  . .  . .  . .  . . . .  . .  . . . . . .  . . . . . . . .  . . .  b03,612 
�r��'ii.�·o�; ��l.��am.;:: : : : : : : :  : : : : : : : : : : :  ::::::: : : �� 
Slicing macbine. fruit. A. J. & W. H. Curtis . . . .. . 603;903 
Spectacles. S. Ortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603,903 
Spinning spindle bolster. J. H. Northrop . . . . . . . . . .  603;911 
�g���

w
�:!"f�rd�I�;rl�

Gendron . . . . . . . . . . . . . . . 603.791 
Stamp canceling macblne. M. V. B. Etbrldge . . . . . . 503.836 
Stamps to letters. machine for affixing postage. 

A. S. Kibby. . . . . .  . . . . . . . . .  . .  . . . . .  . . .  . . . .  . .  . . . . . . . . .  933 
m�:,tti'�il!.�

b
��y�·U�� .C\)"o\'1'. �.�':': .�'. �'. ��.�:: ;: 

Steam boiler. J. E. Gresty . . . . . . . . . . . . . . . . . . . . . . . . .. . .  
Steel. manufacturing, Walrand & Legenlsel. . . . . .  . 

Stone qnarrylng macbinery. guide for the cylin-
ders and crossbeads of. A. Ball. . . . . . . . . . . . . . . ... b03,691 

��g���fpe��t!h'::::��;�a. Calderwood . . . . . . .  . .  
���:::8:.��pfr��.

f
8.

r
FfsiH;���

·
.·.·.·.·.:·.:·.·.·.:·.·.·.· .

.
.
.
.
.
. : 

Stuffing box for meter�J. Tbomson . . . . . . . . . . . . . . . . 
�:l��
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I
��inz.��ea��i���Ce for. W. H. King-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503 7\l6 �:!:ife��l: ��po�:�lgn 'of' matter for: J: lli: 'Miii. b03,590 
'l'haumatrope, J. B. Cox . . . . . . . . . . . . . . • . . . . . . . . . . . . .•• ��m ��gll:::: l f.T.:�y:::::::::. ':::::::::::.' .. :: : : 
�'blll support. G. G. F. Boswell . . . . . . . . . . . . . . . . . . . . . . 
Thrasblng machine band cutter and feeder. F. H. 

Sbafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tie plate. brace. E. Samuel . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Tilllnll machine. Dages�& Wagner . . . . . . . . . . . . . . . . .  . 
Tire. detachable. A. C. Gillette . . . . . . . . . . . . . . . . . . . .  .. 
Tire, pneumattc, T. D. Glen et al. . . . . . . . . . . . . . . . . .  . .  
Tire. pneumatic. W. W.  Greenwood . . . . . . . . . . . . . . . .  503.594 
Tire. pneumatiC. F. H. Mason . . . . . . . . . . . . . . . . . . . . . . . 503.72' 
Tire, wbeel, C. F. Lavender . . .  ' . . . . . . . . . . . . . . . . . . . .. .  503,704: �:,rb':cgg���v.nri':�:��n�:.�: .��������: : : : : : ::: �m 
Toe. box. J. W. Packard. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 6H 
Tongue switch, E. SamueL . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. Tootb monld. artificial. R. Brewster . . . . . . . . . . . . . .  .. 
Treadle cusblOnkJ. B. Whitney . . . . . . . . . . . . . . . . . .  . .  
��f{�

t
r:;¥ro 

. 
-go�r�?k 

. . . . . . . . . . . . . . . . . . . . . . .  
-

Trousers lIuar��. T. �obertson . . . . . . . . . . . . . . . ... .  503,683 
��?k's':e'\t;"'
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.
oper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b03,831 

���l�fe-:v��i>�rGtti����e�::::::::::::::::::::::::.: �= 
TWisting and donbllng macbine. yarn. Draper & 

Rboades . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b03,905 
Typewrltlnll macblne. A. T. Brown . . . . . . . . . . . . . . . . . 503.735 
Typewriting macblne ribbon mecbanlsm. A. T. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736 
Valve. T. P. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
V:\ietable cutt,*, J. F. Heinlein . . . . . . . . . . . . . . . . . . .  . 
�:h:�l: �!:::t,lfii�g ��tt."ii: c: Swan:::::::: :::�: : 
Vehicle spring. G. T. Cbapman . . . . . . . . . . . . . . . . . . . .  .. 
Velocipede speed gear. C. VORel . . . . . . . . . . . . . . . . . . .  . 
Vending and fortnne-telllng machine. J. Scho-

field ; . . . . . . . . . . . . . . . . . • •. . . . . . . . . . . . . . . . • • • • . . . . • • . •  503,686 
Violin rest. F. H. Isaacs . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 603,603 
Waist. skeleton. L. G. Stitt . . . . . . . . . . . . . . . . . . . . . . . . . .  b03,916 
Wasber. See Tumbler wasber. 
Wasblng macbme. H. De Weerdt . . . . . . . . . . . . . . . .. . .  
Wasbtub. F. Rasner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Watcbcase die. A. W. Hofmann . . . . . . . . . . . . . . . . . . .  . 
Watcbcase pendant, O. W. Buerger . . . . . . . . . . . . . . .  . 
�g�;,�rt��:'MblJ 

w���\'.
man . . . . . . . . . . . . . . . . . . . . . .  . 

Windmill. C. W. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Windmill. Wllliatrul & Athey . . . . . . . . . . . . . . . . . . . ... . .  
�:�:�;u��f:�w.·j: =':i:::::::::::: ':::::::::::: 
Wire stretcber. R. C. Anderson . . . . . . . . . . . . . . . . . . . .  . 
Wire stretcber. J. D. McKee . . . . . . . . . . . . . . . . . . . . . . .  . Wrapper. bank bill. G. A. Sutton . . . . . . . . . . . . . . . . _ . .  
Wrencb, S. W .  Putnam . . . . . . . . . . . . . . . . . . . ..... . . . .  . .  
Wringer. See Mop wrinller. 
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)lftiloeriisements. PATENT PETROLEUM MOTORS. N O  

B E N Z I N E  
ORIH N A RY RA TES. 

Specially adapted to run all kinds of macblnery used in 
�\���ugi

rl
::hi���' :r.:�I�t��

ct
}\-� 

l
\e�.ri.

an
�v���� Inside l»aa-e. ench i U8eJ'r. ioll .. ..  " ,;1 cents n line 

lIuck I-Ita-e. (�nch i llMe .. r i oll .. ... .. ..  51 .00 n line motors already in use. Received awards at all Expositions. 
Motors of from � to 30 h. p. ready for delivery. 

pr liar some classes of A dvertisements, Special and 
HiQher rates m'e ,,'equireti. 

'!'he above are char�es per ag-ate line-about eight 
words per line. '!'his notice shows the width of the line. 
and Is set In agate type. "Engravings may head adver
tisements at the same rate per agate line. bv measure-

ar Our Motors are exhibited at Columbian ExpOSition, 
Chicago. Col. M. 18 In l\lacb'y Hall of the German Dept. pr- Send jor Itlustl'ated Vatalogu£ and Price List. J!lree. 

J .  M .  GROB & CO.,  Mtrs. LeIPlllfR�lrJt��ch, 
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FIrst and largest 011 Engine Manufactory in Europe. 

momin� to appear in the followillll' week's issue. 

IM.PROVED LATHES MODERN 
ENGINE DESIGNS 

Also Foot Lathes, Tools and Supplies. Catalogne Free 

Sebastian Lathe Co. l���l�:N��.j·i�tc::m�t 

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of Simple 
���\rut";��r·I:J;.�:s�.:'f�g�� 0':-�'1,':,��g

O
�:!8'::s � ��r ll..:'b".!'g!ftt �r\'h!'���::S '6�

s
t�nl;fe':,�rc .rJ::'?f�:r. 

by Mr. W. S. Bishop. of New Haven, Conn. It is de-
���e,re�rr::'���:t�:'� s::'p't:,eJ�=� �g� t��t�� 
use. but who do not care to enter into the subject scientifically. With :U illustrations. Contained In HCIENTIFIC A�{ERlCAN ,",UPPLEMENT. No. S61;. PrIce 10 cents. To be had at this 01llce and from all newsdealers. 

JAPANNING . ENAMEl ING &o���R�tJ��A� I�R��U1R 
L A RG E 5 T  .-, MOST (OMPL H E  P L A N T  IN T H E  COUNTRY 

f OR T H I 5  G L A S S  Of WORK 8ltVUE ENAME LING II SPWAlT Y .  A U T O MATI C MTG CO . COR �1 5T & 1 AVl. NLW YOl\ I\ .  

OHIO STATE UNIVERSITY,cO�u..T!.us' 
---sSCHOOL OF ENCINEERINC. . . FOur-year courses In Civil. Mining. Mechanical and Electrical Engineering and In Industrial Art. Each department Is well equipped with appliances for instruction. A catalogue will be sent on application. 

BIT 
Bores SMOOTH, RO U N D ,  O V A L. and SQUA RE H O LES. Morti .ing Cor" Boxes, 

l
ete. Invaluable to Carpenters. Cabinet and Pattern Makers. High*""""!! . est Award; Send $8.00 for set (!kl to 11-8). In neat case. or 5Oc. for 

BRIDGEPORT GUN IM��Nttt!�.ri\�t�ree witb lIIust��ie8 1miadway. New Y Ol'k. 

ELEOTRO MOTOR SIMPLE. HOW TO 
:�f�r d�ii�ra:.fg���Pt:�

c
��

o
� �:":�is�\:�: 

amatenrs to make a motor wnich mi�ht be driven witn 
advanrage by a current derived from a battery, and 
whicb. would have 8u1llcient power to operate a foot 
lathe or any machine requiri1lJl not over one man power. 
Witb I1 11gures. Contained In :;CUNTIFIO AMEl t lC AN 
SUPPL<M "NT. N.o. 641 .  Price 10 cents. To be bad at 
this olllc;, and from all newsdealers. 

Rubber Ro l ls and Wheels. 
Power Wringing Macblnes. Drying and Ventilating 

Fans. All styles of Trucks made to order. Catalognes 
free. GEO RG E J'. CI. A R K ,  Box I. , .  Windsor IJocks. Conn. 

$ 1 0.00 to $5 0.00 �f���i7,::r�?: 
neS8. Magic Lanterns and Views of popuht.r sub
jects. Catalog\1e� on applicalion. Part 1 Optical, 2 
Matheruaticak 3 -Meteoroloj;(ical. 4. Magic I"anterns, etc. 
L. MANAS",E. SS Madison Street, Cbicago, III. 

RESSES 
• • • • • • • • •  a _ _  • _ -a 

-FOR-

BALINa ct PACKINa USES 
RYTHER MANUFO. co. 

42 M I LL STR E ET, WATE RTOW N, N .  Y. 
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10 cents. Also to be bad of newsdealers In all parts of 
tbe conntry. 

(� A LAN SON CARY �---------- lit "'- ,  ':';'" C" 'Uo E R,  J F  SPR I N GS I\,r()� 
- I P ' G0'lIIl'illrnrmJ ST££L- OF EVERvDESCRIPTION 

2 4 0  Ex 2 4 2  W 2 9'2' ST N E W-YO R K  

THE GRIFFIN MIuL 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less expense 

than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illutltrated PalDphlet addretltl 

BRADLEY FERTILIZER GO.. 92 STATE ST. BOSTON. 

TO BUSINESS MEN 
The value of tbe SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any sImilar journal 
now publisbed. It goes Into all the States and i'errlto
ries, and is read in an the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. He wants circulation. This he bas when be ad
vertises ln tbe SCIENTIFIC AMERICAN. And do not let 
tbe advertising .."ent inOuence you to substitute some 
otber paper for the SCIENTIFIC AMERICAN when se
lectinll a list of publications in which you decide it Is for 
your interest to advertise. This Is frequently done for 
the reason that the agent gets a larger commission from 
the papers baving a small -circulation than is allowed 00: 
tbe SCIENTIFIC AMERICAN. 

For rates see top of lIrst column of tbls page or ad
dress lll U N N  & C O •• l'ublishers. 

3 6 1  Broadwav. N ew York. 

� 
� 
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----------------------- --'" 

TAN K  WORKS, 
(INOORPORATED.) 

Manufacturers of Iron and Steel 

�TORAGE TANKS. 
OFFICE, 

Floor, Rookery Bldg. 
CHICAGO, ILL. 

ALUMINUM : ITS USES AND AP-
plications. A valuabJe and interesting article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. S119. Price 10 cents. To be had at 
this office and from al I newsdealers. 

RAILWAY ct STEAM FITTERS SUPPLIES 
ltue's Little Giant Injectol'. 

Screw .Jacks, Portable Forges '" B l owers. 
JOHN !'!. U RQ U H ART. 46 Cortlllndt St .. N. Y. 

A New and Valuable Book. 

12,500 Receipts. '708 Pa getl. Price $5. 
Bound i n  Sheep. $6. Hal,f-ll10" occo. $6.1;0. 

This splendid work contains a careful compilation of 
the most useful Receipts and RepJies given in the Notes 
and Queries of correspondents as pubJished in the Sci .. 
en tiflc American durlngtbe past Oftr years ; together 
with many valuable and important addItions. 

h�:��IIJct':g�vn"eJi�':,�:�
n
b�a���c;{�h:'i,��FJf � 

being represented. It is by far tbe most comprehensive 
volnme of tbe kind ever placed before tbe public. 

Tbe work may be regarded as the product of tbe stUd
ies and practical experience of the ablest chemists and 
workers in all �arts of the world ; the information given 

��':,fs�
f
f�� �O��,*i::!��r '::":.::P;��e�

nd condensed In 
Almost every inquiry that can be thou!,ht of. relating 

to formulre used in the various manufacturing indus
tries, will here be found answered. 

InstructiOns for working many dillerent processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find In this book mucb that is of practlc81 
valne In their respective callings. 

Those who are in search of independent bUsiness or 
employment, relating to the borne manufacture of ssm
pIe articles. will Ond In it hundreds of most excellent 
suggestions. pr Setld jor Descriptive Circular. 

MUNN & CO., Publishers, 
,.,.. 8CIEN 'l'IFIC AMERICAN OFFICE, , 361 Broadway, New York.. 

© 1893 SCIENTIFIC AMERICAN, INC
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Eoundea &u Mathew ea,.ev. 178D. 

H E N RY CA R E Y  BAI R D  a. CO. 
l.dRst,rlal PubU.hers. BoobeIlers, a.d Importers, 

S) 0 Walnut St •• l·hU ... delphl .... I· ..... U. S. A .  
t:r'Our new and Revised Cataloll'Ue o f  Practical and 

Sclentillc Books. 88 p¥es. Svo. and our other Catalogues 
and Circulars. tbe whole coverin .. every branch of .Sei
ence applied to the Arts. sent free and free of posta(l'e 
to any one In any part of the world who will furnish his 114dress. 

CANE CONTRIVANCES. - TWENTY-
two illustrations, with brief descriptions, of inventions relatiOlf to walkln .. canes. The photollraphlc cane. the brazier cane, the camera stand cane. the water colorist's 
l':;�u::..::'��:�I':,f:;s =::: �T!!ttoo":'::,y���':, d���: 
�r:�eil�L�:� :;:�:: :�: ��re��\'��Td 

p�:��� f::ect!�� bOlder csne, the candlestick cane, the Inkstand cane, the snuft' bOI cane. the spyglass cane. the lantern cane, t:e ����I;:�e �;'D:in��eNPblN.:�'t���;;:· ig��r. 
Price 10 cents. To be had at this omce and from all newsdealers. 

Patent Electric 
V I SE.  

C A R B U TT ' S  <�f� DRY  P LATES 
�"o "CELLU LO ID" F ilMS . 

Especially adRt>ted for Pbot_phing Machinery and other works of OODBtruotiOn In . 
T H E M EC H A N I C A L  T R A D ES. 

Descriptive Price List malled free. 1!'or ...... by all Dealers. 
Manutactured by J O H N  CAR BUTT, ItrstoellrJn.teaa4 rna WorD, W.,..Jue. ftiIadeJ,m, 

WE - HOUS E AND COLD ROOM.-BY 
B G. Hatlleld. With directions for oonstructlon. Four engraving8. Contained In 8crBNTlII'IO AMEBIOAN SUp.. 
PLEMBNT, No. lUI. Price 10 cents. To be had at thla 
olllce and from all newsdealOl'8. 

MASON & HAMLIN 
SCREW STRINGER 

One ofir�Im�� ln the 

"eep" the Plano In Tnue. 
Mueh More Durable. Quality of Toue Purer. po- FuUt/ lUUItnJUd Oatalogue m&t on application. 

IIasoD &; llam1iu Organ &; Piano 00, 
\.J:=-_", 162 TREMONT ST� BoSTON, MAI!II. 

SCIENTIFIC EXPERIMENTS. - DE-
scription o f  .ome 81mple and easily performed sclentillc 
�����;, bt?tu::'f�;,s =e?�'!�:"�:'& �t:.�� 
8nm of the angles of a trl&lllde, surface of the 8phere, 
with 6 iIInstratlons. Contained In SClBNTIlI'IO AIIIEBI
OAN SUPPLEMENT. No. N' Ii. Price 10 cents. To be had at this omce and from all newsdealOl'8. 
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W. ' L. DOUGLAS 
$3 SHOE FOR 

GENTLEMEN. 
Best Calf Shoe In the World for the Price. 

Fine Calf Dl'ess Shoes, 83.00, 8400 and 83.00. 
Vuy StyIlIlh. 

Polleemen's, J!'armera' and Letter Carriers' 83.50 
Shoe. Three Sole., Extenalon Edge. 8:a.GO and 82.00 Shoe. t.rGeneraJ. W-. Extra 
Value. 

� and Youtha" wear the 89.00 aDd 81.'73 School Shoe. ]1'01' Ladles, 83.00, 8!1.30 and 89.00 SheeB. Beat Do....,I .. 
W. L. Douglas Shoes are made of the best material, in a.ll 

the latest styles, and sold by shoe dealers everywhere. 
:1:)0 'ro'U. ·�ear TheD1 '1 

W. L. Doftlflas' "am6 and p,icl ;S siamped 0" Ihe bottom bejo,e Ihey lea1Je the jacto,y. to 
pf'otect YOft alfai"sI .'if" Pf'it:u. Doi"lf Ihe laf'lfe.<1 ad1Jerlised shoe b"sines. i" Ihe 
wof'ld we af'6 contnled wil" a small p,ojil. lr1UJ7Qi"lf II.at thee:df'a value pftl i1l W. L. Doulflas 
Shoes will Ifive a e01l#""OU8 inCf'ease to Oftf' busi"ess. The deal" wllo sells YOft ftnslamped 
lIz",s malra Ille pf'it:e 10 Sftit ""mself. He "'"' e1iatrge "OU j'rom, $4 eo $8 .. pai.,. j'M' 
81&oes oj' the " ....... qtudu" as W. L. Doug,... $3 Shoe. The stamped name and Pf'ice 
system ;s Ihe best fOf' YOII, because it ruaf'a"tees full 1Jalfte by Ihe ma"ftfactuf'ef'.jof' Ihe money 
paid. and saves Ihousollds oj dollaf'. annftally to those 'Ulho ""eaf' W. L. Doulflas Shoes. 

If you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
when next in need. Sent b,. HaU, po.tage Free, when dealers cannot supply you. Take 
no substitute. !>end for Cata10Jrne with full instructions how to order by mail. 

Addreu W. L. DOUGLAS. Box Alil, Brockton, Has .. 

NO� El.EADY ! 
� Fou'rleenth Edition of 

Experimental Science 

120 Pall'e8 and 110 ,"upm'b C u ts added. 

The unprecedented sale of this work shows oonclu
Blvely that It Is the book of the age for teacbers, stu
dent •• experimenters, and all others who desire a general 
��:����f !,!H:�Q�o':!'J\���r:. tc2?:.?l!'.fiilon wllfbe 
�o�::;!l�I�!'fo�tc:,��e:;1 �� Pl::g�fc� th=�� �th other new and Interesting �Ical �Ions, the 
gr�!ll'J����!�n�b�om� �1ritsxrnr���� 
graphy. Including Hand Cameras, Carie Cameras, etc.; 
Systems of Electrical DIstribution, Electrical Ore Find
er, Electrical Rocker, Electric Culmes, How to Color 
�:r�:I=ie�t;'Mc�:m. :io� .w1n��d:le�� 
tlllc readers. h���J:2I�l'o�� :W�1�'Q.3fg.��=,f8f. 

DrSend tOf' illUBtrated circula,.. 

A l.abor - Sn'f'luc 
BUaine"" Syatem. 

Sh' I H d' d St M'I I  M h' '/ MUNN & CO., Publ ishers, Ing e, ea Ing an ave I ac Iner Office of the SCI E N T I F IC A M E R ICAN, 
Enforelulr Houe"lY 

aud Aecuracy. f'��::,�"[ �tt\ng. 361 BROA D WA Y .  N E W  YORK. 

Cbieago Aatographie Register Co. 
lliO E. Monroe Street. 

C H ICA GO, ILl •• 
Send lor cato./ooIU d; prict I .. t. 

WORTHLEY STA LL WORKS 53 
Elm Bt"" Boston, Mas8., have 80ld 8000 of his 
Patent .... Ib. Slow Feed Oat Mangers. Price, 81.60. Examine at WorId'sFair andat Van 
Ness Co., 50 Warien Street, N. Y. Clty. 

Handle Machinery 
for Turning Handles 
for Brooms, Ax ..... etc. Sena tor cat. B. 

Wood Pulp Ma. chlnery. Send J(W vat. C. 
Trevor Mfc. Co. 

Lockport, N. Y. 

VAPOR · ENGINES. 
Best and Cheapest for Pumping and All Farm Work, 

NO BOILER I !l'O FIREI Bend fop oataJogua. 
SAFETY VAPOR ENGINE CO., 16 Murray St., N. Y 

AN IDEAL STUB PEN- Esterbrook's Jackson Stu b, No.  442 
A special ly E ASY WR ITER , a OOOD INK HOLDE R and a DELICHT to 
those who use a STU B  P E N .  ASK YOU R STATION E R  FOR T H E M .  P rice, 

'1.00 per gross. THE ESTE R B ROOK STE EL PEN CO., 26 John St.,  N ew York. �,haID. �EL TING of var. ious Styles, ELE

.

VATORS, CONVEYORS'� 
COAL MINING and HANDLING MACHINERY. 

The J E FFREY MAN UFACTU RINC CO., COLU M B US, O. 
po- Send tor "98" Catalogue "0." Branches: CiUOAGo--NBW YORK. 

• DELA N EY'S 
Expa .. don Packiu ... 

tor B� Water I; .Amnionla 
are best Uld cheapest. 

DELAN RY'S 1M Metallic Ga"ketR aud 

make �=� 'oInts. 
H . .. . Delane, .. Co. Mf .... 'l'IIIrd '" Fowlor SIi.. M1hnakee, WII. 

AND COMPOUND 

H I C H  S P E E D  
E�G:J: � ES 

Watertown Steam En81ne Co. 
WATERTOW_, _. Y. 

)h 21 2�AHR 1�AM ���� . , C ' : I ' ,  I . 1', � . ' \ '  !-: . _ j i � _- - - -_ - � I I '  � , I  

I); I \ I / - - - -"" I�. .. I B Ol lS T H E  WATER 
\ 1  . •••.. . :". ' W ':'  B A R A G WA N A T H  & S O. N 
'�:..... . '" 4-6 W D I V I S� O N  S T  
·- i-f-, -'-i-'-- SEND FOR CATA L O G U E  0 H I G AG 0 

PUBLIC WORKS DEPARTMEIT, 
CAIRO, E8YPT. 

Several applications having been made for the estab-��r;g'i.':,� �r..de:�[::�f. f6.:�-:;� 1���Td�':t �e 
a91:lo�� 

��.
tf.

e 
ol��;'ig[ o�h�o�=I�? branche8 Indicated In 

OIlers will therefore be received at thl. Ministry np to 
nw:r��!h::'���:;��h�Dstructlon of these lines 
must Indicate the width, the dlmensloDs, and all other 
disposition. of the line and the rOiling stock, as well as 
the amount of annual oomp_tlon to be paid to Gov
emment. 

The fare per maximum trip (given In Art. 13 of the 
Act of Concession) to be charged Is also to be stated In 
the offer. . 

Copies of the .Act of Concession will be forwarded to 
�1:'I�t:rhgf 'P:..�fic Wo�::n by letter, addressed to the 

The Egyptian Government reserve to themselves the 
right of selectl� and acc;lltlng whichever offer they �':a�i:�v�� 

b�,
ot acce \ng any offer, whatever Its 

The Best llleehanical Help An inventor, investigator or experimenter 
can have is a great machine shop, whose 
busineBB is (first) to do regular workt and 
(second) to help develop ideas. We nave 
that shop, and have put what we have to 
eay in a primer-wilI send it. 

THE JONES BROTHERS ELECTRIC Co. CINTI. 0. 

.. ECONOMY IS WEALTH." 
Agents wanted to sell the Im

proved H a I I  Typewriter. 
The only standard machine made 
for a reasonable price. Prints all 
laDjlUages. Interchangeable type. Dr Sena jo/' Oatalogut.. Add.- N .  TYPEWRITER CO. 61 1 W uhiDlrIOD Street. Bolton, !'.I ... Mention Sctenttflc AmerieaD. 

W' A-rER JAMES LEFFEL & CO. 
"I SPRINGFIELD. OH IO.U . S.� 

Send foI" our fine WHEELS large PAMPH LET. 

© 1893 SCIENTIFIC AMERICAN, INC
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ORDINARY RATES. 
I n side PaRe, each i n sertion, - ':i cents a line 
Back P allc, each in .. ertion, - - $1.00 a line nf:Cr ��te:o�: "��::;d�f Advert'i3ements, Special afld 

The above are charges per agate line � about eight words per Une. This notice shows the width of the line, and is set In agate type. Engravings may head advertisements at the same rate per agate Une. by measure-
��fve� !�
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morning to appear in the following week's Issue. 

COLD FORGED PRODUOT. 

J titutifit �Ultrital. 
THE BRIDCEPORT WOOD FINISHINC CO. 

MANU FACTURERS OF 

WH EELER'sfATENT WOOD fILLE'Ft . 
B R I:!  1 N I G' S  L I T H O C EN 3 1  LI CAT E PAl N T . 
ADAPTED TO ALL CLIMATES ESPECIALLY MARI N E  EXPOSURES. 

--- G ltANVILLE M:-BREINIG, PR I NCI PAL OFFICE, 
GEN ERAL AGENT & SUPT. , NEW MILFORD, CONN. 

Bran ch Omce .. and Wnrehouses.-CHICAGO, � E. Lake Street. 
NEW YORK. 240 Pearl St. BOSTON. 85 Oliver St. 

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO A/otY ADDRESS. 

Flu�� 
... 
!!�.!,,!l0lt I 0 0 A IS  $6.00 

TO 
$100,00 

Is stiIJer and stronger than a common bolt. The fluted 
shank prevents the bolt from turning 

in the rim and t�. 

STOVE BOL'!.',", 

LOCK t:AP SCREWS 
C O  L 0 { MAC HINE SeJREWS 

F O R G E 0 SIDE K N O B  SCREWS 

THREADED W IRES 

AMERICAN SCREW COMPANY, 
P R OV I D E NC E ,  R .  I. 

ALL AIUTHMETICAL PR.OBLEMS solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent oftime and entire
ly relieves mental and nero 
vons strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? Writefur pamphlet. 
F���5� ,���o�:�� �:'!G�?' 

L ll<'E :::)AVING DEV lCES.- A COL
�,:!��

n i�:�'Ifo��i��� o:t�:ri��8 ;c:a8����;;�i�d\tt�gt�: 
London Daily Graphic by various correspondents. Wir.h If)) mnstratioDs. Contained in SCIENTIFIC AMERICAN 
SUPPr.EM"'''T, No •• S4S. 849, 8:>0. Sli t , 8:>�, 1":>4, 1'16 1 ,  81;2, 864, 869, 871, 874 and S84. 
Price 10 cents each, or ,1.00 for the series. '1'0 be had 
at thi5' office and from all newsdealers. 

5 N I CKEL  
.5 AND � ELECTRO- PLATING 
§ Apparatus and Material. 
1'""'t THE � Hanson & VanWinkle Co. o l\ ewark ,  l" .  J .  

81 LIBERTY ST., N.  Y .  
23 S. CANAL STREET, 

CHICAGO. 
Columbian Exposition Electrical Bldg., Section L, Col. 4 

Eastman Kodak Company, 
j Smd /or l 1 Catalogue. r Rochester, N. Y. 

!l( to 60 H. P. 'I'HE Motor of 1 9th Oentury � can be used anllplace,to doanll :rk���� t"�'::'Sie� !B�O 
�::"

e
!
s ! .l ;:"�':,':,'tl'; �Jle0 J:.'&; 

for all places and purposes. Vost . . . _ oj operation about one cent an hour to each indicate<t horse P01ll
__ :::::s tr. For circulars, etc .• address 

Eoo ........ -...'....,.,.. . CHARTER GAS ENGINE CO. SDm.>c ..... s...... • P. O. Box !4S. "'terlincr, 111,  

FOOT POWER LATH ES 
For Electrical 

and Experi
mental work. 
For Gunsmiths 

and Tool M akers. For General 
Machine Shop Work. 

High grade tools ; elegant in design, snperior in 
construction. The best foot power lathes made, 

.and quality considered the cheapest. Send tor 
catalogue and plices. 

w. F. 4 J N O. BARN ES CO. 
1999 Ruby Street, ROCKFORD, ILL. 

BlY.JOHIf AntHill: 
STEAM" PACKING 

Boiler Coverings, Millboard, . Roofing, 
Buildiug Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE L1sr AND SAMPLBS SENT FRK& 
H. W. JOHIS Mfa. GO •• 87 Malden lane. N, Y. 

" IMP"OVE�ENT THE ORDER OE THE AGE." 

The Smith Premier Typewriter 
Embodies the most Progressive Mechanical Principles. All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 
Easiest Running, and Nearly Silent. All type cleaned In Ten Sl)COnds without Soiling the Hands. 

The' Smith Premier Typewriter. Co. , Syracuse, N. V ; ,  U. S . .A. 

l SEPTEMBER 2, 18<)3 • 

CASH PAID for all kinds of good Second-hand 
Iron and W ood-Worki n g  M achtnery�. 

!!!!!!!!!!!!!!! Address W. P. DAV IS,  ROCHESTER, N. Y. " 

Tnl Amui�an DIll Teleph�ne ��mp'D' 
1 2 5  MILK ST. , BOSTON,  MASS. 

ThisCompany owns the Letters Patent. 
No. 186;787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has.been defined by the Supreme Court of 
the United States in the following terms : 

·".rhe patent itself is for the mechan
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments . 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
ductive action; the fifth, of a permanent 
magnet constructed as described , with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de
scribed ; the �eventh, of a speaking or 
hearing tube as described for conveying .  
the sounds:' and the eighth; of a perma
nent magnet and plate combined. The 
claim is not · for these several things in 
and of themselves. but for an electric tel: . 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa
tent No. 463,569, granted to Emile Ber
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls' 
Letters Patent No. 474,231, granted to 
Thomas A. Edisou, May 3, 1892, for · a 
Speaking Telegraph, which cover funga� 
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

T :::S:: E 

. pr- EST A Rl . I�HED 184:>. 
The Most Popular Scientific Paper in  the World 

Only 83,00 n. Yen.r. I lI c l l"lIl III" P08ta lle. 

\V eeh: I y-:i� N II lllbei'" It ¥ car. 

T h i s  w i d e l y  ci &·cll l n l.cd and splendidly Illustrated S. paper Is pnbllshed weekly. Every number contains six· 

-' ImnSW1NT£D f01\FINETOOlSIM� , �  ,,1J�;m��R �.H.BESLY & (;0: 
'ANDAGENCY. � CHICAGO, ILL.U.S.A.-

We have 20 branch .oIIIee8 in the prtnoJpal clt,llll&,�roUboUt the United States. 

teen plljles of useful Information and a large number of 
original engrav!n�s of new Inventions and. dlscoverie8, 
representing· Engineering Works,' Steam Machinery', 
New Inventlous, Novelties In Mechanics, Mannfactures, 
Chemistry, mectrlclty Telegraphy, Pbotography, Archi
tecture, Agriculture, Horticulture, Natural HiStory, 
etc. Complete llst�. ot patents each week. 

Tel'1II8 of SlIhllcl'iprlou.--One copy of the SCIEN
T1JI'1l' AMERJCAN will be ""nt for olte ·'lfu,-52 numbers
postage prepaid, to any subs""lber In the United States, 
Canada, or Mexico. onrpceipt 01 , 1I " e e .lIi l rll.'·" by the 
publishers; 81x months, ,1,60 ; three months, ,1.00. WELL DRILLIKG IAemNERY, 

HANU1i'AOTURKD BY WILLIAMS BROTH ERS, 
ITHACA, N .  V . , 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothel'l 

S cientific 8!!!!! Catalogue 
IlEC ENTL Y P U B LISHED. 

Our new catalo�ue containinl! over 100 pages. inciud-
10K works on more than tlfty ditrerent subjects. Will be 
mai led tree to any address on application. 

MUNN &; CO .. PUblisher. Sclentitlc American, 
361 Broadway. N ew York. 

�. AT E N TS ! 
wi�E�:�n�R:tfo: Orth!"s

c
g::��� _. -

AMER]CAN, continue to examine improve .. 
ments, and to lict as Solicitors of Patent. 
for lnventors. 

tn this line of business they have bad jori'll-}"''' 1I"'�S' '.rl1erie-Hef, and now bave '1l1uqnoiea .facilities for the 
preparation of Patent Drawings, Sp"citlcatlons, and the 
orusec'>tlon of Applications for Patents In the United 
States, Car:.Ma, and Foreign Countries. M.essrs. Munn 
&; Co. also attend to tbe preparation of Caveats, Copy
ri�hts for Books, Label� Reissues, ASSignments, and 
Reports on Jnfrlngements of Patents. All business in
trusted to them is done with special care and prompt
ness, on very reasonabJe terms. 

A pamphlet sent free of charge on appllcatlon, con
taining full Information about Patents and how to pro
cure them� directions concerning Labels, Copyrights, 
�::�ent'!��ec1J'.r

e
��e�
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Patents, etc. 
We also send, h'e< of eha�ge, a Synopsis of Foreljlll PI\" 

���n�f:'all
h
t'h�n�::.uco.:u=��I�� �rr:�

ng 

M U N N  &: CO .. Soliciro1's of Patents, 
361 BrDadway. N ew Y ork. 

BRANCH OFFICES.-Nos. 622 and 6'.U F Street, Pa
oUIc Building, near 7th Street, Washington, D. C, 

As an expert machinist, I am free to 
own that I· think the machi)lery I make is the 
very best of its kind. 

. 

I spare no pains or cost to make it so. My 
customers tell me I succeed. 

Let me send you a catalogue. 

8 A W S· Wanted 50.000 8awyers S'A W 8 . and Lumbermen  to 

A send us their full address for
.
a copy of Em- A erson's pr- Book of �A \V I'I. new 1893 edi-

, tlon. We are first to introduce N4TUBAL 

W GAS for heatilll! and tempering Saws with W wonderful effect upon imfirovtng the�u8-8 �;r.,e':.'.'
d rJ'.fr�':��l�MU�f,*" �IlII';; ·8' &; c o .  (l.imited). Beaver Falls. Pa. 

CHOLERA : .  EPIDEMIOI10GY OF.-
By Dr. G. Archie Stockwel l. An Interesting and v·alu. able paper on the dissemination of the AsiatiC Cholera, showlng what does and what does not spread tbe_ dis ... ea.se. Contained in SCIEN'fIr!C AMERICAN SUPPLE
MENT, No. S8S • .  Price 10 cents. To be had -at tbis oftice and from all newsdealers. - , 

C 1 11 b .. �-Special rates for several nam .... , and to Po.t� 
Maste.... Write for particulars. 

The sstest way to remit is oy Postal Order, Draft, or 
·Express Money Order. Money carefully place4 Inside 
of envelopes, securely sealed. and· correctly addressed. 
seldom goes astray, but is at tbe sender'. risk. Address 
all letters and make all orders. drafts, etc., payable to , lll U N N  "" CO.,  311 1  II I'ondn' a y, N e \v Y Ol·I, . 
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U�I:=:�;.���!��:' . I I every number containing sixteen large pages full of en- . 

• . j!I;Ilvinla!, many of whlcb are taken from foreign papers 
._ • and accompanied with translated descriptions. '.rBS 

GAS ENGINES & VENTILATING FANS SCTENTIEIC AMERICAN SUPPLEMENT is published week· . Iy, and Includes a very wide range of contents. It pre-The best Motor In the world for ilrivinll all kinds of sents the must recent .papers by eminent writers In all 
���tt'g�����r�:
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the principal d"partments of Soience and the Useful 

coIJee mllls�entl1atln� fans, Ice cream freezers, meat Arts, embracing Biology, Geology. Mineralogy, Natural 
g
hO

�::::-�II!��:!;e:,,�,:�?vXd�t.�e���= History, Geography, Archreoiogy. Astronomy Chemls�ackns WaleI' lllator Co. , N ewlll'k, N. J., U.S.A , t,·y, Electricity. Light, Heat, Mechanical Engineerilll!, 
Stelllll and RaIlway Engineering, Mining, Ship Bunding. 
MarIne Engineering, Photograpby, Technology, Manu· 
ifacturInJI lndustrles, Sanitary Engineering, Agrlcul�ure. 
aortlculture, Domestic Economy, Blograpby, Medicine. 
�etc. A va.st 1IIIl01!Ilt of fresh �and valuable information 
obtainable In no otber publlca.tion. 
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rsons H� orOlogical. Institute:¥ 
, .  earn the Watch Trade 

Engraving and J ewelry Work. . 
• 'l'he most u'lI.'J}n1'(tl1lt ElIo'inee''''i1fO ' lr01-1rs, Mecbanisms. 
and \IIanufacture8� at home and abroad are. Illustrated 
and described In the SUPPLEMENT. PARSONS, IDE  & CO. � Oircular free. Price for the SUPPLEMENT for the United · Slat .... , 

302 Brad ley Ave.,  PEORIA,  I LL.. 
S T E R E O P T I C O N S .  MAG I C  L AN T E R N S  A N D 

ACCESS O R I ES. S E N D  FOR CATALOG U E.  
T O  CHAS BESElER MAKER218CENTRE 5T. 

N EW Y O R K . 

fJanada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIEIC AMERICAN and one copy of the SUPPLE
MENT, bOLh mailed ' for oneJe&r to one address for ,7.00.' 
Single coples,10 cents. Address ""d remit by postal order, 
express money order, or cbeck. 

lll lJ N N  &: CO •• 3 6 1  II t'oadw ay, N ew Y Ol·k. 

�uitding �ditilln. 

"NeBESfmnal" 
DO ... " ........ Q..,.!I ' r·t The most eom. L. ,," wesc Price. SOld all o�y. pew 1 er •. plete writinc 

THE SCtSNTIFIC AMERICAN A R C H I T S C T S' ANIl 
BUILDERS' EDlTION Is issued monthly. �.60 a year. 
SIlll!le cOples. 2Ii cents. Tblrty-two large quarto pages. 
forming a large and splendid \118.Il'a.ine of Architecture, 
richly adomed With eit't)a1tt plat es - 'in ellioT'S. and with 
otber fine engravings ; Illustrating the most Interesting 
eXlIIIlples of. modem architectural construction and 
allied subjects. 

.,\. special feature is the pres"ntation in each number 
of a variety of the latest and best plans for private resi
dences,· city and country Includin.o; those of very mod
erate cost as well as the more expensive. DrawiDIl8 in 
perspective and in color are given, together wlth Plans, 
Descriptions, Locations, Estimated Cost. etc. 

Ask/or opeci_ o/illuminated . machine made. 
<'i.i,:;"rnN" r:. for particulars and P!UDphlet. Send 2 cent stamp for Calenaar good for 250 years. • TYPEWRITER 00. -715, 717. 719 Arch Street. -PHlLADELPHlA, PA. 

E:1ec-trio * �a,i1 �a,ys 
Our exhibit of Eleetrlc Railway Ap.

F
aatus at the WORLD'S FAIR Is tbe most CO�lete there. The entire El'1Rc

T��p�e&k'fl\�e..!� 'r:nt.1f.I��: ks. 
RAILROADlJ!'C��gf��,�Awo:tIB"'};.i� ��:n0 

G-EN" ::m�.A.lII ::EJx..:mOT�:J:O OC> D4E=-.A.l)oT"r. 
DISTRICT OFFICES: I 16 First Street. . . .  . . . . . . . . . . . . . . • • . • •  San Franolsco, Cal. « Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . New York. 620 Atlantic Avenue . . . . . . . . . . . . . . . .  ; . . . . .  Boston, Mass. 173 and 175 Adllllls Street . • • . . • • • . . . • • . . . . . .  Illilcago, nl. 0 fiOO Arch Street . . . . . . . . . . . . . . . . . . . . . . . . .  Philade)Ph� Pa. 
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All business outside the U. S. transacted by Thomaon-Hol18ton lnternational IIllectric Co. « Broad si .. New York 

The elegance and cheapness of this magnillcent work 
have won for it the ] � l u'$!"est C h'c n l al i o n  of any 
Architectural publication In the world. Sold by all news
dealers. �.60 a year. Remit to 

ilIUNN  &: CO.,  Publisher .. , 
361 Broadway, New York. 
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