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J titutifit jmttital. 
PSYCHOLOGY OF INVENTION. 

In all that has been written on how to invent, 
methods of invention, suggestions to inventors, etc., 
the advice usually given when condensed to the fewest 
words has been, "Keep on thinking." This is good as 
far as it goes, but thinking. unless it has a basis of 
knowledge, is valueless. The inventor must deal with 
existing materials, whether they be thoughts or mat­
ter, in various forms. He is no more able to create 
thoughts than matter. The mind cannot be coerced, 
new thoughts will not come at command. 

If a conceptiou of any subject be carefully investi­
gated, it will be found to have some reJation to a former 
experience. Possibly such experience may have been 
of such a nature as to produce a mental impression so 
slight as to be received unconsciously, and still suf­
ficiently strong to develop into a well-defined thought 
or idea under proper mental conditions. 

Invention being practically synonymous with new 
thoughts, and thoughts being the outgrowth of 
knowledge, the value of knowledge to the inventor is 
apparent, even though it may be in the nature of 
obscure impressions of the memory, vague suggestions 
from men and things, or broad yet accurate and prac­
tical information on any subject. 

It is a fact that the mind, when occupied on a given 
subject, and forced to consider correlated subjects, 
acquires the penetrating quality which is vital to the 
success of the inventor. 

It is while knowledge is being acquired in any 
direction that inventions in that line become possible, 
and conceived under such conditions they possess 
greater value, because the work is done intelligently 
and in the light of fuudamental knowledge. 

The works of such an inventor are ascribed to genius, 
while they really represent persistent effort supported 
by knowledge . 

The term invention is here applied with its broader 
meaning, which includes the idea of calling into exist­
ence anything based on or originating in a new 
thought, whether in the realm of science, abstract or 
applied, or art or letters. 

After all, invention is little more than an excursion 
beyond the boundaries of present knowledge, rendered 
possible by the accumulated experience of ages past. 
Progress is hindered by the fact that men re-enact the 
same things generation after generation, instead of 
acquiring a knowledge of what has already been ac­
complished, and, with such knowledge as a basis, 
pushing forward to new fields. 

Inventors who have followed the plan here outlined 
have achieved both distinction and pecuniary reward, 
and if the genel'al standard of invention could be 
raised to(} this level, results could be accomplished 
which would overshadow everything done in the past. 

There is certainly no limit to the amount of mate­
rial available. It is only necessary for the inventor to 
place himself in the proper relation to existing 
materials to enable him to reach out and take the 
reward. 

. .. � . 
THE EARTH AND THE INNER IIOON OF lIARS. 

The scrutiny of the planet Mars by astronomers dur­
ing the summer of 1892, with the aid of more powerful 
telescopes and better equipped observatories than 
have existed at former favorable periods of observa­
tion, and the sensational articles concerning this planet 
and its two little moons that have appeared in the 
daily papers, have aroused great popular interest in 
the affairs of the earth's next door neighbor of the solar 
system. 

The satellites are peculiar as being the smallest 
heaveuly bodies whose orbits and sizes have been even 
approximately determined. 

Phobos, the inner moon, having a diameter of about 
eight miles, is of a size easily comparable with the 
earth and objects upon the earth's surface, its diame­
ter and circumference being respectively almost ex­
actly one one-thousandth of the earth's diameter and 
circumference. 

Let us suppose everything on the surface of the 
earth to be reproduced on the surface of Phobos, as 
men. trees, ships, mountains, rivers, etc., all reduced 
in size proportionally. It would be only necessary to 
divide by one thousand the dimensions of any earthly 
object to ascertain its dimensions as modeled on a Pho­
bian scale. 

A man six feet high would, on this scale, stand 0·072 
inch of our measure on Phobos, and looking down with 
our human eyes to find him, we should have to look 
for an oval object about 0"022 inch diameter in its 
longest dimension, as we should see only the head and 
shoulders. A good magnifying glass would be needed 
to determine the real character of the mere speck that 
would be visible to an unaided human eye at a dis­
tance of two or three feet from the surface, on which it 
would be seen to crawl with a painfully slow motion. 

A few species of our larger birds could be seen in 
fiight without a magnifying glass; only a few, the 
ostrich, the condor, the swan, could thus be discerned 
when their wings were not extended. 

The altitude of the highest mountains wotrlQ not ex­
ceed thirty, and the profoundest depths of ea.t¢.hly 
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seas yet sounded would be represented by twenty-six 
of our feet. 

A ship of the size of the Great Eastern sailing on a 
.Phobian ocean would be less than 7%, inches long. A 
right whale of average size reduced to our Phobian 
scale would be less than five-eighths of an inch long. 

A railway train of ten vestibule cal'S with locomo­
tive and tender would have a length of less than six 
of our inches and its breadth would be represented by 
a line less than 0·02 of an inch in thickness. 

An earthly river, two miles in breadth and one 
hundred feet deep, would be represented on Phobos 
by a stream a little more than ten and one-half of our 
feet in breadth, and one and one-fifth inches in depth. 
Let this river be frozen over with a sheet of ice four 
Phobian feet thick, and the ice would be only as thick 
as a sheet of drawing paper. 

A square two and one-half of our inches on each 
side would represent a Phobian acre of land. A 
United States postage stamp would cover a space of 
nearly three Phobian city lots. A city like New York 
built to the Phobian scale would have streets ranging 
from four-tenths to one and two-tenths inches wide, 
and these would pass between buildings ranging from 
six-tenths of an inch to two and four-tenths inches in 
height. 

Having thus constructed an earth to the scale of 
Phobos, in which, to unaided human eyes, only the 
largest quadrupeds and fishes would be visible, wherein 
we should have to look for all but the largest birds 
with microscopes, and in which all iru>ect life would be 
undiscernible by any means at present known to us, 
Let us suppose an ordinary sized man transferred to 
its surface. 

If a good pedestrian, he could walk over the Phobian 
equator, circumnavigating the globe, in six of our 
hours, making strides of three thousand Phobian feet. 
The soles of his walking boots would be thirty Phobian 
feet thick. Each hair of his head would be ten Pho­
bian inches in diametp.r. His feet would be over nine 
hundred Phobian feet long and about three hundred 
Phobian feet in breadth. In walking he would raise 
the toes of his feet above the heads of the Phobians to 
a height of five hundred feet. If his stature in earthly 
measurement be taken as five feet ten inches, he would 
tower into the Phobian sky to a height over one and 
one-tenth mile!'. 

Enormous giant as such a man would be to our im­
aginary Phobian, he is, as compared with our globe, 
no larger than such an inhabitant of that satellite would 
be as compared with his little world. The truth is, 
there is no absolute standard of large or small. Size is 
strictly relative, and the physical man, considered 
in relation to the universe. is nothing but a material 
point-a center of vital mental and moral forces, whose 
effects reach as far beyond the limit of his ken as the 
universe extends beyond the power of his vision. 
The life of man is a brief and narrow strip of impel'· 
fect light, bordered on either side by impenetrable 
mystery. 

••••• 
·Memorlal Fair Coin •• 

Congress has appropriated two and a half millions of 
dollars to help the World's Fair, to consist of memorial 
half dollars, or " Columbian half dollars. " The designs 
of the coin have been selected. The reverse will show 
the main building of the exposition, and the obverse 
the head of Columbus. The plaster cast of Columbus 
was made by A. S. J. Dunbar, sculptor, of Washing­
ton, from a portrait which is recognized by experts as 
being as nearly authentic as any that exists, and is be­
lieved to have been painted for Domenico Malipiero, 
a Venetian senator and historian, in 1501. This por­
trait, with a well-traced history approving its anti­
quity, was recently purchased by the United States 
Consul-General at Frankfort, Germany, for Mr. James 
V. Ellsworth, of Chicago. The work of coining the 
souvenir "Columbian half dollars" will occupy a 
month or six weeks. 

The bill also provides for the striking of 50, 000 bronze 
medals, with appropriate devices and emblems, at a 
cost of $60,000, and 50,000 vellum impressions for 
diplomas at a cost of $43,000. 

•••• • 

A. Water Weight Railroad. 

A novel form of inclined railway has been built at 
Bridgenorth, England. It connects the upper and 
lower parts of the town. communication between 
which was formerly provided by meaD!! of f)'t.eps cut 
in the solid rock. The length of the track is rock 001 
feet, but its vertical rise is 111 feet. There are two (;'81'S, 
on separate lines of rail, and they are connected by a 
steel cable passing round a wheel at the top. They 
are thus balanced, and a preponderating weight is 
given, whichever one is at the top, by pumping a sup­
ply of water into a tank placed in the frame of the car. 
The steel rails are secured to ties which are bolted. to 
the solid rock and also embedded in concrete. The 
brakes are normally on the wheels, and motion is only 
possible while the brakesman turns his handle. The 
track is cut out of the solid rock, so that it shall not 
spoil the beauties of the landscape. 
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Four Hundred Years. I with the sun at one of the foci of the ellipse. This 

The approaching celebration of Columbus Day is in ellipse, or track of the earth, does not remain in a 
honor of a historical event which, among the events fixed position, bnt shifts slowly around in the same 
whose centennials the world has arranged to celebrate, direction that the earth is traveling, as though it were 
is without a parallel in world-wide importance, exact laid out on a gigantic turntable. 
dating, and remoteness in time. The real shape of the earth's orbit cannot be well 

With the exception of a few battles, whose dates are illustrated, in perspective. and if pictured in plain 
fixed by their historical connections with ancient view its appearance would be so like a circle that the 
eclipses, there are no events of great importance, fact that it was not would hardly be revealed except 
earlier than the destruction of Jerusalem, whose dates by measurement. On the second of January the earth 
are not in dispute. The time of Christ's birth is in passes the part of the orbit which is nearest the snn, 
almost hopeless obscurity, and the date of the cruci- and in July it passes the point that lis farthest away. 
fixion is variously assigned. From the rapidly accu- The time between two passages of either of these 
mulating evidence for this latter date, the writer is points is 4 minutes 39 seconds longer than the sidereal 
confident, however, that the twentieth century will year. After the earth has completed its circuit about 
witness, after nineteen centuries through which the the sun, it must therefore continue on for this length 
true date has remained unknown, the grand celebra- of time before it will be again at the same part of the 
tion of a centennial Easter day by the whole Christian elliptical orbit. Four hundred anomalistic years, or 
world. the four hundredth return to the same point on its 

The days that have passed since the discovery of orbit that it occupied at the time Columbus landed, 
America by Columbus have been counted with un- will be completed on the 28th of next October. 
doubted accuracy, but the number that are needed to In the time of Columbus, the calendar instituted by 
make four hundred years is a question that admits of Julius Cresar, as revised by Augustus, was generally 
debate and that has divided opinion concerning the followed, and that calendar, which is still used by 
true date for Columbus Day. It is not a question that Russia and Greece, differs from the one which we now 
is simply solved by adding 400 to the year of the dis- use by twelve days. It will therefore be October 12 
co very and assuming that four centuries are comprised with them, and four hundred Augustan years will 
between October 12, 1492, and October 12, 1892. The have elapsed when it is October 24 here. 
first ninety years in this interval was measured by a S. W. BALCH. 
calendar in which the average length of the year was 4 f • , .. 
exactly 365}4: days, and the remainder is being meas­
ured in a calendar that omits three continual leap 
years in four centuries, and thus makes the average 
length of the year 10 minutes 48 seconds shorter. 
When the change was made from the old to the pre­
sent calendar ten days were omitted, so that the year 
1582 contained but 355 days. 

Because of this irregular keeping of the calendar, 
October 12, in the year as it is now observed, marks a 
point nine days earlier in the autumn season than it 
did in the century when Columbus made his discovery. 
This error has been recognized by resolutions in Con­
gress, and President Harrison, in conformity there­
with, has proclaimed October 21, instead of October 12, 
as the day on which to " express honor to the discov­
erer and appreciation of the great achievements of the 
four completed centuries of American life. " 

The impression is current in many minds that a year 
is the period of time that the earth requires to make 
the circuit of the sun. This period is known as the 
sidereal year, but it is not the year to which the calen­
dar that we now use is adjusted, and which has the 
length that is best adapted to human affairs. For this 
purpose a period of time known as the tropical year, 
which is 20 minutes 24 seconds shorter than the side­

Tile AcIds of Fruits. 

We know that many vegetable and fruit products are 
esteemed rather for their pleasant or refreshing taste, 
and for their anti-scorbutic properties, than for any 
nutritive value which they may be assumed to possess. 
Yet even fruits of that character are especially valu­
able as additions to our daily diet, on account of the 
potash salts and mild vegetable acids they contribute 
to the blood. We learn from Johnson's Vegetable 
Food of the World that the grateful acid of the rhubarb 
stalk arises from the malic acid and binoxalate of pot­
ash which it contains. The acidity of the lemon, 
orange, and other species of the genus Citrus is caused 
by the abundance of citric acid which their juices con­
tain; that of the cherry, plum, peach, apple, and pear 
from the malic acid in their pulp; that of gooseberries 
and currants, black, white, and red, from a mixture of 
malic and citric acids; that of gTapes from a mixture 
of malic and tartaric acids; that of the mango from 
citric acid and a very fugitive essential oil; that of the 
tamarind from a mixture of citric, malic, and tartaric 
acids; the flavor of asparagus from aspartic acid, found 
also in the root of the marshmallow; and that of the 
cucumber from a peculiar poisonous ingredient, called 

real year, is employed. This is the period to which the fungin, which is found in many species of fungi, and is 
alternations of summer and winter, of long days and the cause of the cucumber being objectionable to some 
long nights, most nearly conform. Exactly stated, it is 
365 days 5 hours 48 minutes 45% seconds in length. 
Our present calendar is adjusted to this year with 
great precision, and by it the anniversary dates for all 
modern historical celebrations are determined. 

This period will, therefore, probably be regarded for 
all time to come as the year. From the standpoint of 
astronomy it may be most concisely defined as the 
period in which the earth nods to and from the sun. 
This nodding movement is the resultant of two motions 
which the earth has with reference to fixed space. 

In an article published in the SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 778, two years ago, the writer first 
pointed out the mistake that had been made in select­
ing October 12 for the Columbian celebration. In that 
article it was shown that 146,097 days intervened 
between October 12, 1492, and October 21, 1892. Four 
hundred of our modern calendar years contain this 
number of days, as was there calculated, and four 
hundred tropical years are but three hours short of 
the same interval. For these reasons the 21st of next 
October will be the appropriate quadri-centennial day. 
Then the sun will return again for the four hundredth 
time to the same position in the heavens, and pursue 
nearly the same course that it did on the New World's 
natal day. 

As the period between successive nods of the earth 
to the sun has come to be recognized as �the year to 
which human affairs are adjusted, it is well that Octo­
ber 21 has been finally selected, since it points off four 
hundred of these periods as the span of four hundred 
years. 

The few.,. hundredth sidereal year, or true revolution 
of the earth around the sun, also has a certain claim 
to consideration as an appropriate anniversary date. 
This point of time will be reached on the evening of 
October 26 in this country and on the morning of 
October 27 in Europe. Then for the four hundredth 
time since the sighting at daybreak of Watling's 
Island the relation between earth, sun, and stars 
will be such that there will again be on watch the con­
stellations that looked down upon that auspicio�s 
occasiou. 

The anomalistic year is yet another cycle 01 a still 
different length that is made by the tlarth in its course 
4Lbout the SUD. The earth travels in an elliptical orbit 

persons. 
It will be observed that rhubarb is the only product 

which contains binoxalate of potash in conjunction 
with an acid. It is this ingredient which renders rhu­
barb so wholesome at the early commencement of the 
summer, though in certain cases, known to medical 
men, its use may be injurious. 

The following table, compiled from some analyses by 
Prof. Berard, shows the percentage average chemical 
composition of five unripe fruits and of eight ripe 
fruits, comprising apples, pears, gooseberries, grapes, 
plums, cherries. apricots, and peaches: 

PERCENTAGE AVERAGE COMPOSITION OF FRUITS. 

Water ....... • . • . • . • .•. • . • . • ... • . • .... , •. • ..... . . 

Albuminoids .................................. . 

Su�ar • . • • • • • • . • • • • • . •  o • • • • • • • • • • • • • • • • • • • •• • • • • •  

Vegetahle acid.. . . . . . . . . . . . . . . . . . . . . .  . • . . . . . . . .  

Pecto8e and gum ....................•• . . • . • • .... 

Cellulose, etc ................... .............. . 

Unripp-. Ripe. 

787 
()6 

12'9 
1'3 
3'7 
2'8 

The data thus given show that there is a consider­
able decrease in the watery particles of fruit as it ap­
proaches its full ripe character, resulting in a difference 
of 7 per cent, while the sugary constituents increase 
during matJulttion in a corresponding degree, rising 
from an a ... �ra.ge of 4 to nearly 13 per cent. 

There ill ... ,ery little actual decrease in the percentage 
of acids from the green to the ripe stage of fruits, but 
the acidity becomes neutralized by the increase of 
sugar as the fruit approaches maturation. 

Many persons know from experience how much more 
pleasant and agreeable fruit is when gathered and eaten 
direct from the tree. This is undoubtedly in part 
due to the freshness and briskness of the vegetable 
acids contained in the fruit, which, when so gathered 
and eaten, have not time to change into any other sub­
stance. Stale fruit, on the other hand, is unpalatable 
from the very fact that it has lost this pungent and 
brisk taste. 

Pectose forms the 
jelly, and it is to this 
owe their firmness. 

substance known as vegetable 
constituent of fruits that jams 
Cellulose is the fibrous part of 

frwts, and It IS ill this portIOn that we should find the 

II3 
largest proportion of mineral salts, potash, etc.-The 
Gardeners' Chronicle. 

• ••• • 
SmokeJess Powder. 

On July 2, on the invitation of the directors of the 
Smokeless Powder Company, a number of gentlemen 
interested in military matters inspected the new works 
of the Smokeless Powder Company at Barwick, near 
Ware, England, and witnessed an exhaustive trial of 
the qualities of the explosives mannfactured by the 
company. About a hundred gentlemen were present, 
among them btling Colonel Mackinnon, secretary of the 
National Rifle Association; Major De Hoghton, from 
the School of Musketry at Hythe; Colonel Henry Platt, 
of the Carnarvonshire Militia ; Mr. Dougall, the manag· 
ing director of the company; Mr. Rigby, well known 
both as a rifleman and as an expert in the making of 
rifles; and representative members of the leading firms 
of gunmakers. 

The morning was spent in inspecting the various 
buildings, spread over a space of 126 acres inclosed in a 
ring fence, and in watching, without understanding, 
the process of manufacture, for, as may readily be con­
ceived, the delicacies of the process are kept absolutely 
secret at this establishment, which claims to be the 
only one in the kingdom in which smokeless powder is 
produced. The visitors saw rolls of coarse paper 
churned into fluff as fine as cotton wool and washed in 
a mash tub. They saw, also, men engaged in mixing 
malodorous acids. They saw great grindstones crush­
ing some yellow substance, understood to be a combi­
nation of the acids and the paper in some unknown 
proportions ; they saw the yellow powder treated by 
the granulating sieves, dried, sifted, packed, and 
stored; and at the end they were no wiser than they 
had been in the beginning. After luncheon, however, 
came proof positive that the various grades of nitro­
compound produced by the company, a compound said 
not to be affected by damp or heat, had several definite 
virtues. First came a trial with a revolver, then trials 
with rook rifles, cadet rifles, and like weapons, at short 
ranges. :Neither with them nor a sporting rifle nor 
with a fowling piece was there any substantial smoke. 
A slight blue and evanescent wreath of vapor rather 
than smoke followed each discharge, and the smoke 
following the discharge of a cartridge or two loaded 
with black powder was in marked contrast. 

The more effective trials, however, were at a longer 
range. First the powder was tried in the Mau­
ser, Beaumont, Mannlicher, and various other foreign 
rifles, as well as in the 0'303 and the Martini. Not only 
was there no smoke, but excellent practice was made, 
particularly by Mr. Luff, of the North London Rifle 
Club. Then five men, having the spectators at the 400 
yards firing point, fired volleys at. 300 yards and at 200 
yards, the result being that no substantial wreaths of 
smoke were visible. Finally, 500 shots were fired with 
the powder from the Maxim gun, with the result that 
there was very little smoke to be seen, although ten 
shots with black powder made an opaque cloud. Alto­
gether the trial was of high interest and importance.­
London Times. 

... f. � .. 
The BacllJua of Measles. 

Germs have been found by various investigators in 
the blood and see-retions of patients suffering from 
measles. None, however, have been certainly proved 
to be active agents in the production of the disease. 
Very recent investigations are those of Canon and 
Pielicke, of Berlin, and they are reported in the Ber­
liner Klinische Wochenschrift for April 18. There 
seems ground for the belief that the germ they have dis­
covered is the active cause of the disease. It is a ba­
cillus varying considerably in length and appearance 
under different conditions. It was found in the blood 
of fourteen patients sick with measles. A similar germ 
was also found in the sputa and the nasal secretions. It 

was present during the whole course of the disease, and 
occasionally for two or three days after active symp­
toms had disappeared. It was most abundant at the 
time of defervescence. In seven cases in which active 
symptoms had disappeared, but in which the rash had 
not wholly faded, the bacillus could not be discovered. 
This bacillus is undoubtedly different from any germ 
yet described in connection with measles. It is to be 
hoped that the belief of the discoverers will soon be 
confirmed by the investigations of others.-N. Y. 
Med. Jour. 

• •• •  
George Sydney PerclvaJ. 

The death of George Sydney Percival on the 1st inst. 
cut short a career of unusual promise. With what 
seemed at times almost a genius for mechanics, a love 
of study, and a conscientious devotion to his work, re­
gardless of time or personal comfort, Percival at the 
age of 25, and with only two years' practical experience, 
had won the confidence of one of the principal engineer­
ing firms in the country, being intrusted by it with 
novel designing as well as the erection of costly steam 
plants. He was a member of the American Society 
of Mechanical Engineers, also of the First Battalion 
Naval Reserve. and a graduate of the Columbia Col­
lege School of Mines. 
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UNSCIENTIFIC AND SCIENTIFIC DIVINING RODS. 
BY GEO. M. HOPKINS. 

Notwithstanding the tendency of scientific know­
ledge and general enlightenment to dissipate supersti­
tion, the proportion of believers in certain kinds of 
demonstrations attributed to the supernatural is be­
yond belief; yet when we find, on investigating the 
subject, that many coincidences have occurred which 
seem to establish the claims of the advocates ·of such 

. .. .. 

Fig. l.-FORKED TWIG DIVINING ROD. 

J tltutifit �mtritau. 
vibration ceases; the point where this occurs is the 
spot where the mineral or other substance looked for is 
to be found. If several different substances are looked 
for, a sample of each must be put in the bottle. 

It is needless to say that all these devices and meth­
ods are devoid of any scientific principle, and if they 
ever give indications that lead to a find, it is either 
accident or coincidence. In the case of the last instru­
ment described, the string naturally untwists when 
the downward pull of the weight comes upon it, and 
the acquired momentum of the revolving bottle causes 
it to continue to revolve after the string is untwisted, 
and twists the string in the opposite direction. The 
torsion thus produced revolves the bottle in the oppo­
site direction, and so on until equilibrium is estab· 
lished. This will take some time; perhaps a half hour 
or more. At the expiration of this time the hands of 
the operator are so tired as to be incapable of holding 
the string steadily, and as a result the oscillations 
follow. 

As to the scientific divining rods-if such a term can 
be applied to scientific instruments-the simplest of 
these is the miner's compass, ·shown in Fig. 4, and 
familiar to most readers of this article. It is simply a 
magnetic compass needle arranged to swing in a ver­
tical plane. Its pivots being jeweled, it swings freely 

beliefs, it is no wonder that some of these notions gain and points to any body of iron or magnetic ore con­
credence, especially in view of the fact that the ma- tained in the earth. It is operative for a considerable 
jority of unsuccessful experimE'nts are never made distance, and has been used for years for locating iron 
known. mines; but it is of no use whatever for other than 

The divining rod-so called-is a very ancient device, magnetic metals or ores. 
but the belief in its efficiency is as strong to-day as In Fig. 5 is shown an instrument devised by 
it ever was, yet there i8 no scientific reason why it the writer, in which a coreless induction coil of pecu­
should be of any use whatever for any of the purposes liar construction is used in connection with the tele­
to which it is applied. The ancient divining rod (Fig. 1) phone for indicating the presence of metals. The 
consisted of a forked twig of hazel, apple, or any fruit- induction coil consists of a primary coil, preferably of 
bearing tree. It was held in the hands with the, rectangular form, made of coarse wire, No. 18, and 
branches both lying normally in the same horizontal! connected with a rapid automatic circuit breaker and 
plane, with the crotch pointed either toward or away battery_ The secondary coil is made of fine wire, 
from the body of the operator. It was carried in this No. 36, and is arranged exactly at right angles to the 
position over the ground, and whenever the forked 
twig bent downwardly it indicated proximity to water, 
minerals, or metals. The same performance is gone 
through with in these times, and we often hear of 
remarkable successes attained by modern operators. 
These successes are due partly to the good judgment 

l' 

of the operator, but mostly to, 
sheer luck or chance. The dip­
ping of the rod is not due to the 
action of the water or miner�ls, 
but to the voluntary or invol­
untary movement of the muscles 
of the hands and arms. If we 
assume that the operator is hon­
est, we must admit the move-
ments to be involuntary. In 
using the rod the hands are held 
in a strained, unnatural position, 
which renders it very difficult to 
hold the twig for any great 
length of time in the prescribed 
position without causing . the 
muscles to twitch and thus com-Fig. G.-INDUCTION pel the branch to dip. 

BALANCE. 
The mineral rod illustrated in 

Fig. 2 is formed of a tube prefer­
ably, though not necessarily, of 
bamboo, with compartments at 
its ends.· In one compartment 
is placed a piece of loadstone, 
and the other is partly filled 
with quicksilver. Both ends are 
corked and the instrument is 
held as shown in the cut. When 
the loadstone end dips it is sup­
posed to indicate iron, but when 
the quicksilver dips it is taken 
as an indication of precious 
metals. 

Fig. S.-ROD FOR IRON AND PRECIOUS METALS. 

coarse wire coil. A telephone is connected with the 
secondary coil. If the primary circuit is continuously 
and rapidly interrupted while the coil is not in the 
vicinity of any metal or magnetic material, no sound 
will be heard in the telephone, as all the inductive 
influences are equal and opposite; but when the coil 

is held in proximity to a body of metal or magnetic 

[AUGUST 20, 18<)2 
ore, this eqUilibrium is disturbed and the sound is 
heard in the telephone. 

The distance through which this instrument is ope­
rative depends upon the diameters of the coils and the 
strength of the current used in the primary coil. The 
larger the coil and the larger the current, the greater 
will be the penetration of the inductive effect. As the 
induction is effective for only a few inches in an ordi­
nary coil of 6 or 8 inches in length, the instrument is 
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Fig. 3.-GOLD FINDER. 

useful for minerals lying 
n e a r  t h e  surface. It 
may be used to advan­
tage on the sea bottom, 
along cliffs, in wells and 
borings, a n d  u p 0 n 
ground abounding in 
metals lying near the 
surface, by simply caus­
ing it to pass over or 
near such s u r f a c e s .  
When it is to be used 
under water, it must of 
course be inclosed in a 
waterproof c a s  i n g of 
non-metallic material 

This i n s  t r u m e n  t ,  
which is an induction 
coil pure and simple, 
shonld not be confound­
ed with the induction 
balance described be­
low. 

The induction bal­
ance invented by Pro­
fessor D. E. Hughes has 
had a number of useful 
a p p l i c a t i o n s, one of 
which is the electric 
submarine detecter of 
Captain McEvoy. Pro­
fessor Hughes demon­

strated the extraordinary sensitiveness of the ap­
paratus to the presence of small pieces of metal 
when brought near to one or other pair of coils. 

The arrangement of the bal­
ance will be understood from 
Fig. 6, where P 8 and pi 81 are 
the four coils of the balance, ar­
ranged in pairs separated from 
each other and connected by 
insulated wires. The coils, P 
and pi, are joined together 
through a battery, B, and a key 
or interrupter, I, thus constitut-i ing the "primary" circuit of the 

I balance. The coils, 881, are con­

nected through a telephone, T, 

and constitute the" secondary" 

circuit of the balance. The in­

terrupter, I, may be either mani­

pulated by hand or automati­

cally, so as to give a continuous 
action. Whenever the primary 
circuit is closed by its means, 
a current traverses the primary 

Fig. 4.-MINER'S 
COMPASS. 

coils, P pi, and induces a corre­
sponding current in the second­
ary coils, 881• This current is 
of course audible in the tele­
phone, T, but by reversing one 
of the secondary coils, say 8', 
the current induced by the 
primary coil, pi, in the coil, 8', 
is made to oppose the current 
induced by the other primary 
coil, P, in the other secondary 
coil, 8, so that it is possible to 
cause these two induced cur­
rents to annul one another and 
produce silence in the telephone. Although it does not seem ad­

visable to multiply the accounts 
of these unscientific and worth­
less instruments, still, to convey 
an idea of the variety of devices 
of this class in existence, one 
more example is illustrated. The 
instrument consists of a small 
bottle suspended by a string 
and covered with thin cloth tied 
around the neck of the bottle. 
A specimen of the metal or min­
eral sought for is placed in the 
bottle. The string by which the 
bottle is suspended is held by 
the hands as steadily as possi­
ble. The bottle first revolves in 
one direction and then in the 
other. When it 8tops it begins 
to oscillate like a pendulum. 
The line of vibration is supposed 
to point to the object sought. 
The operator carries the device 
in the direction �ndicated until Fig. 7.-IRSTRUKEBT FOR DETECTING THE PUSEBCE OF lOTALS UNDER WATER. 

This is done by making the 
two primary coils and also the 
two secondary coils alike in all 
respects, and placing the second­
ary, 8, at the same distance from 
P that 81 is from P'. The final 
adjustment to produce silence 
in the telephone can be made 
by altering the distance between 
a secondary coil and itt primary, 
say the distance of 8 from P, or 
it can be made by means of a 
small piece of metal adjusted 
near one pair of coils, as was 
originally shown by Professor 
Hughes. To employ this ar­
rangement for detecting metal 
masses it is only necessary to 
obtain a sufficiently good bal­
ance in this way, and explore 
the field where the metal is suP"' 
posed to lie by moving about 
the pair of coils, 8' P'. Then, if 

© 1892 SCIENTIFIC AMERICAN, INC.



AUGUST 20, 1 892.] J titufifit �tutritau. 1 1 5 
these coils come near a piece of metal, the inductive turbs the balance, and the note, heard in the telephone !I carry 2, 683 net tons of fuel aud cargo on a draught of 
disturbance which its presence creates will upset the very faintly until now, becomes unmistakably loud and 15 feet, her speed, light, being 13 miles an hour, and 12 
E'xisting balance, and the telephone, before silent or clear. It is, indeed, somewhat surprising to find so miles an hour when loaded. Her engines are triple 
nearly so, will give out distinctly audible sounds, owing marked an effect. expansion, with cylinders 17, 29, and 47 inches, re­
to the predominance of the induced currents in the If there is any objection to this instrument, it is spectively, and a stroke, common, of 36 inches. She 
secondary, Sl, over those in the secondary, S. that a body of metal lying in the plane of the coil will has two boilers, each 11 feet in diameter and 12 feet 

The idea of applying the balance to the detection of I not affect it. long. 
metals has been worked out by Captain McEvoy, who � • • • • . . .  ' . 

has reduced it to a thoroughly practical form. This Pertlnacloua John Nash. 

When a pupil in Sir Robert Taylor's office, John 
Nash had an early opportunity of bringing himself 
into notice. Sir Robert, on one occasion, putting be­
fore his clerks some plans to which certain alterations 
were needed in an unusually short space of time, was 
annoyed at being told that it was impossible to do 
what he required. This being pverheard by young 
Nash, he ventured to ask if he might undertake the 
task which had been declined by his superiors. Sir 
Robert, struck by the earnest manner of the boy, 

I granted his request. Nash immediately went to his 
, room, procured paper and candles, and, sitting up all 
i night, labored incessantly at the drawings, and by 
the time appointed appeared before Sir Robert with 
the plans completed. As another illustration of Nash's 
perseverance in after life, and his determination never 
to be overcome by seeming difficulties, it is told that on 
one occasion,having to go to some out-of-the-way place 
in Wales, he disdained the accustomed road, which 
was circuitous, and resolved to seek a more direct path 
to his object. Setting out on foot, he encountered 
many hedges, ditches, and fences, most of which he 
passed, but not without difficulty. At last meeting 
with a locked gate, awkwardly framed and inconveni­
ent to mount, he was seen to retrace his steps several 
hundred yards, make a sudden run and attempt to 
vault over the gate. Failing in this, again and again 
he put forth his strength, and nearly accomplished his 
aim ; at last stripping himself of his coat and waistcoat, 
by a longer run and a desperate spring he succeeded in 
clearing the barrier. He was then seen to climb de­
liberately over the gate, retrace his course, put on his 
clothes, and proceed quietly on his way.-The Archi­
tect. 

• • • •  • 

THE STEEL STEAMER CHOCTAW. Fig. 5.-ELECTRICAL ORE FINDER. 
The builders of vessels for the freight business on 

actual apparatus is illustrated in Fig. 7, where A is the great northern lakes are sharply competing with 
a portable case containing the adjustable coils, P S, each other in the building of the most economical and 
and the interrupter, I ;  B is a voltaic battery of two efficient craft for the enormous transportation service 
cells, which may be replaced by a small magneto- now being done, and which is growing with marvel­
electric machine giving alternating currents ; T is the ous rapidity. The ability of a vessel to carry an extra 
telephone in the secondary circ�it ; C is an insulated 100 or more tons of cargo, the efficiency of its engines 
cable conveying the wires connecting up the two pairs in comparison with its coal consumption, its average 
of coils ; and D is the detecting or exploring case con- rate of speed and freedom from liability to any sort of 
taining the two secondary coils, Sl pl. The coils, P Sj accident likely to interfere with the daily perform­
inside the box, A, are separated by a layer of soft In- ance of its full work, are all carefully considered in 
dia rubber, and an ivory screw passes through both the making of contracts for the new freight steamers 
coils and the rubber washer between. An ebonite now being built for the lake trade. This is necessary 
head to the screw is adjusted by hand so as to press because there is so much competition in the carrying 
the coils together or let them further apart by regu- [ business that the smallest differences in the efficiency 
lating the pressure between them and the India rub- of the vessels often mark the line between a profitable 
ber. The simple device adjusts the balance of induc- or a losing business for the owner of a vessel, and on 
tion and reduces the telephone to silence. this account the builders are constantly making im-

The interrupter is a special device which consists of provements in the steamers they are now turning out 
a small iron reed or tongue kept in vibration by a for this work. 
small double-poled electro-magnet, thereby interrupt- The accompanying illustration of the new steel 
ing the current a certain number of times per second, steamer Choctaw, built by the Cleveland Ship­
so as to give out a definite note which is easily recog- building Co. for the Lake Superior Iron Co. , repre­
nizable in the telephone. I sents one of the latest models of this class of vessels. 

A switch, E, at the box turns the current from the She is 266 feet long on the water line, 38 feet beam, 
battery on and off the interrupter at a moment's no- and her moulded depth is 22 feet 4 inches. She will 
tice. The telephone is the 
ordinary speaking receiver 
of Bell. 

The cable, C, is insu­
lated with india rubber 
having its pores filled up 
with ozokerit or b I a c k 
earth wax forced in under 
pressure and when in a 
hot fluid state. It is fur­
ther protected with an 
outer braided sheathing, 
and is fitted to the box, A, 
by an ingenious socket, 
which in an instant estab­
lishes connection between 
the corresponding prima­
ries and secondaries, and 
locks them together. The 
detecting c�e, D, 1S made 
of wood soaked with par­
affin wax. It is water­
tight, and contains two 
exploring coils, S P, Fig. 6. 
When it is lowered into 
the water by the cable, C, 
and moved about, or drag­
ged over the bottom, the 
instant it comes against a 
piece of metal, such as a 
torpedo Cfl,se, a chain, or a 
submarine cable, it dis- THE STEEL STEAMER OHCCTAW� 

AN IMPROVED FIRE ENGINE PUMP. 

The illustration represents a double-acting fire en­
gine pump in which the valves and interior mechanism 
are arranged to be more conveniently accessible than 
they have been with previous forms of construction, 
thus facilitating the repairing or replacing of the 
valves whenever necessary. and lessening the expense 
of keeping the engine in order. The improvement has 
been patented by Mr. T. S. La France, of 508 Spauld-

LA FRANCE'S FIRE ENGINE l'VlD.P. 

ing St. , Elmira, N. Y. Fig. 1 is a vertical section, and 
Fig. 2 a horizontal section, showing a portion of the 
section and delivery valvE'S, on the line of the side in­
lets for receiving water from either side of the engine . 
Both the pump barrel and casing are closed at top 
and bottom, neither end requiring to be opened, nor 
the back of the casing, the barrel, or its plunger need­
ing to be removed, in order to get at the valves. All 
the valves, both inlet and outlet, are in the front por­
tion of the casing, as shown in Fig. 2, and running 
vertically from top to bottom in this front portion are 
partitions, joined midway of their height by a hori­
zontal dividing partition, forming upper and lower in­
let valve chambers, while between these two sets of in­
let chambers are upper and lower outlet valve cham­
bers. The plunger is made with upper and lower solid 
heads, holding reverse cup-shaped leather or flexible 
packings between them. In the front of the pump 
casing are openings of sufficient size to take in or ex­
pose all of the valves, these openings being covered by 
removable separate lids, whereby access may be 
readily had to either or both the npper and lower sets 
of inlet and outlet valves. By this arrangement of the 
valves and valve chambers the pump barrel and its 
outer casing may be cast in a single piece if desired. 

• 1 • • • 
Costa Rica. 

Although Costa Rica is only about half the size of 
New York State, its list of birds numbers 730 species. 
It is a country of forests and of all sorts of climates, 
from the torrid sea coast to that found at an elevation 
of 11, 500 feet, the top of the volcano Irazu, where ice 

forms. 
The trees are not decidu­

ous, although their leaves 
fall in part during the dry 
season, which extends from 
October to May. At the 
end of the rainy season, 
many North American mi­
grants appear, and as the 
dry season advances they 
retreat to the coast region, 
and are not seen again till 
another year. Bird life is 
more abundant during the 
wet season, for the reason 
that f r u  i t a n d insects 
abound at that p e r i 0 d. 
Th e breeding season nearly 
corresponds with that of 
the United State8. 

Near San Jose, at an ele­
vation of 5,000 feet, are 
what are called " the prai­
ries," a b o  u t five miles 
s q u a  l' e. They become 
flooded to the depth of 
about an inch from Sep­
tember to February, and 
on them are found a num­
ber of species of water fowl 
a n d  waders.-(}eorge K. 
Chen·ie. 
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THE HOllE STEAD DIFFICULTIES. 

The Carnegie Steel Works, at Homestead, Pa., sev­
eral views of which are given on our first page, are 
among the largest of the kind in the world. Their 
output of steel recently has even been compared to 
that of the famons Krupp establishment at Essen. 
The immense plant, in its machinery and buildings, is 
all of the most modern type, embracing the most -re­
cent improvements, Superintendent Potter testifying 
before the Congressional Investigating Committee 
that, by reason of the improved machinery, " the out� 
-put was 50 per cent greater than that of any other 
mill in the world 1" This seems to be a truly enor­
mous gain, but the improvements which have been but 
recently made in the machinery and methods in the 
manufacture of steel in large quantities are hardly ap­
preciated by those not directly engaged in the busi­
ness. The new beam mill, completed within the past 
two months, cost nearly a million dollars, and the en­
tire establishment has been absolutely created within 
the past ten years, for it was only half a score of years 
ago that Homestead had less than a thousand inhabi­
tants. Then it was an unimportant and unknown 
suburb of Pittsburg, while now it has over 12,000 in­
habitants, substantially all of whom have obtained 
their livelihood and made for themselves comfortable 
homes by the building np of the great steel works at 
that point. 

But at this thriving and prosperous industrial cen­
ter there has been a " labor difficulty " which has at­
tracted the attention of the whole country for the past 
six weeks, and, on July 6, the matter was the occasion 
of .a bloody engagement, as of between opposing forces 
engaged in actual war, in which some twenty men 
were killed and a far larger number inj ured. 

On July 1 the 3,800 workmen employed at the mills 
were paid off in full, and work was " shut down," the 
company having declined to sign an agreement to pay 
a scale of wages for the future which had been de­
manded for the men by the Amalgamated Association 
of Iron and Steel Workers, a labor organization to 
which all the men belonged. The men and the com­
pany had got along under a similar agreement for 
the three preceding years, although there had all the 
time been a' good deal of friction, from the fact that 
the company found it difficult to deal with its men 
mdividually as to many details of the work, and on 
this account., after a failure to come to an agreement 
as to a future scale of wages, the company decided to 
no longer recognize or deal with the association as a 
body, but to hire all the help needed without regard 
to any labor organization. It may be briefly stated 
that the company had asked : First, a reduction in 
the minimum of the wage scale from $25 to $23 for 4 X 4  
Bessemer billets; second, a change i n  the date o f  the 
expiration of the scale from June 30 to December 31 ; 
and third, a reduction in tonnage rates at those fur­
naces and mills where important improvements have 
been made, and new machinery has been added that 
has greatly increased their output, and consequently 
the earnings of the workmen. Where no such improve­
ments or additions have been made, no reduction in 
tonnage rates was asked. It has been conceded by thp­
men that the proposed reduction of wages would affect 
only 325 men out of the total number of employes. 

From the date of the stopping of work at the steel 
works the plant of the company was placed practically 
in a state of siege by the former workmen. On the 5th 
of July, a sheriff's posse, in response to the Carne­
gie Company's demand for protection, attempted to 
take nominal possession and post guards at the works; 
but they were captured by the men and sent out of 
town. The company had, however, in anticipation of 
trouble with their workmen, been making prepara­
tion to meet it for some time previous. They had 
erected a high fence around their grounds, with a 
barbed wire strung along its top, through which an 
electric current might be sent; placed a great search 
light in commanding position, put up a big instan­
taneous camera at an advantageous point, and in vari 
ous other ways were preparing to protect their prop­
erty. As a part of this system of defense, a force of 
Pinkerton detectives had been engaged as watchmen, 
and they were to have been installed at the works in 
the early morning of July 6. Some 300 of the men, 
hired for this purpose, were, therefore, taken on two 
barges, in tow of tug boats, from Pittsburg to the 
works, which are on the south side of the Monongahela 
River, about eight miles southeast of its j unction with 
the Allegheny. The fact that the company was thus 
moving to place Pinkerton men in its works at 
Homestead created the greatest excitement in the 
latter place. 

The news was telegraphed ahead and, on the arrival 
of the barges, just before suurise, the river banks at 
Homestead were crowded with angry and threatening 
workmen. It had been intended to land the men from 
the barges near the pump house, fully a mile within 
the boundary line of the premises of the company, but 
the crowd speedily broke down the fence and poured 
over the company's grounds along the steep embank­
ment skirting the river, reaching the landing place 
ahead of the boats. 

Then succeeded an engagement which lasted nearly 
all day. It has been disputed from which side the first 
shot was fired, but the firing quickly became general 
on both sides, and was kept up with occasional inter­
missions until three o'clock in the afternoon. The 
strikers secured a small brass ten-pounder cannon and 
kept up a fire from it on the barges from within a steel 
billet embrasure on the grounds, while another cannon 
opened fire also from the opposite side of the river. 
The barges were of strong build, having been made 
for shipping iron, and as an extra precaution they had 
been lined with heavy steel plates. Little impression 
was therefore made upon the barges by the fire of the 
men on the banks, and then it was sought to fire the 
boats, as shown in one of our views, which is repro­
duced from a photogra.ph. Oil was spouted on the decks 
and sides of the boats by means of hose and a small 
fire engine of the company, but the oil was a lubricat­
ing mixture and did not burn well, and the failure of 
this attempt was followed by an effort to burn the 
boats with the flame from a natural gas pipe. The tug 
boats had cast loose and left the barges early in the day, 
and at 5 o'clock the men on the barges, seeing that 
there was no hope of escape, surrendered to the mob. 
Before surrendering they were promised protection, 
but on the way from the boats to the Opera House, 
where they were finally lodged as prisoners for the 
night, they were most brutally assaulted and mal­
treated by the mob which lined the streets of Home­
stead. 

Within a week after this bloody exhibition of organ­
ized mob violence Homestead was taken possession 
of by the State militia of Pennsylvania, and a force of 
five or six thousand soldiers was encamped in the town 
and upon the hills around, their tents upon the hill­
sides being visible in one of the vie ws, and from this 
date, under military protection, the company has been 
gradually filling its workshops with non-union work­
men. Another view shows the headquarters of the 
Amalgamated Association at Homestead, where the 
men have been accustomed to assemble to mature their 
plans, and from which the leaders directed their cam­
paign against the Carnegie Company. The office of 
the latter company in Pittsburg, shown in one of the 
views, has a peculiar interest, from the fact that here 
was shot, a few days later, Mr. H. C. Frick, the manag­
ing head of all the different Carnegie establishments. 
A New York anarchist, a Polish Jew named Berk­
man, went to Pittsburg for the special purpose of kill­
ing Mr. Frick, and succeeded so far as to shoot him 
twice in the neck and inflict several stabs in his back. 
The wounds did not prove fatal, however, and Mr. 
Frick has since sufficiently recovered to again assume 
full charge of his vast business interests. It is not 
claimed that the would-be murderer had any direct 
connection with the strikers' organization, but there 
is only a question of degree of crime between the mob 
which invaded the grounds of the Carnegie Company, 
and for hours took part in the bloody work there on 
July 6, and the dastardly miscreant who, on July 23, 
sought to aid in carrying out the work of the rioters 
by killing Mr. Frick. 

For the photographs from which some of our views 
are made we are indebted to Mr. B. L. H. Dabbs, of 
Pittsl)urg. 

• • • •  • 
A.rtlficlal Precious Stones. 

What promises to be a most important discovery 
has been made by one of our Glasgow scientists. Al­
though imitation gems are obtainable in any required 
quantity, the production of crystals having the hard­
ness, durability, and other qualities, both physical and 
chemical, of natural stones has been one of the unsolved 
problems of applied chemistry. The most advanced 
efforts up till now have been made in Paris, and the 
French specialists have at least proved the possibility of 
producing sapphires, rubies, and other stones by artifi­
cial means, their products being real gems. and not 
glasses. It is doubtful, however, if the originators of 
the French methods themselves claim that theirs are 
the methods of nature, and it is reasonable to suppose 
that the most natural method will be the most practi­
cally successful one. Although no geologist or chemist 
can declare the new process to be the process of nature, 
yet many analogies point that way. 

Experimenters in this field may have been partly dis­
couraged by the thought that the gems of nature were 
produced under conditions of enormous pressure, to 
which might have been added very high temperatures, 
and that they were in some cases the products of long 
periods of time. It is possible, however, that too much 
weight has been given to this point. In the process 
now under notice no such discouraging conditions are 
present, and the method is wonderfully simple. Even 
working on the laboratory scale, using small vessels, 
stones have been obtained over one-sixteenth of an inch 
in diameter, and very large numbers have been formed 
approaching that size. There is no reason to doubt 
that working on a larger scale will yield stones of any 
size likely to be required. The noble nature of the 
products is beyond doubt, as they are very hard, in­
fusible at all ordinarily attainable temperatures, and 
insolnble in any acid. The bulk of the gems are 
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white or rather colorless sapphires. They are com­
pact and transparent crystals, and many specimens 
have a splendid luster. By subsequent treatment some 
of them have taken on the sapphire blue. 

Some of the specimens seem to contain a small 
amount of carbon. Thi!! element is sometimes present 
in small quantity in natural emeralds, a fact not gen­
erally stated in books on the subject. In a few speci­
mens the proportion of carbon seems to be considera­
ble, and there are present individual crystals having 
physical properties more nearly allied to the diamond 
than to the sapphire. In nature diamonds are often 
found associated with other gems. In any case the 
products contain little or no silica, this compound 
being the characteristic ingredient in all kinds of glaSs. 
Apart from the possibilities of the process in the direc­
tion of producing the diamond, the chief point already 
established is that of having found an easy method of 
crystallizing alumina. The Oriental ruby, Oriental 
amethyst, and other gems coming under the head­
ing " Oriental," are all of them only variously colored 
sapphires, and alumina forms the chief constituent 
of the series. 

There is little doubt that the process will yield the 
ruby and other varieties. Apart from ornamentation, 
their hardness will fit them for mechanical purposes, 
and their cutting power is remarkable, perhaps due to 
the small amount of carbon already spoken of. The 
author of the process has sought the opinion of several 
of the foremost men of science, and their general ver­
dict has been very favorable. The discovery may 
prove to be one of the most important yet made in 
mineralogical chemistry, and the future developments 
both commercially and scientifically difficult to esti­
mate. The originator of the process is Mr. James 
Morris.-Glasgow Herald. 

. ,  . . .  
THE 1I00N AND IIAR& 

A most interesting spectacle in the southern sky, in 
connection with the recent near approach of the 
planet Mars, was presented on the evening of August 
7, when the planet was for some hours apparently 

very near the full 
moon, as shown in 
t h e  accompanying 
view. When one re­
members t h a t  the 
planet was some 35,-
000,000 miles away 
from us, while the 
moon's distance is 
only about 240,000 
miles, that the dia­
meter of the planet 
is just about twice 
that of the moon, 
and that the planet 

itself has two small moons coursing around it at a 
rapid rate, it was not necessary to call up the further 
comparisons, almost everywhere entertained, as to the 
probability of life on Mars and the absence of life on 
the moon, to render the sight one well worthy of 
attracting and holding the attention, aside from its 
beauty as a mere spectacle. 

• • • • • 
THE LOOPED PATH OF liARS • 

My father, Professor Richard A. Proctor, was very 
much interested during his lifetime in the study of 
the miniature earth, Mars; and about which now the 
scientific world is especially interested. In his maga­
zine Knowledge for March 31, 1882, voL 1, he makes 
ref�rence to a map, published in an earlier number 
(March 24), of the looped path of Mars, designed by 
himself. With regard to it, he wrote as follows : 
" There are some 600 positions of the planet (all sepa­
rately laid down before the path was carried through 
them), and the constructions for these involved many 
hours of labor." The following is the illustration of 
the looped path, with the accompanying descriptive 
text, as written by my father : 

" Many even of those who have read. the usual de­
scriptions of planetary motions, in our text books of 
astronomy, are perplexed by the way in which the 
planets pursue 

Their wandering course, now hijth, now low, then hid, 

Progressive, retrol(1'sde. and standing still. 
" Mars, Jupiter, and Saturn during the last few 

months have given striking illustrations in the skies 
(as indicated in our maps) of their strange and at first 
view fantastic and irregular motions. Mars, in par­
ticular, traverses a singularly devioUli MlU'Se upon the 
background of the starlit heavens. It has seemed to 
me that it would be interesting to exhibit the real 
course of this planet, the one of all the sun's family 
whose path, with reference to the earth, has the most 
complicated form. Of course, in reality · this planet 
travels around the sun in an ellipse which is almost 
circular in form, though considerably eccentric in 
position. The earth also pursues an elliptic path, 
smaller in size, still more nearly circular in form, and 
much less eccentric. But viewed from the earth, the 
planet Mars, in consequence of the combination of 
these two circling (but not strictly circular) motioDS, 
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travels on such a looped path as is  shown in the ac­
companying map. Here the planet's position, as 
viewed from the earth (his geocentric position, as it is 
called), at the successive oppositions (or times of near­
est approach to the earth), is shown by the small dot 
at the end of the dated radial line. Then, at succes­
sive intervals of ten days, measured forward and 
backward from the time of opposition, Mars has the 
positions indicated by the successive dots. Of course, 
there is a place in the outermost part of each whorl 
where these ten-day dots meet without an exact ten­
day interval; this, however, is unimportant, as in 
these parts of his geocentric path Mars is invisible. 
At the proper places along the planet's looped geo­
centric path are shown the places where Mars is in 
perihelion.(M), aphelion, M', at a rising node (or crossing 
the plane of the earth's orbit from north to south), 

J titutifit �lUtritau. 
attaining its greatest height (indicated by the length 
of the " I ") above that plane at the point marked i; 
gradually returning toward the plane of the paper, 
which it crosses again at a point marked 0 ;  then at­
taining its greatest distance below the plane of the 
paper at the next point marked �; whence it returns 
gradually to the plane of the paper at a point marked 
g ; and so on continually." MARY PROCTOR. 

616 North Sixth Street, St. Joseph, Mo. 
August 7, 1892. 

• • • J • 

Prof. Pickering's Observations of Mars. 

In December, 1890, the Astronomical Observatory of 
Harvard College sent out an expedition to Peru in 
prosecution of its self-assumed task of making a com-

OJ¥' __ 

to return to North America for four or five years. 
By the end of that time Professor Pickering hoped 
to have mapped out the entire southern half of the 
heavens, which, as is well known, is far richer in 
bright ,stars, cluster� and nebulre than the northern 
half, with which we are familiar. Professor Pickering 
also expected to be able to secure photographs of the 
moon which will be superior to any yet made. For 
instance, he hoped to be able to produce in that clear 
atmosphere a photograph six feet in diameter of the 
lunar ·surface. 

Another of the special objects of the expedition was 
to observe the planet Mars during its present opposi­
tion. The chief difficulty with observing Mars in this 
country and Europe at the present time is that the 
planet is now in almost the lowest portion of the 
ecliptic, near to the horizon, and consequently the 

THE GEOCENTRIC PATH OF MARS-BY THE LATE R. A. PROCTOR. 
( g )  at a descending node (or crossing the plane of the ! plete map of the heavens. In order to do this it had 
earth's path from south to north), ( 0 )  the place where / been found necessary to establish branch observatories 
he attains his greatest distance north(A) and south I in various parts of the United States and other coun-

) . .  
I 

. tries, so that the entire sky might be mapped out. A (� of the plane of hIS orbIt; the place where Mars IS preliminary station had been established at Chosica, 
at the point of his orbit corresponding to the vernal Peru, in May, 1889, but it was found necessary to 
equinox (beginning of spring) of his northern hemi- remove the observatory to a point where the cloudy 
sphere, marked � 's '1' ,  and the corresponding point for season was at a minimum. Messrs. S. I. Bailey and M. 
the autumn of Mars, marked � 's "'-. H. Bailey, two of Professor Pickering's assistants, were 

" The scale of the drawing is the same as that of my in charge at the Chosica observatory. Mr. M. H. 
picture of the orbits of the terrestial family of planets Bailey superintended the removal and made a tem­
(Mars, Earth, Venus, and Mercury) in the • Encylo- porary erection in the desert of Atacama, one of the 
predia Britannica,' viz. , fifty million miles to the inch, driest spots on the earth and nearer the coast than 
and on this scale the lines I, I, etc. , indicate the great- Chosica. It was subsequently determined to establish 
est distance attained by Mars north and south of the a permanent observatory at a point near the city of 
plane of the ecliptic. The northerly displacement, it Arequipa, where a position was secured at an altitude 
will be seen, is the greater. I of about 8, 000 feet. 

H The path of Mars must be regarded as passing above To this point Professor W. H. Pickering, accompanied 
the plane of the paper, at a point marked g , gradually I by his family, started. The party does not expect 

telescopic view is affected by all sorts of atmospheric 
disturbances. 

In Peru, however, the planet will be almost directly 
overhead. and the observatory being situated at a 
high altitude, the difficulties of view occasioned by 
dense atmosphere will be avoided. With his superior 
instruments Professor Pickering will, no doubt, be 
able to make remarkable discoveries. The access to 
the observatory is very easy, as a line of railway leads 
directly from the coast to this point, and delicate and 
heavy instruments may be transported with ease and 
safety. 

Among the instruments which were taken to Peru 
were the Harvard Observatory eight-inch photograph­
ic doublet, a five· inch visual telescope and an instru­
ment for measuring the brightness of star�. Professor 
Pickering took with him his own effective astronomi­
cal .. battery," consisting of a thirteen-inch photo­
graphic telescope with an eight-inch finder, a twenty-
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inch reflector, made for the purpose of finding faint than the positives obtained by the use of the filings laws is their first and most impoJ1;ant duty. The weak­
nebulre, and an instrument with which he discovered themselves, they permit the taking of an indefinite ness of these organizations has bee., and is to-day,that 
the great spiral nebula in Orion, also a portable tran- number of photographic prints. they claim-not in words, perhaps, but in acts-that 
/Sit instrument for determining time and a seismome- .. , • I .. the organization of wage workers into unions gives 
ter for observing earthquakes. A DEEP BASEMENT. them certain " rights " not before possessed. The 

Last year a visual twelve-inch telescope was added To make a basement on Broadway, New York City, j leaders of labor unions can enlrage in no better work 
to the equipment, so that there can be no failure of as deep as the one shown in our illustration, is a work than to teach their followers that whatever claim of 
the expedition on the ground of lack of instruments. involving some interesting, though by no means novel, " rights " cannot be enforced under the law is not right, 
Owing to the lack of building materials in the coun- engineering features. To accommodate the great rope and must be abandoned. If this had been done by 
try where the observatory is erected, the university traction wheels which are to be used in the cable rail- labor union leaders, the twelve men who were recently 
was obliged to send with the astronomical outfit wood way service of the Broadway railroad, it was necessary shot to death at Homestead would be alive to-day, and 
and iron for constructing the buildings and domes and that this basement, in which the plant is to be located, the red smear of murder would not appear on so many 
iron piers for the telescopes. should be nearly 40 feet deep, and this is the depth at pages of the history of labor unions. 

The New York Herald, to which we are indebted for which, on the corner of Houston Street and Broadway, One of the facts which organized labor would do 
the foregoing particulars, has received a special tele- a permanent water-holding stratum is reached. It was well to understand is that under the Jaws of this coun­
gram from Prof. Pickering, dated at Arequipa, August especially desirable to have the plant all placed be- try a man may work for whom he pleases and for any 
9, in which the professor says : neath the street level, so that the space above might price that may be agreed on between him and his em-

In my observation of Mars I have seen two large be profitably utilized for stores and other purposes, ployer, and that the employer may a.t any time cease 
areas near the equator which are permanently blue. Broadway property at this point being very valuable. to employ him and hire some one else in his place. 
Near the edges they appear light blue. The light is In order to have the room in this basement as clear Employes and employers have precisely equal rights 
slightly polarized. as possible from obstructions, and of the whole size of in these matters. Another fact equally important is 

The total size of the area is about 500, 000 square the building, 200 by 225 feet, the method has been fol- that the law will punish the man who, by physical 
miles, one-half the size of the Mediterranean Sea. I lowed of sinking in the water-holding stratum separate force, prevents another from working. To do so is a 

On June 23 a small dark spot appeared in the south- I foundations for the numerous pillars which are re- lawless act, and that it is done by or for tne benefit of 
ern snow cap. Later this spot lengthened rapidly, and , quired to support the interior of the superstructure. organized labor makes no difference. The law does 
early in July it was a thousand miles long, dividing A great room is thus provided, in which there will be not take cognizance of organized labor any more than 
the snow in half. no interior walls, in which will be placed the four en- it does of red-haired or temperance, or Catholic or 

Sixteen hundred thousand square miles of snow have .gines, of 1, 000 horse power each , for driving the cables. Protestant labor. And not only the law of the land. 
melted within the last thirty days. The melted snow I The engines are to be arranged in pairs, each pair op- but also the sentiment of right-thinking people every-
h a s  apparently where makes it an 
been transferred evil and an inex-
to the seas, across cusable act to pre-
land. vent the man who 

S m a l l ,  d a r k  needs work and 
areas, surrounded wants to w 0 r k 
by snow, appear- from d o  i n  g 80. 
ed on July 10, and How much 8ym-
two days later I pathy for labor is 
first saw a dark there in the senti-
line in the fork of ment which beats 
a Y shaped mark a man black and 
in the direction of blue when he ap-
the seas. The line plies for the work 
became more con- t h e  w a g  e 8 of 
spicuous on July which his hungry 
14, and on the family needs-be-
16th a dark area cause he doe!! not 
about the size of belong to a union ? 
Lake Erie appear- What sort of cha-
ed on the north- rity would tbat be 
ern side of the which would re-
s t e m of the Y, fuse h e 1 p to a 
which w a s  con- starving child un-
nected with the less it was enroll-
northern sea. The ed in some Sun-
next d a y  there day s c h 0 0 1  mis-
appeared a large sion class ? 
dark g r a y  area S t i l l  another 
near the northern point to be leam-
sea. ed by combina-

This had grown tions of labor is 
much fainter by that they cannot 
July 23, and a new claim f r o m the 
- �� �  � � � �  
the south of the cognition which it 
northern sea, con- gives to employ-
cealing its outline. ers until they be-
The line in the come equally ra-
fork of the Y had DEEP BASEMENT OF THE BROADWAY R.R. POWER HOUSE, CORNER OF HOUSTON STREET. sponsible before 
disappeared, but the law. As it is 
the area of the Y had extended. On July 24 a large erating a shaft on which is a rope traction wheel, from now the employer can be compelled to make good any 
dark area, apparently either a lake or a sea, appeared which the power is transmitted, through other trac- violations of contract with his employes. But if his em­
near the melting snow, and on July 25 the southern tion wheels, to the large wheels on the shafts carrying ployes, acting through a labor union, sign a contract 
branch of the Y became very narrow. The outlines

' 
the cable drums. There will be four of these large to-day and break it, greatly to his pecuniary injury, 

of the northern sea were seen again, a narrow white traction wheels on cable drum shafts, the wheels be- to-morrow, he has no redress. This has recently hap­
line stretching north from the snow. ing each 32 feet in diameter and 8 feet 4 inches wide pened at Pittsburg, where several hundred employes, 

Many other changes were noted. Rapidly changing, over the face, weighing over 100 tons each. after signing an agreement to work, broke their agree-
faint whitish areas were seen. Green areas near the .. , • , .. ment without any lawful reason, leaving the works 
poles have not been seen for many weeks, but traces The Rights of Labor and the Laws of the idle. In such a case the employer has no remedy. The 
were recently suspected, and a bright green area was Land. labor union insists on being " recognized," and uses all 
distinctly seen near the north pole last night. The laws of this country are the fairest, the most lawful and even many unlawful means to secure recog-

• , • •  • reasonable and the most just laws that history records. nition, and yet-has nothing of that responsibility be-
Magnetic Photography. The principles which they embody are those which fore the law upon which, ouly, can one business con-

Prof. E. J. Houston describes his new mode of pho- have been recognized as fair and just by all civilized cern recognize another. 'When the law compels labor 
tographing the magnetic groupings of iron filings as nations in all ages, by the best and ablest men in those unions � become pecuniarily responsible for their 
follows : I place a dry sensitized photographic plate i nations, and also by the great religious leaders and or- actions, some phases of the labor question will be set­
over the magnet whose field I desire to fix, and after ' ganizations of the world. The liberty of the individual tIed. Employers will prefer to deal with a responsi­
the characteristic groupings of filings have been ob- i and the welf:tre of the state are the two chief interests ble organization rather than with individuals.-Rail­
tained, I expose such plate while over the magnet to ' of all just laws and all good government. These t wo way Master Mechanic. 
the light of a gas flame for a few seconds. I interests are cared for in this country more carefully • , • , • 

This operation is necessarily performed in the dark and intelligently than they have been or are in any THE following directions for joining ba,nd saws are 
photographic room. After exposure the light is turned other. This is proved by the fact that to get an an- given by the Defiance Machine Works : Bevel each 
out and only the non-actinic red or yellow light left. I archist we have to import him ready made. The sun- �nd of the saw the length of two teeth. Make a good 

The filings are allowed to faU off the surface of the shine of our laws and customs is too gen ial for their joint. Fasten the saw in brazing clamps with the 
dry plate, and the finer particles that still adhere to it breeding here. It is also proved by the fact that hun- back against the shoulder, and wet the joints with 
are brushed off by a feather or dry camel's hair brush. dreds of thousands, yes, millions of men, since we be- solder water, or with a creamy mixture made by rub­
The plate is then developed and fixed in the usual came a nation, have under our laws developed their bing a lump of borax in a teaspoonful of water on a 
manner. lives from a low beginning in ignorance, poverty and slate. Put in the joint a piece of silver solder the full 

This process of obtaining records of magnetic fields obscurity into intelligence, usefulness and prosperity. size thereof, and clamp with tongs heated to a light 
produces true negatives, which, when employed for It is not under bad laws that such things can be done. red (not white) heat. As soon as the solder fuses. 
printing by blue print, silver print, platinotype; or It is only reasonable, therefore, that labor organiza- blacken the tongs with water, and take them off. 
similar process, produce excellent positives. tions should be urged not only to obey the laws of the Remove the saw, hammer it if necessary, file down to 

As the negatives so obtained are more permanent land, but to teach their adherents that to obey these an even thickness, finishing by dra.w-fiUng lengthwise. 
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AUGUST 20, 18<)2.] J titutifit �lUtrital. 1 23 
would be in a condition of static equilibrium. I think 
the magnetic poles of the armature muSI move forward, 
turning; the armature wIth them, while the hrushes re­
malu on the same segmeuts of the commutators, and 
when they come on the next segment, 80 that the cUr­
rent passes through the next cOll, the poles are recreated 
"0 to speak, one coil further back as regards direction 
'If rotation, and again advance through the same angle, 
turning the armatnre, as before. Thus you have the 
motion necessary to produce energy. Is my Idea cor­
rect ? A. We think your idea is correct. 2. How milch 
lead Is i t desirable to e:ive the poles of the armature of 
a motor 1 A. Only enough to reduce the sparking to 
a minimum. 3. What would be the e1fect of too much 
lead 1 A. Increased sparking. 4. What would he the 
ellect of no lead at all 1 A. It depend. on the construc­
tIOn of the machine. If the machine requires lead to 
make it work to the best advantage, changing the 
brushes so as to give no lead would cause the machine 
to spark. 

(4499) H. Z. writes : N. E. T. in Notes 
and Querie. oays his cigar lighter dou't work properly. 
I have one like it. The probabIlity is that hi. solutiou 
is polarized. Ir he washes the zinc and other elements 
aDd makes a new solution, he will fiud it works well. 
Two ouncl's each of bichromate or pota.h and sul­
phuric acid. Add water enough only to come within 
one.eighth inch of the zinc. 

NEW BOOKS AND PUBLICATIONS. 

A. DICTIONARY OF ELECTRICAL WORDS, 
TERMS AND PHRASES. By Edwin .T. 
Houston, A. M. Second edition, re­
written and greaj;!y enlarged. 1892. 
New York : The W . .T • .Tohnston Co. , 
Limited. pp. 562. 7X9� inches. 
Price $5. 

CarPet sweeller. H. Cadwallader . . . . . . . . . . . . . . . . . . . .  480,451 Carriage. H. P. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.307 Carriage mud guard .... J. Anders.en . . . . . . . . . . . . . . . . . .  00,485 Carriage top, G. B. lilt. John . . . . . . . . . . . . . . . . . . . . . . . . .  480.295 Carrier. See Package oarrier. Cart, hand, Radley &. Beal . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IKl,6'1O Case. See Book case. Bnrlal case. Pencil case. Cash Indicator. regl.ter, and check printer, J. Jacques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cash regi.ter. H. H. Koeller . . . . . . . . . . . . . . . . . . . . . . . . .  Cash regi.ter, H. G. O'Neill . . . . . . . . . . . . . . . . . .  480.614. Cash register and Indicator. H. G. O'Neill, 
480,512. 4IKl,6l3, 480.615 

g:t =:�� r�J\:���� �h�:�;:i�'i:.�·ii: G: 480.521 
O'Neill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.617 

g:::,��:e �'f3' �r'��Co!btn�: MJ!�bii: 480,334 Bourne. . . . . . . . . . . . .  . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . .  . . .  480,381 
g:��:���':.!;��e�I."t: %a�bn.:.��?�:::::::::::: : : :  :J:� Chair. See Convertible chair. Chair desk attachment, M. C. Hutton . . . . . . . . . . . . . .  480,386 Chart, J. D. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.413 
�:u.!��r���':fht��fc��en�its·t� �!ge:" P: 480,453 

McCallum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.007 Clamp. See Ho.e clamp: Cleaner. See Flue cleaner. Clevis, O. Canute80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4BO,3M C1OCJ..:J����?�I.�I.� . .  d����� .�.� . �.:����: . .  �:.�: Clothes wringer, W. Thornton . . . . . . . . . . . . . . . . . . . .  . .  
gg�l< �:;�l::: ��c%�::�.I��G�r:te�o,,�':,� .�r?::::.:: : Coin chute, R. F. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480,360 COin-operated machine. A. Larsen . . . . . . . . . . . . . . . . .  48O.43l 
gg!'l:�::�:'!t���3: w.'Fe�r..��: .�: .��: .����: : : : :':. :.\:� Convertible chair, A. B. Steven . . . . . . . . . . . . . . . . . . . . .  480;636 Corset and dress shield, combined, J. S. Gold-.mith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IKl,426 COn��Nfcou�T::.g?ar coupling. Pipe coupling. 
ern.her. See'Ouartz em.her. Cultivator. A. 1'Indall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.529 
�U�v. rg�!nKr'gt;;'h�'h"oJil::�c;.'ier: · Meai'imd 480;325 vegetable cutter. Steam or en.ilage cutter. 
g�ltr�::,a�'b�n�·:;'Ot!�r�d.;; F: i'iliciIier::::: : : : :  �� Cutting-off machine. J. A. Gilmor� . . . . . . . . . . . . . . . . .  480.461 Cylinder lock. and keys. H. G. Voight . . . . . . . . .. . . . .  480,299 Damper, automatiC. C. D. Howard . . . . . . . . . . . . . . . . . .  480;263 Data, Instrument for facilitating the u.e of tabu-18ted, I. D Boyer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480 Dehorning Implement-z-A. C. Brosius . . . . . . . . . . . . . .  . Dental cabinet, C. A. Herr . . . . . . . . . . . . . . . . . . . . . . .  . .  Dental engtne. C .  W. Thomas . . . . . . . . . . . . . . . . . . . . .  . .  

Iu thie new edition of Professor Houstou's dictionary Ben�pa"i �r�e, A. �. �'Wh�ni"tt " " ' "  . . . .  . .  D:�k • ..w,��I.
ei!���& .. &·Le Neve�. ? . .  �: : : : · : : : : : : : :  there are over :five thou.and distinct tlUeK with defini- Di1fn.ion apparatu., S. Faron. . . . . . . . . . . . . . . . . . . . .. . .  n tions and a .uperabundauce of cross references. The Digger. See Potato d�er. • 

delluitions are concise and In the main accurate, and Bgg� l'f��i�c���. L:.:::�ce:::::::::::::::: : : :  = 
the illustrations are sufficient for the purpose.·for which Doors, mechanism for ojl8n1ng. clo.lng, and look-
they are designed. Taken altogether, the book is de- lng, jall, P. J . •  Sr •• & P. J. Panly, Jr . . . . . . . . . . . .  . Dovetailing machine, C. Cri.tadoro . . . . . . . . . . . . . . .  . .  sirable and should be owned by every person who tries Dranght equalizer, J. 1;Pc'I0over . . . . . . . . . . . . . . . . . . .  . 
to keep up with these times, in which electrictty plays Dranght equalizer, A.. cKee . . . . . . . . . . . . . . . . . . . . . .  . Dranght equalizer, E. Roadlfer. . . . . . . . . . . . . . . . . . . . .  , 1  so large a part. To the electrical engineer. electrician, IDt'::. s\,:!'j.::Pe��'::-l:::,r:iirler: " . . . . . . . . . . . .. . . . .  480;574 
and student of electricity, it is indispensable. Occu- Drying kiln. C. J. Dion . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 480, pyiDe: as it does the pioneer po.itlOn in the :fie:d, and Du.t beater. J. Slattery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480, 
being thus far the only work of its clas., we bespeak B�:I:����u��m;;,�in,;; ::f:H: ·LoriDier·::::.: : :  m for it the welcome it deserve.. Easel rest or bracket, W. Rochlitz . . . . . . . . . . . . . . . .  . .  

�a=�.���=�,lt���Wc& ��iit����:::::::::: : 
TO INVENTORS. 

An experience of forty years. and the preparation of more than one hundred thousand applications for pa­tent. at home and abroad, enable us to understand the law. and practice on both continents. and to possess un­equaled facilitle. for procuring patent. everywhere. A synop.ls of the patent I .. ws of the United States and all 
�g:;'i���::.=���,!'ga�fo�'t����:lr�.;�fro;:��� abroad. are invited to write to thl. olllce for prices wblch are low. In accordance with the times and our ex­tensl ve facllitie. for conducting the busineas. Addreas 
MUNN & CO .• 011100 SCIENTIlI'IC AlIIERICAN. 361 Broad­way, New York. 

Ediled tools. apparatus tor whetting and .harpen-lng the edges of. C. Spruce . . . . . . . . . . . . . . . . . . . . . . .  Electric accnmulator. G. Gandin!. . . . . . . . . . . . . . . . .  . .  Electric lighting system. G. F. Myers . . . . . . . . . . . .  . .  Electric IIghtl?, y..te� C. Selden . . . . . . . . . . . • . . . . .  m=:� ':.��ic9 S7:e�:.nt'�'; · ciii.:Oiii for; s: ii: Linville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480. Electric .witch. J. S. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  480, Electric wire conduit. S. H. Flagtr . . . . . . . . . . . . . . . .  . .  Electrical regulatioll, H .  E. V lnmng . . . . . . . . . . . . . . . . Electrical sPOOli S. S. Wheeler . . . . . . . . . . . . . . . . . . . .  . .  
m���I%=lii:dr!iu��!.\��;.iiir: 'SionewIiiir elevator. Elevator, W. N. Anderson. . . . . . . . . . . . .  . .  . . . . . . . . . . .  4BO,542 Elevatnr. Ewart & Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IlQ;659 Elevator limit .toP. T. W. Heermans . . . . . . . . . . . . . . .  480,583 

INDEX OF INVENTIONS En'lf:�:::����.��.���.� ��.���.�·. �: .�: 480,664 End gate, wagon, Clark & CarrIck. . . .. . . .. . . .. . . . .. . 480;383 Enir\ne. See Com pre •• lng engine. Dental en-gine. Locomotive steam engine. Petroleum or .Imilar engine. Traction engine. 
=�� a�::r�'i>tM�ra��;�:w�ioiiper· .ex: 4IKl,2'11 tractor. 

1.1'01' whleh LeUer. Patent of 'he 
United Slate. were Granted 

August 9, 1892. Fabrics. finl.h or border for the edges of, J. M. Merrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . 
AND EACH BEARING THAT DATE. 1=':::���r.::fIiJ!J�"l'"I'l�Iiard8: : : : : : : : : : : :  

l:rt1�a:.:;,t1:!����1tfe'f.����: .�:t: .����·: : : : :  (See note at end of list ahont copies of these patents.] Fence. W. H. Gaskill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Fence. picket, N .  W. Minton . . . . . . . . . . . . . . . . . . . . . .  . .  
Alarm. See Burglar alarm. Low  water alarm. I���::�o�:gr��rn:�"e���r:�� !h�rl·�·Ks..'tl� Alarm, D. P. Norcross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480,273 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  480.588 Alloy. aluminum. C. F. Whitney . . . . . . . . . . . . . . . . . . . . 480;445 Fifth wheel. A. E. Herman . . . . . . . . . . . . . . . . . . . . . . . . . .  480.403 Amal�amating apparatus for cru.hed ores and Firearm, breech-loading. C. Ro.tel. . . . . . . . . . . . . . . . .  48tJ.627 
A rkel�u�d lr��, :· l'·�e . . . . . . . . . . . . . . . .  480. Ii�����:���rb:i L. Pa�� ·L:ii"bert.s: : : : : : :·:.: : : =:rJ A!:t�g. B.PBnillIier . .  : . . .  : . . .  � . . . . .  : : : : : : : : : : : : : : : : :  Fireplace back or r W. E. Fitch . . . . . . . . . . . . . . .  480.322 Awning frame. J. Pettit . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  Flue cleaner. E. T. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48tJ.653 Axle lubricator. J. T. Connelly. . . . . . . . . . . . . . . . . . . . . .  �'oldlng machine. . . Crowell . . . . . . . . . . . . . . . . . . . . . .  480;422 Bar. See Jall bar. Pinch bar. Frame. See Awning frame. Battery. See Galvanic battery. Fruit jarl\ C. L. Wight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1:�tg�)U���1.·��If��:.·.�·. �: .��.�����: : : : : : : : : :  m= 1���I�o�i�,t�.clt.IB���r���. �.����I�: : : : : : : : 
Ir��c���l�/!p�gCF�r'iYii.;h· & 'TreiDper: : : : : m� Fumigator. J. T. Phelan . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bicycle .upport. Slar & Dunn . . . . . . . . . . . . . . . . . . . . .. . .  4BO.441 �:;:;: J��.Sif:�Rt�!���: . . . . . . . . . . . . . .. . . . . .  480,3'11 
BBI,.tn.de

s
ree' teBmPdOlrarye b t,.F. Von Hefner-Alteneck . . . . . .  480.324 Furnace, R. R. Zell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480;S'18 rI. Ie bl! Furnace and attachment therefor. W. S. Hutch-

:1!.!'c'l:�nger·c�.Jup���l
e-:: :.-B���g'liani:::::.: : : :  �m loson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  480,328 ..,.." Furnace grate, A. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . .  4IlQ;638 Blind, Venetian, J. . Benway . . . . . . . . . . . . . . . . . . . . . .  41!0,548 FuGa.u'!eb.OX"eeelew

ctrlatc,erGa'nWd .• tBeaaUmm.!'aOngff.e . .. . . . . . . . . . . . . . .  480,651 Block s� ar.Jlara� T. H. Patenall. . . . . . . . . . . . .  480;ill � "  � Board. ee S gn bo . Galvanic battery. H. H. Dow . . . . . . . . . . . . . . . . . . . . . . . .  48O.3Il4 
�ga:�·:ia.c����{: G: ·F:joIiii8oii:::::::::::::::: : :  ;n 8ame apparttnt, M. H. jl�:f,j . .  ·(j'jlr . .  · J ·  . .  & 4IKl,662 Boltln� reel, B. F. Reinbold. . . . . . . . . . . . . . . . . . . . . . . . .  ""k�=� .�� . .  �� �� . . .  � . . . . . . .  �' . . . � . . .  � . . � . .' . . .  481,248 
Igg� ��a;!s�& ¥ii:-�����: : : : : : : : : : : : : : : : : : :  :: : : :  Gas engines, Ignitor for. E. I .  Nichols . . . . . . . . . . . . . .  480,272 
Book holder. Merriman & Tilden . . . . . . . . . . . . . . .  . .. . . Gas J���.��?� . .  �.�. �����: ���.I�� •. � .. . � •. ���: 480,� 
ftggt 1���r�n��I�T!�i:'i!:�rt.: · 'i: 'ii: ' p';iii� a: f.%?�:.��t:�Kt'�:t��s �gIH:�lI�: l.1f,�"Sgeii �:�� 
Boo�?�·A:iiroWii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : ·:::.: : : �:� 8:t:; J�� ��g.:���: . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . .  ��!�� .���. te�t!\'��� ·brae;,: · . .  · · . .  · . . . . . . . . . . . . . .  480.458 8:�' :t��ri��ld':'lil:'I��iOn: : : : : : : : : : :  : : : : : : • Brake. See Car brake. Hemp brake. Gearing, F. H. Richard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480 Breakwater. etc., A. M. Shannon . . . . . . . . . .  . . .. . . . . . .  Gelatlnou. food product. R .  B. Beaumont . . . . . . .  . .  Brick kiln, S. Dewhirst. . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . Generator. See Gas generator. Steam �ene-
I�af:b��.or:�;m:n rt�c::::�: :  : : : : : : : : : : : :  : ::: : :  rator. 
Broiler. J. W. Brady. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81�v"e, Ii�ir?rw.oi.fi3�lI!�: . .  _ . . . . . . . . . . . . . . . . . .  480,478 Broom shoulder cutter, W. 1<'. Settle. .  . . . . . . . . . . . . . . Governor, engine. M. A. Green . . . . . . . . . . . . . . . . . . . . . .  480;580 Buckle, G. E. Adam.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .540 Grain samplln� machine. J. Bigelow . . . . . . . . . . . . .. . .  4IlQ;6M 
I��:I:; �,;s'p.,�!Fe:.·B:Ujameii.':::::::.;::::::::: : :  48O:� 8=��.!egt�n:!:eBm;td .:�8� . . . . . . . . · . .  · . . . . . .  480;568 
I=;.��.r:��:�ln!;. i",�Ul" Van Lie:';::'.::'. : : : : :  = 8::' .����c�1r�'t" o:,>p�t�r:�.m.IOn: 'jones" & 4IKl,259 

Bng-1�.;��� . .  I��� . .  �?� . .  ����� . �� . .  l�v:.��' . .  �: Hai���g�":niiCIiin·.;; 'j:.A :  'Murphy::: : : :::: ::: : : : :  Building material elevstor, J .  J .  Klerst. . . . . . . . . . . .  Hame. Johuson & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1���r���T.· s:e�� �?��.I:"::.:':::::::::::::.: : :  lI:!':..��·�"e�eI>I�:e t'!��:: · · · ·  . . . . . . . . . . . . . . . . . .  . Button • •  eparable, R. Monday. . . . . . . . . . . . . . . . . . . . . . . HarVe.ter binder .heaf oarrier, Jone. &. Wed-Button. separable, W. 4. 'futler . . . . . . . . . . . . . .  . . . . . .  lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.468 Cable �ripper. W. A. Butler . . . . . . . . . . . . . . . . . . . . . . . . .  Harvester, fiSXj W .  Morrow . . . . . . . . . . . . . . . . . . . . . . . . .  480,484 8::���m�, 't�:M�.f'��: .. :.:: .. : .::.:::.:.::.:::.:::: .. : : :  Hay loader" Mi  ler & De Vault . . . . . . . . . . . . . . . . . . . . . .  481,269 
Cane mill, D. Skekel. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  �&�.s8eean3e':· �a8:'"::;�r: " HOi "W.iier 480;882 Capotasto. V. T. Johnsen. .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  heater. Rubber heater. 
g: ���:: �u��;�'ll ·con;ion·::::::::::::::::.: : :  I=�o�,::, :e6���: .�:.������.� �:: : : : : : : :  mm Car brake, railway. G. L. MeCailum. . . . . .  . . . . . . . . . . .  Holder. See Bit holder. Book holder. Line Car brakes • • Iack muster for, R. A. Parke. . . . . . . .  holder. Ribbon holder. Sash holder. Shade Carh:����� .��� . .  � �� .��. � .�: . ������� ��la:�: Spool holder. Stamp holder. Whip 
Car coupling. T. W. Felton. . . . . . . . . . . . . . . . . .  . . . . . . . .  Hook. See Whlllletree hOOk. 
g: ::�gll�: r. • .fH��s;,:::: : : : : : : : : : : : : : : : : : : :  Ig�:�g:,':.�I�':!!l,�. Yi.�lr�::: : : : : : : : : · : : : : : :  Car coupling. J .  B .  Meadley. . . . . . . . . . . . . . . . .  . . .... . . .  I Horse., leg .preader for, J. R PheIPII . . . . . . . . . . . .  . .  Car coupling, J .  E. !!ague. . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  Hose clamp, L. H. Redlleld . . . . . . . . . . . . . . . .  4IKl,513 to Car coupling. G. K. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hot' water heatet;,. W. Kennedy . . . . . . . . . . . . . . . . . . .  . . Car conpllng, D. G. Turner. . . . . . . . . . . . . . . . . . . . . . . . . .  Hub, vebicle .. A . .... Borrows . . . . . . . . . . . . . . . . . . . . . . .  . .  Car draw bar gnlde, J. L. Guinn. . . . . . . . . . . . . . . . . . . .  I' Hydrant, E. J. Bachelder . . . . . . .  : . . . . . . . . . . . . . . . . . . .  . Car. merehandlslng, R. A. Wilder. . . . . . . . . . . . . . . . . .  HydraulIC elevator. J. E. Barry . . . . . . . . . . . . . . . . . . .  . 
g:.�r:�y�f."�\/hPe��I::: .::::::::::::::: : : :  I! �1����e�B�;,ri�A';�iiir: ; ·6ii8Ii·'tncii.catOr: Car .eat •• automatic mileage recorder for, H. S. Cireumference Indicator. Squire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,526 In�ot extractor. J. F. Lewi .. . . . . . . . . . . . . . . . . . . . . . . . .  481,'82 
8:: �.=,,!ie.�rn�iiciOk:::::::::::::::::::::: : : : :  = I }=�n�:,�w� �I1IIP11 . . . . . . . . . . . . . . . . . . _ . . . .  4111;2'/'1 

i:il ��it��p:i.r�aiiiy: '8r: : : : : : : :  : : : : : : : : : : : : : : : : : :  �:� Jar. See Fruit jar. Joint. See Rail jOint. Key fastener. A. C. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.330 Kiln. See Brick kUn. Drying kiln. Label. In soap cake., machine for Inserting, A. E. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ladder, combination exten.lon. C. P. Bu.hnell. . .  
t��rp:i'l�!!.\��t��::�:: fr.�·.������: : : : : : : : : : : :  Lamp. are. C. Schmid . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . Lamp. ArgandlrF. Rhlnd . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
I::::.K���:i'c m:W:"'l�s · erry: : : : : : : : : : : : : : : : : : : :  Lamp. Incande.cent electrrc, P. Scharf . . . . . . . . . . .  . 
t::::g ������".l'iec�'mg�i�"#�g��������:: 
La'W�:.ux��.�� ���� . . ���. �I.�:��� . . ���. �� 480.661 La�le:�����i.� . .  ������ . .  ��� . .  ������ . .  � . .  �'. Last, exten.lon .h@, J. H. LivermOre . . . . . . . . . . . .  . Lathe mandrel. J. H. McGraw . . . . . . . . . . . . . . . . . . . . . .  . Lead, de.ilverlzlng argentlferou., H. Roeasler . . .  . Leg�m. M. !;Ichener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lever, compound. T. A .  Brlgg .. . . . . . . . . . . . . . . . . . . . . . Lifting jack, A. P. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Llftln� jack. York & Austin . . . . . . . . . . . . . . . . . . . . . . . .  . 
tl��t��M����s�e�������·. : : : : : : : ·. ·. : : ·. ·. : : : : : :  Liquid dl.tributlng machine, automatic, Eo B. 

Lundy. . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . .  . . . .  . . .  480,598 Lock. See Cylinder lock. Lock, P. Zimmermann, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,359 Locomotive steam engine, compound, H. Monk . .  �,668 
LO�fl��t�:::��.t{f."w�:f�ft��l?�. ������ .��� 480.367 �:::. pfck::n �����. for iiUiicihing' ieaiher:W: 480.684 Wad.worth . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  480.419 Low water alarm. electric. E. Rothll.berger. . .  . • . . 480,673 Lubricator. See Axle lubricator. h':3:�� :;!�Cb�rn:�a'i[ef�e�:��I�: tia:::?��: �:= Mal�rn"d���id:;������ . .  �I.�� . .  �����' . .  �: . �: 4BO.645 Mailing .. ttachment for books, etc., C. S. Hardy . . 480.582 Matrix making machine. Beckwith & Street . . . . . .  480.361 Matrix making macblnes, justifying attachment for. Street & Travl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Measure. tailor's, 1. Geraci . . . . . . . . . . . . . . . . . . . . . . . . .  . Meat and veget .. ble cutter. W. R. EllI . . . . . . . . . . .  . .  Meat mixing apparatu., J .  H .  Schaefer . . . . . . . . . .  . .  Meter. See Piston meter. Mill. See Cane mil!. Cement milL Rolling mill. 

350 579 

Mining machine, F. W. Syler . . . . . . . . . . . . . . . . . . . . . . . .  48O,US Mould. See Candy mould. 
�g:!la:�� ::::�t:�:: r.'l.d�:,- Houien : : : : : : : : : : : : :  �:� Mop tub and mop wringer, combined, B. F. War-ner . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , . . . .  . . . . . . . . . . . • . .  . . .  480.303 Motion, device for converting Oscillatory Into re-ciprocating. T. A. BrI�g .. . . . . . . . . . . . . . . . . . . . . . . . .  480.449 Mu.leal ln.trument. C. Bozza . . . . . . . . . . . . . . . . . . . . . . .  480.315 Mu.lcal ln.truments{, mute for, D. Gene.e . . . . . . . . .  480,518 Ne���S'i� t���Y! o�� t.�I���'!,Yr:.������'M. Nut lock, G. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oller for handsaw., S. Parmele . . . . . . . . . . . . . . . . . . . . .  . Oils. de.nlphurizlng, Amend & Macy . . . . . . . . 480.311. 
8����.:!:'l:ar����.�.��:::'��.�·:::::::.·.·.·. :. : : : : 301 
ore:r�lfu�.n��o�������� . .  ���.���?���� . ?� . .  ���'. 48tJ.405 Package carrier...!'. H. Palmer . . . . . . . . . . . . . . . . . . . . . .  480.618 Packhlf.' T. W. wel.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.643 �:g: pa�� �=hugOW�������.P�?Brown . . . . . . . . . . .  480.555 Paper feeding machine, T. A. Brlgg .. . . . . . . . . . . . . . . 480.447 Paper machine drier. T. Llnd.ay . . . . . . . . . . . . . . . . . . . .  480,407 PaPllla:'� . .  ��� . .  �������� . ���� . .  �� . �.:!.: 480,446 Pen, drawln�. F. A. Alteneder . . . . . . . . . . . . . . . . . . . . . .  48O.Ml Pen. fountain, W. W. Stewart . . . . . . . . . . . . . . . . . . . . . . .  4IKl,294 Pencil ca.e. J. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4BO,479 Pencil .harpener and holder, combmed, J. W. Battelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48O.M7 I:t����� o::ia���r e�dn�'c�e':\::::�.eli�ol� 480,

535 Boaz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48O Pianoforte .oundlng board, C. Brambach . . . . . . . .  . .  
�:::g ��8��0�tT.��'W!i.tu: •. �.���.��: : : : : : : : : :  480. Picture hangeM E. A. Snow . . . . . . . . . . . . . . . . . . . . . . . . . 
���t�\.!.ilug.C8�1;.�·Morrlii::: .. ::::::::::: : : : : :  
�:::·�'i:l.i���C:OO�18:ehack . . . . . . . . . . . . . . . . . . . . . . .  480.8'14 Piston meter, J. A. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.606 Pitman, P. Y. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48O,Mli 
��!�e&.��s.:r::o���: : : : : : : : . : : : : : : : : : : : : : : : : : : :  �:� Plow. rowr.' M. T. Hancock (r) . . . . . . . . . . . . . . . . . . . .  11.267 Pole. vehlc e. W. L. Pike . . . . . . . . . . . . . . . . . . . . .  �10' 480,511 
Po�·���u�r����, . .  ������:���� . .  ����J�. 481,493 
I:g�:�����e�::!:!n:arw.eM: croitoiii::::::::::: = Pres.. See Hay pre ••. Printing ap�tu., Hutt & 'Phillips . . . . . . . . . . . . . . . .  4IKl,467 PrInting machine •• hed motion for cylinder L. C. PrI�';"p�S8' feed' 'maciiine . aiiiiCIiiiiciiii,��: 480,454 Briggs. . . . .  . . . .  . . . .  . . . .  . . . . . .  . .  . . . .  . . . .  . . . .  . . . . . .  . . .  480.«8 Printing pre •• es. attachment to roll carrying spinale. for webi A. A. Honghtlin . . . . . . . . . . . . . .  480,499 
r.gf:��� �e!e�:·:.�t����· J. C. Walker. . . 480,533 

PulfiJ'�.:l?� . .  �����. �?��?�.������. ��'. � 480.466 Pump, measurln�. S. F. &. A. Bow.er . . . . .  480,550 to 480.552 
�n!'clli r���1a:i::�triiaoiiitie: ·riiuiiij,ii.:· c: Ei: 480.478 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Punch, ticket. A. W. Collin . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�z crusher. A. P. Ander.on . . . . . . . . . . . . . . . . . . . . .  
Rail r�p�i.<ii:�c.L�l\!f.?:':::::.'.'::. ':::.':::::::::::: : : :  Railway, cable, Root & Vineyard . . . . . . . . . . . . . . . . . .  . RaIlway cro •• lng, adt'stable. D. McNamara . . . . . .  . 
ltll;:�'.�T���cf,� Ma"':h".:!!'d: 'jr: : : : : : : : : : : : : : :  ::. : :  001 
=:l::� ����h ���rl�fo�;:·��sg:'eaking·ii.;.: 320 

Starching mach In!,. C. T. Ray . . . . . . . . . . . . . . . . . . • . . . •  4i!U,3U steam generator. H. C. FI.h . . . . . . . . . . . . . . . . . . . . . . . . .  48O.S!J6 Steam generator, T. L. & T. J. Sturtevant . . . . . . . . .  480.<17 Stone, composition of matter for the manufac .. 
Sto��r�.::.�:r.i::;::�t�resI�I�c�i�ti'.���: .��: : : : : : : : :  �:�� St"pper extractor, R. Puccini . . . . . . . . . . . . . . . . . . . . . . .  OO.4U 
�t::�:'01jl:,,& g;J!ie���"';�: : : : : : : : : : : : : : : : : :  : : : : : : : : : :  395 

�t::����l'e,d'l�nii!;�} .�:.�: .��v:.I.e:.: : : : : : : : : : : : : : :  
��g�:8�:ygl�\:beltf':,�Po�t ·it: Z·: tl<ici.ie:: : : : : : : : : : : : :  480. 
��::;¥:e e����:,CW!r:Ii � to:I���: : : : : :  : : : : : :  � Supporter. See Skirt .upporter. Switch. See Electric switch. Railway switch. �-::�\�� s��1rlI;':o:enr�i;':" " """ ' " ' ' ' ' ' ' ' '  . . .  480.676 
'i'able leg fa.tenlng. I-. Welker . . . . . . . . . . . . . . . . . . . .  . Tannlug extracts. making, W. C. TUfany . . . . . . . . .  . 
��r�:;:���i'::l:i:yT��IM'dl����.�·.�:.?���?::: : : :  Telegraph key. A .  E. McClaren . . . . . . . . . . . . . . . . . . . .  . Tel�eK�a��;it�������i� .  ����� . ��?��� . :?�' . .  �: 480.689 Telegraph transmitter, C. Wlllonghby . . . . . . . . . . . . .  480.644 Telephone, J. A. Chri.ty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4SOt656 
�tWr���:i�':i' .. j���fJ':.*e����:::::::::::: ::::::::: 1:/� 
�tm :;g��li=: fi. r;: ::rr.rn: : : : : : : : : : : : : : : : : : : : : : : : :  �� Thill support, J. A. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.652 Thrashing and separating machine, grain. A. B. Farquhar. et at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.600 Thra.hing maohlne, W. Alpert . . . . . . . . . . . . . . . . . . . . . .  480;484 Thrashing macbine feeder and cutter, F. Dwor-.hak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.254 Ti�:;;yc'l����;.1'�;�r�J�.::� �£.��g�:�.� �e�� Tire, pneumatic, F. Stnclair . . . . . . . . . . . . . . . . . . • • . • . • .  Tire, pneumatic wheel, K. Lehmann . . . . .  o • • • • •  o • • •  

�gg�gg :�����:·,·B��aiT: : : : : : : : : : : : : : : : : : : : : : : : : : :  
�g;?�? fi.I�!�����.i.��: .�: .?: .����I.�:: : : : : : : : : : :  : Toy. A. A. Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Traction engine. W. E. Richard.on . . . . . . . . . . . . . . . .  . Trap. See Animal trap. Trimmer. See Sewing machine trimmer. Trousers and similar garments, supporter for, C. S. Rogers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.672 
�����: :.'!?I��/Cat :.rlJ� . . Doroh·esier: '::.: '::::. : : : : :  �:� Tub. See Mop tUb. Tub •• waste and overflow connection for cement 
Tui�:�'l.,�.lIg�?n�.���.�: : : : : : : : : : : : : : : : : : : : : : : :  �:= 
��g: �e�w�� :��%\�:-. !�tfnl:e�b��::.':: : : : : : : : :  �:in 
��g:':AW:,� '::,':%\�:-,Cw�J�:g.a:et�:�'�:� rsll:� Type writing machine. G. B. Webb . .  480.S0H8O.006, 4IKl,GU 'I'ype writing machine cleaning attachment. S. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.2.>7 
B:::���Il:'r{g!'\\r�f,�u�ie':::t:.::·.·. :: ·. ·. : :  ':::::::::. �� 
E::i�;�\� ��"I�I.&: .�:.?��I�:: : : : : : : : : : : : : : : : : : : : : : : :  �:� 
;:l�: �g� ��.ri.�Ift'c ��t,?�1t:�ift��C'JIoJe�.���: �:m 
�:I�: �:f{,':is!: ��n,.:e�.r.rf.!��al�e�: Prim; 480.47' tioo, d al. . . . . . . . . • • . . . . . . . . . . . . . . . . . • • • • • • . . . • . . . . .  Valve. 011 well. H. D. Jones . . . . . . . . . . . . . . . . . . . . . . . .  . . Valve, relief, A. S. Thoms . . . . . • • • • • . • . . . . . . . . . . . . . . .  Valve, reversing. W .  Miller . . . . . . . . . . . . . . . . . . . . . . . . .  480. Vamp marking machine, J. I!'. Rogers . . . . . . . . . . . . . .  480,� Vaporization of liquids. generator for the, L. Ser-'1OIIet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.286 Vehicle. C. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.421 Vehicle, J. Spifford. Jr .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.442 Vehicle �ear, Capwell & Fuller.. . . . . . . . . . . . . . . . . . . . .  691 Velocipede driving gear. J. Magennl .. . . . . . . . . . . .  . .  
;:r!!;�at'i!:,I��iI"?�����.�: .�: .:.��. �.��: 
��grn����'m::."6: Jv:.·J����::::::::::�:��: Watch chain attachment. J. C. Kocb . . . . . . . . . . . . . .  . Water and steam �auge combined, I. Wlllan . . . . . .  Water closet, E. Hammann . . . . . . . . . . . . . • . • . . . . . . . . . .  Water closet .eat and cover. H. H .  Sievert . . . . . . . .  Water closet •• automatic valve operator for. J. S. 
We���erminaiOr:W: vre.;ian .. f : : : : : : : : : : : : : : : : :  �:: Wheel. See Fifth wheel. Gear wheel. Wheel. R. Jewell . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  . Wbillletree hOOkilH. E. Harris . . . . . . . . . . . . . . . . . . . . .  . 
�r��m�j;.tcir���:;:ntci: Ei: T: ·Urow.;: : : : : :  Window, R. H. White . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  . .  Window .creen, H. B .  Dodge . . . . . . . . . . . . . . . . . . . . . .  . .  Wire collin,gmachlne. W. Edenhorn . . . . . . . .  48O,564, Wood carvlDg machine. W. R. Snyder . . . . . . . . . . . .  . Wood, mean. for ornamentln� C. L. Goehring . .  . Wood mouldln� machln� F. H. Van Houten . . . .  . Wool washing machine, �'. G. & A. C. Sargent . . .  . Wringer. See Clothes wringer. Wringing machine, J. W -IFinegan . • • • • • • • • • • • • . . • . .  480.457 

D ESIGNS. 

����c?I:��;;.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  n:� 
���J'��d�: ��));'ma:resi:: : :  : : : : : : : : : : : : : :  . : : : :  �}:Ws Clutch frame. H. W. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.767 Collin handlca O. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.775 
gg���\��, D: :�lli.;r: : : : : : : : : : : : : : : : : : : : : : : : : :  n;rJ Corkscrew. C. Puddefoot. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.7&1. 
��Yi:

l
Ifa':.t��: 8: �.BJ�..:i,.��.:: : : : : : : : : : : : : : : : : : : : : : :  n;rJ 

���ggge:"·F�R:i.fd��������:: · : : : : : : : : : : : : : : : : : :  n:hsg Match box. C. O.borne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.768 Roofing tile, G. H. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.7'12 Show caseif. B. Raldwln . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  21,763 
��n: �'ltYe.J: �. ��:����:..:::::::::::::::::::ii,764; n:� 

TRADE MARKS . vice for 
\ 
T�. Patenall. . . . . . . . . . . . . . . . . . . . . . . . . .  48O.5O'l ll:�i� .. a��e CBO�I�?n�o:'!��t for electriC, A. L. Llneff 480,409 

Regl.ter. See Ca.h regl.ter. 1�s;:=ta��'k ���:i:'u�y��: : : : : : : : : : : : : : : : : : : :  ��n Regulator. See Windmill regulator. Baking powder. C. Amann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,576 
�r�g��to"rid�:"3: ti�'1f:g� ����'::::::::::::.::::: �:l'���ro���hi.::tt;: ���l::o�r:.8tnt: iiiggin'&; 21;550 
Rolling machine • •  heet metal, W. S. Shipe. . . . . . . .  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,600 
t:��� ��\:t��alf.rr· ro1rif�lt;d 'roiiiDii ·.Iieei. Collars and cuffs. watert'roof. CellulOid Company . . 21.573 

for, W. A. List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480,665 ��m����:a'r::'aTa�·..Ji'A::I:t�riia;,;:Fert.iii:.er 21.595 
I��cl�!�,'$. s��:Ie��.?:.?:.��.����·: . .  ::.: : : : :  �:W4 FIO���¥'��i; ::f:A: Graves '&·:Co::::::::::.·::::: : : : : : :  �U= 
����:� �:::''i:'8, s:��::a�u�or���,Tc: ":ilar� 48O,4�2 8Iove •• P.unl�am, BUCklry &f Co . .  i' " T " "Iii" T " 21,581 

ton. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o�:n::2'::'tul:�;��� . .  �� . .  �� . �. ��.�: . . . ��. �.� 21,586 
::�nfa=����dj. ���'ii';ii: : : : : : : : : : : : : : : : : : : : : : : :  ����difl�':ibstffu'fe��o� ��l)'tv��� l'.:i and 21.787 
t:t t��e����:M�nt':��t�:: ... .. '::. '::.: : .... .. '::.: : : : : :  Llq:-��n����f'g::l<iy" aif ' ii 'iriiii"us' 'an'<i ' fer� 21.803 Satchel or other rece)ltacle. C. H. Shaw . . . . . . . . . . . .  480. ruented, J. W. Nicho\.on & �. . . .  . . . . . . . . . . . . .  21,571 
saul'1�;'���� .�.� ?������ �.�?�i.��: .�������� 480.293 M"'t��rn1'bc;,��:l�.�����: .�������. ��:� 21,599 Saw, buteher s or bow. H. Hoefer . . . . . . . . . . . . . . . . . . .  480,68'1 Outer and under garments. mis.es' and children'., Saw set. W. M. Gre\llck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.581 I. D. Jaynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,570 Saw, veneer. A. E. Hotl'man . . . . . . . . . . . . . . . . . . . . . . . . .  480.428 Paper. envelopes,- cards. blank book., and paper Screen. See Window .creh en'f edl hi F 

. badges,B. A. dohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,001 Screw driving and was er e ng mac ne, 
• Photograpnlc dry ple,tes L. H. Baekeland . . . . . . . . .  21.596 W. Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480,530 Photograpblc pa'ler 'li'ates and chemicals, A. Seam pressing frame, F. J. Kello�g. . . . . . . . . . . . . . . . .  480.589 Sch warz.. . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  21.5'12 Separator. See Pho�phate separator. Remedies. catarrh, O. P. Smith . . . . . . . . . . . . . . . . . . . . . .  21.589 Sewing machine, J. Vannette . . . . . . . . . . . . . . . . . . . . . . .  480.298 Remedy for dog distempe� Taylor & Severance . . .  21 ,5117 

se'i�en������ . .  �1.�i.�I.� . .  ���������� . . .  �: . . �: 4IKl,200 :::l:'t�?M���;�¥l':,:f:3L ���. :!.'. �:. ������:: : : :  n:� Sewing machme quilting attachment,. C. W. De- Smokln� pipe., HirschI & Bendhelm . . . . . . . . . . . . . . . .  21.578 
se.h":l riiHijlniiiriiDmer:WOOdward &'TiiDDi: : : :  ��g:e b�����a�::fp�itfo���r�IiCiBi: 'PYroliiii 21,515 Shade hol�. Genoert & Cunningham. . . . . . . . . . . . .  Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 21.579 Sheet metal betIdlnc machine. J. Clark. . . . . . . . . . . . , Varnl.h, picture, G. H. Story . . . . . . . . . . . . . . . . . . . . . . . . . 21,568 Shutter. Ore. protectl�. W. H. Brodie . . . . . . . . . . . . . .  480, Varni.be., palnU!. japans, and analogous mate-Sign board. lDterehan&eable, I. Emmer . . . . . . . . . . . .  4IKl, rials or compounds. N. Z. Graves & Company . .  21,584 Sign havln� ornamentaJ. letter. or design. In re- Veterinary medicine. and preparatiOns, S. Pettl-lief formed ot a oom-'M material and mak- fer & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.786 Ing the .ame, E. Eo II. ..... dlgo. . . . . . . . . . . . . . . . .  Wheelharrows metalliC, J C. McNeil Company . . . .  21.602 Skate, W. Nlel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480. Whisky. Wm. nergenthal Company . . . . . . . . . . . . . . . . . 21.584 
�r�:::����rcl.?ti.�a'!,T�t�: G:·warner::::::: : : : :  �: Wrln�ers. American Wringer Company . . . .  21.580 to 21,� 
Smelting furnace, J. S. OIl .. er . . . . . . . . . . . . . . . . . . . . .  . .  Smoke preventer, C. Smith . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�la:�=.a.:l':'cl'ri�. �h�::-�ii.::·.:: ·:.::·.·.::·.·. : : : : :  
���:::'r��':r�s:it�'f==:::::::::::::::::::::: : : : Spool holder and thread cutter, comhlned, A. Eichhorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IKl,455 
Stamp holder. po.tal. B. Plckerln� . . . . . . . . . ... . .. . . . .  4!10,509 
�=K: ·����s8;n�: ��:,;ila .iiiD. .. C . . . .  · 480;382 
Stands. folding base for. S. E. Reutter . . .  ; . . . . . . . . . 4IKl,248 Starch and making the same, perfumed, F. C. NorfolJl: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IKl,6611 

A printed copy of the .peclfication and drawing of any patent In the foregOing li.t, or any patent in print Is.ued since 1863, will be furnisned from this office for 
26 cent.. In ordering please .tate the name and number of the patent desired, and remit to Munn & Co .• 361 Broadway, New York. 

Canadian patents may now he obtained by the In­ventors for any of the Inventions named in the fore­going li.t. provided they are .Imple, at a co.t of $40 each. 
If complicated the cost will be a httle more. For full In.tructlon. address Mnnn & Co., 361 Broadway. N_ York. Other foreign patenta may aIso be obtalued. 

© 1892 SCIENTIFIC AMERICAN, INC.
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morning to appear In the following we�'. I.sne. i 

Seneca Falls Mfg. Co 

Improved Screw Cutting LATHES Foot and Power 
DrIll Pre.ses, Shapers, Band, CIrcular. and Scroll Saws. 

Machlni.t.' �'ools and Supplles. Lathes on trial. r::r- Catalogue mailed on applicatWn. 

SEBASTIAN L A'I'UE COMPAN Y, 
44-46 Central Ave., Clnclnn::ltl, O. 

The Sebastian-May Co. 
Improved Screw Cutting 

�:�e�LATHES 
�'!"NI t���i:i:,uc;.�d D1:!,"';��":1 
Outllts. Lathes on trial. C_ 
!Dlrnes mailed on appltcH.lion. 
16li 10 167 Jl lllbland Ave., 

S I I) I!II E V .  (HI I O .  

LIGHTNING WELL -SINKING •• CI.I[IY 1.IUracTU.UI. 
Hyrdaulic, Jetting, Revolving, � 

Dlarilond PrCnecttng T� Engine., &nen;. 
Wind MlllI, ttumps. Enc:r.elopedJa, l,()(J(j 

eOll'avtnga, Earth . Strata, Determi­
nation quality waier;maUed,25c. 
TIle A. ... rla_ "e�a::"'ntw. [ 11 " 18 8. CUaI 

St., ebl_ OJ. 

Stati o n a ry and M a rine. 
M:a.kes Is own supply of gas from 

��'t.':;r �::.1�� g��� 
/l ... man .. equi·red. Runs with either =;r== %:"!= «::-ts SJ:i 
launches and electrlo light work. CIr­
ClIllars free. pr MentMm this paper. 

CLA R K  B I N TZ, M F R.,  
Sprlndeld, Ohio. 

l DaUu, -

)'str����!����:.opes 
EYE PIECES, etc. 

M.anufactured by . 
W. &: D. MOG£Y, 

Q8 West 27th Street, New York. 
W" Send for catalOgue. 

F E R T I L I Z E R  M AC H I N E R Y ,  
()rushers, Mills, Mixer., Diceslera, Dryer., etc 
Complete Fertlllzer Works designed, erected and started. 

C. H. DEM l' W O Lt' " CO., York, Pa. 

A Groat Advortisin[ Modinm. 
The Architects and Builders Edition 

of the Scientific American. 
(Establl.hed l885.) 

This superb arohItectnral work has by far the largest 
ci1'CUlatlon of any perlodleal of It. clu.. It goe8 di­
rectly into tIle hrmdII of tlunl. who ha". the ordering Of the 

great bUlk oj BuUdmg Mater.lall and Appliatlc .. , namely, 
the Areblteets, Builders, Constructing and Sanitary 
EngIneers, Contractors, and House Ownent. 

Tbe Building Edition of the SOIENTIlI'IO AlIIBRIOAN 

I. unqUOBtWnn/.11I the very best advertising medium for 
manufacturers and dealers In Building Material., Car­
penters' Tools, Woodworking Machinery. Heating. Ven­
tlJatlng, Plumbing and Sanitary Appliances, RoofIng, 
ArchItectural Wood and Metal Work, BUilders' Hard­
ware, Doors. Sash, Blinds, Paints, and in fact all goods 
wbloh enter Into or are used In the con8tructlon and 
maintenance of Buildlll(lll or works of any kind. 

Tbe rates for advertl81ng are moderate. For terma 
� MUNN & CO. Publlshers, 361 Broadway, N. Y. 

J , itutifi, �tutri,au. 
F. A. S I N C LA I R 'S 

Common Sense Chairs, Settees, and Rockers 
Are j u . t  what 
their n ame  Im-
E�;··.io�: ":':.�� 
bl'!, easy .eat •. 

A.k your dealer 
for them, or send 
.tamp for Cat&­
logue to 
F. A. SINCLAIR, 

[AUGUST ao, IB9a. 

BOOKS. 
Alkali Maker's Pocket Book. Table8 snd Ana-m�� A�r�?g��a�
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.; and k'. Hurter. 12mo, cloth. W PBlleS . . . . . . . . . . . . 83.rO 
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Fireside Comfort for TwO: ./ '  Onond
�y�

'nty. 
Wildbe .... er. with exten.lve additions by W .  T. BnlUnt. 

If yon are Interested In I ll Iustrated by 18 en"rllvlnllll . . . . . . . . . . . . . . . . . . . . . . . .  83.00 
; Alterllate Carrenl., Experiments with. Cur-

Special low freight to all parts of the United States. E L E C T R I C I T Y rents of hlll(h potential and high lrequency. Bv Nlkols �'e.la. 156 page., 85 illu.trlltlons. Cloth . . . . . . . . .  :81 .00 

BASE BALTJ. - A. DESCRIPTION OF 
the lITeat national game of the United State., by an It''egJl:lA ':;J�Yil���atr.,��gf

n 
p:;''i'�: ���alC:::��'J� 

B S T I F l e  A lII "- I I IC A S  S IJ I ' I'LF.lI F.NT, No. 1i1J3. Price 
10 cent.. To be had at thl. omce and from ail new.­
deulers. 

WELL DRILLIBG l!eHIBERY, 
IUNUFAOTllBED BY 

WILLIAMS BROTH ERS, 
ITHACA, N. Y . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

:BEBLJ::t:::r :BL"C"'E 

VITRIFIED BRIGK. 
An IndestructIble prodnct, impervious to water and 

ac1ds, for room linings and lIooring. Espec1ally usefni 
In ohemleal works for llning Digesters. 

NEW YORK BRICK AND PAVING GO. ,  
SYRACUSE, N .  Y. 

SPECIAL N OTICE  I 

send for our spec1al PrIce List z. 
BELLS, BAT'rERI ES, PUSHES, 

WIRE, MOTORS, 
And a full line of general 

ELECTRICAL SU PPLI ES, 
STANLEY &; PATTERSON, 

Electrical House Fnrnlsbincs, 
S2 & 36 Frankfort St� N. Y. City. 

ELECTRICITY ��m.:::ne: the only paper devoted to Ita IIrst prlnclpl.... Ill_ted. II a Y •••• 8 Bo •• Trlal lk _pl. lOe. Addr. BLlII."1'mc.u. 
PBOGB.IlIS _ _  EIoetrIol_ F. IiII, aa ..... "oorI" III. 

Tho Belknap Little Giant Water Motor 
B�m��9[:�n:,g:\re:;=�

d 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone ColI'ee Ml1ls for Grocer.' use. 

Combined Motor and Mill In one case, 
run by water or electricity. 

Write f<Yr Circular •. 
BELKNAP MOTOR CO" 

23 Plum St., Portla.nd, :Maine U. S. A. 

AlumlnuDl. Its History, Occurrence, Properties, fo��R��UW� 1't�ght,.���
iC
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I
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s
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two dla�ram.. Over IiOO page.. 8vo . . . . . . . . . . . . . . .  e:i.oo 
ArithmeUc of Electricity. By T. O'Conor Sloane, 

A.M .. E.M .. Ph.D. �'hl. work !lIves elec1ric calculation. 
b
n
a:r� :n"��f�g,,���n�th��t\�. 
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pensable to the practical elec1rlclan as well as to the 
amateur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81.110 

R:-b���.
t
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n
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Italy and Canad... With ell<ht plates and numerous 1 1-
IUltration.. l�mo. cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sli.OO 

A ssayer's Manual. A Treatl.e on the Docima.tlc 
I�:�¥t:��

n 
g�0����
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l'�:t�:t�3�

h
f, ���:'?8'3.:6 

Aslronomy. Star Group8 : a Student's GuIde 10 the �i������I.�����.� . • .  �� �:.� .. ��� .. . .  ���! .'�?: .. � �ts8'2�8o 
'rhe A tlantic Ferry. It. Ships, Men Rnd Work­

In". By Arthur J. Maginnis. Illustrated. 18II2. •• �.OO 
BaUeries. Secondary Blltterles. Belnl< II de.crlp­

tlon of the modern application. for the .tor8jle (If elec­
trIcal enerllY. 8y J. T. Niblett. One VOl., 12mo. 2119 
page.. I l lustrated. 1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . S1 .30 

Blacksmhhlnc. Practical Blacksmithing. A COI-�t'ffl�.l' wO�rt!':.
t
��

I
�� f��}L�=tt:��f1r���I�'Xr.s .!a 

covering nearly the whole ranue of Blacksmithlnll. from 
the .implest job of work to some of the mo.t complex !��f��"of ��l!:k.�:Wh ��e�M:.jgZi: �:f:�t����: 
Volume I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 .00 
V(llUme 11. of .Rme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 Volume I II. of .ame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 
Volume IV. of same . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 

Blastinc. A Handbook for the Use of Engineers 
and others enllal{ed In Mining. By O. Guttman. 8vo. 
llIl _es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S3.�0 

Bookblndlnc. The Art of. By J.  W.  Zaebn.dort. 
London, 1800. 12mo. 200 palle.. I I lu.trated. Plates. 
Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . .  .111 .73 

Brass and Iron Founder'. Guide. A TT'Btlse 
on Bruss Foundinlr, Mouldtnll, the Metals and thtlr AI. 
loy., etc. By Jame. Larkin, late conductor of the Br .... 
Foundry DepRrtment Iii the Penn Works. Philadelphia. 
A new revl.ed and greatly en larged edltlr'n. In one 
volume. 12mo. 400 page .. . . . . . . . . . . . . . . . . . . . . . . . . . . S�.liO 

BrewlnK. A Textbook of the Science of. By 
E. R. Moritz and G. H. Morris. 5al pages. Plates and 
llIu.trations. Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.30 

Bricks Tiles and Terra Cotta. : :,  c. .•.. DaVIa. 
Phlladelptla, 1889. Svo. 211 lIlu.trations. IiOO PIlll1' •• 
Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . Vli.OO 

�Yt�
dsome photo-engraved dI.play sheetfl 

.. Recent Improvements In Air Compre88ors," 
"Recent Im

t
rovements in Rock Drlll8t" 

Boslue... One Hundred Leuons In B""lnoso, In-OnrnewGenersl CI1'CUlar .. S. A.." showing s.r=m8Dll ����::'I':,
r;�in!';.r:.?"���\���{i?e':t�

t
o10.;�f�i�f�r. r'&:tl�":sl'i�:u::.

now ready. Send .tamp an p&rtlcu-
for use 10 dall y bu.ine •• tran ... ctlo08 . . . . . . . . . . . . . 01 .00 

��I�en� :::1.:::31 rt
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and address. 
INGERSOLL-SERGBANT DRILL CO. 

No. 10 Park Place, New York, U.S.A. Steel Type for Writin« Machines, 
J. D. MALLONEE, K'f'r. STOCKTON, N. Y. 

P E R FORATO R S  O F  A L L  M ETALS 
For Cot� Oil and Rice Mills S_ House., DI.tillerl .... Phosphate and Fertlllzer Works, Mining and Concentrating, Gas and Water Works, Elevators, Threshers, Sepa­rators, Corn Shellers. and all kinds of Grain CI� MachInerY. Heavy "teel and lion Plates and Cylinders for Screeninll Ore, Coa,I, Stone. For Filters, Stralnjlrs, Ventila­tors, 011. Gas and v: sjlOr Stoves ana all special purposes. Spec1al siZes for CoII'ee Clean-ing and Roasting Maohln!!ff. Perforated Tin and Brass. The Harrlnclon &: IUnc l'erforalina Vo .. ()hlcaco, and 284. Pearl St .• N.Y 

Cannll8ll WllDtecl to .11 the N flW Mo-::�1��� .llor:.�t::�h::to:m 
purChue ,. betbr ODe! Send for l I lllItnLed 
catalogue and IenDa 10 County A.."II. 

Ad_ N. TYPEWRITER CO. 
611 WuhlD"",n Sm.I. Booton, �I_ 

Mention Sclenlillc Amert .... , 

EX P E RT M O D EL MAKI N I .Esta��hed 
J. C. SBYL, Prop. ChIcago Model Work .. Chloago, m.,.l711 
Eo MadIaoiI St. Write for Catalogue of Model Suppnes. 

A RT I FICIAL INCUB A.TION.-A DE­
Wtlv.

tI
¥
n
ll�r��� ��l'n.r.rfri'·�O�:N ?�gg �hJ���� 

SUPPLP:MENT, No. 7 7�. PrIce 10 cents. To be had at 
thl8 omoe and from al l newsdealers. 

- A LA N S O N  CARY \ , " ,� , l "  f L. s P R LNGS_ 
, , " ,,"IT J sr£E o r  EV E R Y  D E S CR I P T I U N  

2 4 0  & 2 4 2  W 2 9� ST N E W - Y O R K  

ii' JENKINS' IJPRIGHT CIJ8HIONED 
i POW E R  H A M M E R .  

. Users of th18 hammer BUSta\n os In - � 8&yl� that It bas no �naI In all good �, wor nalltles. Per. ect cushion and 
.' -. ' a 1'<'= %low, with per ect control. For PQrticulars, addres •• - -=-. - Jenkins &: Llucle, Bellefonte, Pa. 

WANTED-TO manufacture on royalty. by a re­
sponsible IIrm, a Patented or Patent­

able Novelty, salable to wood or Iron workers. Addres. 
Z. Q. W., GiaDd Rapids, Mioh. 

DEVELOPMENT OF E L E e  T R I O  
Rallway •. -By Eugene Grlmn. An Interesting article upon the OOmmerciHl development of electriC rallwaya, wIth .ome lotere.tln" hl.t.orloRl docnments. Con­tained In �OnNTIFI(' AlIIBRlOAN SUPPLlIllllENT, No. S!l3. Price 10 cents. To be had at thl. omce and from all new.dealers. 
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CasUnc and Foundln«. By R. E. Spretson. evo. 
412 palle.. 82 line plates. drawn to scale. Cloth . .  86.00 
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Ie.. By CRleb Pamely. Medium 8'1'0. 000 pages. With 
nearly liOO lIlustratlon. · · · ·  . . . . . . . . . . . . . . . . . .  · ·  . . . . .  910.00 
12���fIT:.��t!d?Crt'r::::.,��: . . �� ::�.

t
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Concrete, Natural and A rtlllcial . Itri Varletl.,. 
and Con.tructive Adaptstlon.. By H. Reid. Svo. Plate. 
884, page •• 57 1l1ustr .. tlon •. C1oth · · . . . . . . . . . . . . . . . . 8U.00 

Dictionary, Standal'd Eleelrical. ByT. O·('onor 
Sloane. Ph.D. Svo. IiOO pege.. IUu.. Cloth . . . . . 3.00 A new dlctlonary of t.erm. In electrical .clence and 
allied branch..... The dellnltlon. cover the moaning Hnd 
scope of term., the electrical con.tanto of al l  conduct­
ors and dielectrics, wire I<auge tllblcs and olaborately re­
vl.ed or newly calculated table. of equivalent.. The 
work aim. to be the mOBt complete and reliable ever 
f:f��:�='; am�:l.;'�:8.I<
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a cyclopedia of the science. 
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Trevert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . 30 

.J!!t�."eU;g; A��reJ� •. 
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tlon. and detailed Inotruction. for con.tructlnl< a .mall 
dynamo to produce the electric I l"ht. By Alfred Crofts. 
12mo, cloth. London. Second edition . . . . . . . . . . . . . . . . .  �O 

Tr.,�p'!�?-�L��
t
'il�A .���L�et·�urt�

y ,,�:lr��.u·o:.; 
larl<e 8'1'0 volume,revloed aod rewritten. with aboul. 1.001 
_e. (If te:.t, profusely l l lu.trated, and 29 plates.S9.00 

DynamomelerS a n d  t h e Measnrement 01 
Power. A Treatl.e on the Conotruction lind Appllca-
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Power. By Jo�n J. Flather. New York. 18112. . . . . 82.00 
Eleclrlc BpUs and A ll Aboul Them. A Prac­

t i cal Book for Practical Men. By S. R. Bottone. Cloth. 189 pages. !IIi 1l1n.tratlon .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . liO 
Eleclro D"po.Ulon. A PractIcal 'l'reatlle on the 

Electrolysl. of Gold, !'lIver. Copper, Nickel and other 
I\l et81. and A l loy •. With DescriptIOn. of VoltaiC Bat­
teri" •• lit agneto and Dynamo IIllectric Mllchlnes. Ther­
mopilel!l, and of the Materials And Processes used In 
��:�rr��':.,{:'���y�
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rou. I l lustrations. Third edition. revl.ed, corrected and 
enlarged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S3.liO 
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By W. Sllll1lo and A. Brooker. �'hlck 12mo, cloth
'3.1S0 

Electrlcal lnstrumenl Maklnc for Amaleur •• 
A Practical Handbook. By 8. R. Bottooe. Cloth. 115 
_e.. 59 ilIu.tratlon .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . liO 

Electric Llaht ( �ables and Ihe DI.trlbnllon 
�lt:���W(�m�.U:Jo�::"'lim�

· 
. .  ��.�����' . .  �:�.���� 

Eleclrlc J,IChdnc, A Guide 10. For Honsehold­
ers and Amateurs. By S. R. Bottone. With many IlIns-tratlons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 

Electromacuet. Lec1ures on the Rlectromllllllet. 
By Sllvanu. P. Thomp.on; D.Sc .. B.A .. F.R.A.S. Q1f.1oo 

Electrlctty SlmplUled. The aim of tbl8 book I. to pre.ent In concl.e form the modern theories of electri­
City. By IlIn.tratlon. of orlglnRI desllfll and .cope, and 
by mechanical anRl0

f:
IP., the .ubject I. mode exceed-m��t .������: . .  �: . . . 2�?: . . .  l.� . �����: . � . . I!��.t.r?6:' 

Electric Toy Maktnc. Dynamo Rulldlnc. and 
Electric Motor COli "I lion. Thl. work treats 
of the making at ,"ome of �ec1rical Toy •• ElectrIcal 
�f.
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out of the work. By T. O'(;onor Sloane. A.M., IIl.M .. 98u USE I R I N DSTO N ES? P�f�c:!!�i:·Tb�:·ii��i·n���;� ·P;;�k��b�;;k�� :! If 10, we can snpply you. All sizes dem Rules. Formula Tables and Data. 8y H. R. �em"e. 

. u_ 
whlcll ,IY. JG8 pmilep of ....... "" &he ,,_ a' In, 111M 

... Ia .... ,_ If It "- Dol p .. _1Ief_n. Add._ 
IHE I ATIDIAL MFI.  &. I M PIRTI18 GO., 

834 De.rborn St.,  Ch lo.ao. I I I. 

P U R E C O N D EN S E D  M I LK >' ' .. , >  � 

mounled and unmounted, alwaya Cloth. � _es. 50 1Ilo.tration . . . . . . . . . . . . . . . . . .. �.OO 
kept In stock. Remember, we make a 
aPi!claltyof selec1I!Jg8tones for ali spe­cIa1 purposes. W" ABk trw catalnu" •• 
The ( :LEVEI ,AND STONE CO. 

2d Floor. Wilshire, meveland, O . 
&' B E E_ 

Our entirely new Catalol<ue of Sclentillc and Techni­
cal Book •• �ontalnlnl< over 3,0"" Ut.le .. and embntolnl{ 
more thun 300 dill'erent subject., wltb author.' Ind8%, 
WIll be ' maIled free on application to any addre.. ID 
the world. Addre •• 

J.\4'ON'N' dt O�., 
Pu blishers of the I I  Scie ntific American," 

36l BroadwaJ, New York. 

© 1892 SCIENTIFIC AMERICAN, INC.



AUGUST 20, 1 892. ]  
Fmmded b1/ Mathew Cartll. 1780. 

H E N R Y C A R E Y  B A I R D  .t. CO. 
lada.t.rial Pabll.hers, Book.eners, a n d  Importer., 

S I O Walnut St •• I'blladelpbla, l'a .. U. S. A .  
ar-Our new and Revised Catalo""e of Practical and 

ScIentific Books. 86 p"",es. 8vo. and our other Catalo!!ues 
aDd Circulars. the whole coveriolit every branch of Sci­
enoe applied to the Arts. sent free and free of post"",e 
to any one in any part of the world who will furnish his 
ad�ress. 

LIFE SAVING D EVlCES.-A COL-
lection or 8U,R'gestions of devices for communicating 
between the shore and stranded vessels, offered to the 
London Dailll Graphic by varions correRpondents. With 
73 ill ustrations. Contained in SCIENTII'IC AMERICAN 
SUPPLEME"T. Nos. 84S. 849. SilO. 811 1 .  8112. 8114 and 861 . Price 10 cents each. or '10 cents for the 
series. To be had at this office and from all newsdealers 

E BEST LOOSE PU LLEY O I L E R  I N  TH E WO R L D .  VANDUZEN PAT. L. PUL. OILER 
Keeps Pu1ley oiled S to " weeki with one 
1Illin,. COlt 25, SO, .w, 50, 66 and 85 cenU 
e.eh. Send Prioe and T R Y  0 N E .  Sote diameter and speed o f  Pulley. Will 
• end Catalol'ue tree. Mention tbia paper. 

.. TIFT OO.Cla" •• ,tI,o. tJ.IU, 

SPECIAL NOTICE ! 
To The Wheeler � Wilson 

Mit. Co. ,  its Agents 
and all Others. 

You are hereby notified that the nnderslgned are the 
owners of Letters Patent of the United States for 
REVOLVING HOOK MACHINE. No. U9.b63. d .. ted 
January 21st, 1800, which is a new and useful improve­
ment In Bobbin Covers .. nd Slide Rings for SewlIlj( 
M.achlnes. Any person who makes, uses or sells a Re­
Tolvlng Hook Machine. consisting of a Bobbin Cover 
and Slide Ring. made In accordance with onr s .. ld 
patent. withont onr .. nthorlty. Infringes onr rights un­
der the said p .. tent. 

We h .. ve bronght suit. for Infringement of the above­
narued patent. ag .. lnst the agent of the Wheeler & WII­
.on Mfg. Co .• at St. Louis. in the U. S. Circuit Court for 
the Eastern Division, of the Eastern Judicial District 
of Missouri. 

We desire to notify yon of these facts. In order th .. t 
yon m .. y be fully advised of onr rights In the premise •• 

JOHN T. CORN. 
ANTHONY MILLER. W' A-rER JAMES LEFFEL a. CO. 

"'. SPR'NGFIELD, OHIO,U.S.A� 
Send fol' OUI' Ci ne WHEELS lal'ge PAMPH LET. 

For Electrical and Ex­
perimental Work. 

Gunsmiths do Tool _���;;iiiii:;�� For General 
Shop Work. 

High Grade Tools ; 
rlor In constrnctlo�I�:t�� 1��l

gn
· ;�; 

raihes made, and quality COnSlderer the 
cheapest. Send for cata/o(1'Ue aM prices. 

W. F. &; JORN BARNES Co., 1999 Rnhy St., Rockford,D!. 

DUST Z DUST Z 
Gibbs Patent Dust Protector � the nose and mouth from In­

haling polsonons dust. Invalnable 
In every Industry where dnst I. 
tronblesome. Pel'f .. ct protection 
with perfect ventll .. tion. Inha­
lation of dnst canses catarrh, 
consumption and many other se­
rious dlsordEll'8. Thousands In use. 
�':d:�·'fi.���':!!I� �rnt�

d 
Gibbs�FI!"s�:��.� C�I�O. 

TO BUSINESS MEN 
The value of the SCIBNTIll'IC AMERICAN as an .. dver­

t11!1ng medium cannot be overestimated. Its clrcnlatlon 
I. many times greater than that of any similar journal 
now published. It goes Into all ,he States and Territo­
ries. and Is reac,h ..u the prlnclpal IIhraries and reading 
rooms of tire world. A ·buslndi!s man wants something 
more than to see hIs IMvertlll8lllent In .. printed news­
paper. He wants cIrcnlatlon. This he has when he ad­
Tertlses ln the ScrENTlI'IC AMERICAN. And do not let 
the advertising 8I!'ent IDfiuence you to substltuts some 
other paper for the SCIENTIFIC AMERICAN. when se­
lecting .. list of publications in which you decide It I. for 
ronr Interest to advertise. This Is freqnently done for 
the reason that the 8I!'ent gets a larger commission from 
the papers having .. small circulation than Is allowed on 
the SCIENTIFIC AMERICAN. 

For rate. see top of first column of this page or ad­dreIIII MUNN & CO., Publishers. 
361 Broadway. N ew York. 

J titutifit jtUtritJu. 
NO SKILLED ENGINEER. 

THE SHIPMAN AUTOMATIC STEAM ENGINE. 
KEROSENE OIL FUEL. 1, 2, 4, 6 and 8 HORSE POWER 

No extra I nsurance. Efflcient, Economical , Durable. 

E N C I N E  C O M P A N Y , 
200 S U M M E R  ST R E ET, BOSTON M ASS. 

p.r Hour. 
Coot 17 to 176 •• ch. Addr ... THE VANDUZEN &, TIFT CO., 10% to '08 I. lletoad St • • Cindnnatl. o. 

E L ECTRO MOTOR. S I M PLE. HOW TO 
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amatenrs to malre a motor wnich mlllht be driven with 
advantage by a currAnt derived from .. battery . ..  nd 
wblch wonld huve sutHclen� power to operate a foot 
lathe or any machtne- reqnirlnR not over one man power. 
W ith ll 11gures. Contained In �CI KNTlJ" C AMEItH'AN 
SUPPLKM<NT. No. 64 1 .  Price 10 cents. To be had at 
this otHce and from .. 11 newsdealers. 

-FOR-
FREE SITES TO SU BSTANTIAL 

MANU FACTURING ENTERPRISES 
In the rapidly groWing town. of VIrginia and West Vir· Rioia, possesstnR' CHICAP IRON. CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FACILITI1t8. addres8 J. H.  DIN. 
GEE. 333 W .. lnut Street. Philadelphia. P .... President 
and General Manuer of numerou8 Land Companies 
situated alonll the lines of the Norfolk & Western 
Railroad. 

BREAKER 
Capaeity u p  to 200 tons per bour. 

H ... produced more ballast, road 
metal, and broken more ore than 
.. II other Breake s combined. 
M:�I�:�.O

f
s:�

h
f::rr���at�:::::!. 

C A T E S  I RON WOR KS, 110 C So. Clinton St., Cbicago 
136 C. Liberty Street, New York, 

23'1 C. �'rankJln St .• Boston. M .... 

Useful Books! 
Mannfactnrers. Agrlcolturists. Chemists. Englneers. 

MechaniCS, BulJders, men 01' leisure, and professional 
men. of all classes, need good books In the line of 
their respective callings. Our post office dep .. rtment 
permits the transmission of books through the mails 
at very small cost. A comprehensive catslogue of 
useful books by dlJrerent authors. on more than fifty 
dilferent subjects. has recently been published for 
free cIrculation at the office of this paper. Subjects 
classified with names of .. uthors. Persons desirin!! .. 
copy have ouly to ... k for It. and It will be mailed to 
them. Address • 

MUNN & CO., 361 Broadway, New York. 

FOR SALE-saw Set Patent, d .. ted Au""st 9th. 
1892. A new and improved saw set, 

which is .imple and dnrable In construction. and very 
:!"o'fi

l
!:":� gr�

t
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e
�;J'e��'��l"rs 

provided with simple devices for adjustln!! the punch 
out or In from edge of bed. Weight of tool complete. 
1� Ibs. It Is composed of all cBstlngs except the four 
key. and plates to adjust .. rm .. nd pnnch ; these are cut 
with a die. There is no drill work ... neither screws about 
tool. and no need of polishin". This saw set h ... been 
hIghly endorsed by carpenters who have used It. A 
�'!'f."2�e worklnf model, of full size. furnished to those 
b'1'c.;;t,��t:J� p�rc':!i�k address the inventor. 

WILLIAM M. GREILICK. 
SUTTON'S BAY, 

MICH. 

BICYCLE �A������g.o!� FREE WITHOUT ON& C.NT or KONEY. W .. Mm hRl Co., 8M DtwbwA St., Cbl.cap,W. 

E L E C T R I C  M I N I N O A P P A R A T U S, 
E L ECT R I C  M I N E  LOCOMOTIVES 

E LE CT R I C  V E N T I LATI N C  FANS 
ELECT R I C  H O I STS " E LEVATO R S  

E LE CT R I C  COA L  C U TT E R S .  
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 

622 ATLANTIC AVE N U E, BOSTON,  MASS. 1 13-1 75 ADAMS STREET, CHICAGO, I LL 

ST
b'l�elI!�l��� 's..'i:: ::nf;lh�:

t
Ji:��8�m-Most perfect labor-saving system extant. No m .. tter 

how long or numerons your bil ls. they are always ready 
for yonr costomers. Send for descriptive price li.t. 
Aaents wanted. Mention SCltntijlc A merican. Address J. E. DEPUE. 320 Dearborn Street. Chicago. Ill. 

I
��������"'''''''''''''��'''��'''�''''''� 

A. :Eo. U DI.E X :N' U DI.E 
In all shape.. Manufactnred by 

Cowles Electric Smelting and Aluminum (lo., 
Correspondence solicited. LOCKPORT. N. Y. 
�� 

OIL WELL SUPPLY CO. 
�1 &: 92 WATER STREET, 

Pittsburlr, Pa., 
Mannfactnrers of everything needed · for .A.� TEaX.A._ �:JD KJLB 

for either G .. sj Oil. Water. or Mineral 
Tests. Bol eral Engines, Pipe. 
Cord .. ge. Drll il:S Tools. etc. 
I11�!r��ddl':co,;;,'r.'iiJ'.��e 

on reqnest. 

FOR SALE or  to mannfactnre on roy .. lty the 
valuable patent. No. 480 136, dated Au­

gust 2, 1892�on Shutter Bower. see P!ll!e 122. For Jlartl­cuJari, adaress Herman Reichwein, Villa P""k, N. J. 

The Shimer Cutter HeBis 411.000 SOLD. 
To work Car Siding. Flooring Cell-

. . 

. �uf;f'b�:' s�K;an� . Blind.. Cope Heads to 
match. . . S".'I J. 8.' ..... &: 8,. • ., 
Centre St., Mliton, Pa. 

lY:.A.�c> c;..A.NY" 
And .. U Fancy WoodB. 

CHUCKS Catalogue No. 12 .  jnst I.sued 
• with over 4() new illustrations 

The CURhman Chuct'
n
����

e
iI�:�:�, Conn. 

A R T E S I A N  
Wells. 011 and Gas Wells. drilled by contract to any depth. from 50 to 3000 feet. We also mannfac­ture .. nd furnIsh everything re­qnired to drill and complete same. Portable Horse Power and Mounted Steam DrlllInll 
���':t�

s
s:t'i��cli�l::[. required and send for Illustrat-

;:t�WE'hA!lb�;tY CO .• STREET, NEW YORK. 
A SA I,ESMA N traveling in the Sonth wIshes some nI good 

A 
paying article for .. side line, on commission o y. ddre .. E. H .• room 10. 96 Fifth Ave . •  N. Y. City. cffli)' .. . . . Pneuma.tic Tire Bicycles. 
.. Every One Gnaranteed. 
' .  Bend for Catalo""e. ar- AI[�nt .. Wnllted. ;0 , kiRKWOOD, M I LLER & CO. 

16 Sontli St .. Peoria, III. 

LIFE OF AN ANT.-BY E. A. BUT-
ler. An entertJllning paper on the l ife of an ant from 
the ellK to the mature stH.te. W ith an account of the 
curious habit! of these insects. W ith 4, iI I ust.rations. 
Contained In SCIENTIFIC AMERICAN SIIPPLEMENT, No. SII". Price 10 cents. �·o be had at this office and from 
aU neyrsdealers. 

CL.A.R.� ' S  
WOOL WASH ER8. 

WARP DYEING A N I) S I ZINI; MACHINES. 
PATENT RUBBER COVEltED ISQVEEZE ROL I .S. 

POWER WRINGER!'! FO R HO!'olIERY AND 
VA RN D Y E I PI G. 

DRYING A N D  VENTILATI NG FANS, WOOL AND (:OTTON DRYERS. Etc. 
CatalQ!l1les free. 

C EO. P. C L A R K  
Box L. W l nd.or Locks .  Conn. 

TEAK FOR YACHTS. !'!PAN ISH CEDAR 
FOR SHELLS. etc. 

T H E  E. D. A L B R O  CO. SEWING MACHINE MOTOR �'OR AM A -
E Bttrn 1 200 I I fi1, I I 

tpnrs.-By C. D. Parkhurst. Description of a very slm-
Ikanch Ft''i:w6t't St

treet, New York. U. S. A. pie and eJrectlve motor. wIth Illmlna,ed armatnre. of 
• . .  •• suffiolent power to actuate a sewing machine. WIth 11 

H. T. BARTLETT. Mg'r. F. W. HONERKAJlP AB.'t Mg'r. engravin!!B. Contained in SClE"TlFlC AHE'UCA' 
(Mil ls, Cincinnati, O.) • �til���::��' t�� �ft':,�"'��:l!':..?"nts. To he had at 

SCHOOL OF ENGINEERING, 
O H IO STATE U N IVE R S ITY, Col u m bus, O h io. 
ment��e���;�:t':h ��;a�ceslnf���.�eglJ��caI. Electrical and Mining Engineering. Each Depart-

A C .. talOlfUe giving full information will he sent on .. ppllcatlon. 

1 25 
PROPOSALS. 
NOTICE TO ARCHITECTS. 
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vinetsl Government Buildings. 
Particulars of competition and further Information 

can be obt .. ined from the undersw.�? '
GORE. 

Lands and W�t;"ire C:;:!i:::::'�� of Lands &: Works. 
Victoria. B. C •• f6th June. 1892. . -------

u. ��ljl����t
O
IFl��t!rer 

B
g1��a1�1o��� 

construction or sale ot a Hydraulic Eredging Steamer 
for New York Harbor wlll be received at this office nn-
�
i
�et;i�at��E!��:� lffor=:' :�g !he

�v�i\��f!Yiri'F;;;::: 
tlon will8� t��rtt'k��ri!.''L'l:�f.�c�

t
�}

S
�':¥�eers. 

u. ������l§:al�l:!��.J.?�lr�:m��
S
J!i'I�; 

from the Merrimac River. �ass ., wlJ l be received .. t this 
office until noon. September C, 1892. and then publicly 
opened. Specifications. blank forms, and all avall .. hle 
Information will be furnished on application to this 
office. S. M. MANSFIELD. Lieut.-Col. of Engineers. 

U. �us��.Gl���:'a��F�;o1f,os��
S
l'��he

M
d�H�;;r: �i 

rnbblestone in the breHkwHter at Sandy Bay. Cape A on, 
Mass., wi l l  be received at this office until noon, :Jeptem­
ber 9, 1892, and tben publicly opened. Specifications.. 
blank forms, Rnd all available information will be fur­
nished on applic .. tion to this office. S. M. MANSFIELD. 
Lieut.·Col. of Engineers. 

u. �;,s��?lrJ.�rea?Ict�·��(�po�.?"SIg
N
ih�te��;'r��i 

Tubbiest-one in the north jetty at Newburyport Harbor, 
Mass . •  wil l  be received at this office unti l noon, Septem· 
ber 9, 1892. and then publicly opened. SpeCifications, 
blank forms, and all available information will be fur­
nished on appl ication to this office. S. M. MAN�FlI£LD. 
J �ieut.-Col. of Engineers. 

u. S',,��.
G
l.N�� S�:I��C�;,o�.;!��°r.,'r �:e��i;':Y� 

Kin�8ton Harbor, Mass .• wil l be received ut this office 
unti l noon, September ti, 1892. and then publ icly opened. 
Specifications, blank forms. and all available informu .. 
tion will be furnished on appl ication to thh" ofHce. 

S. M. MANSFIELD, Lieut.-Col. of h.ngineers. 

u. �us�rrslJ.}:�f!I.?I:r1��';Jl���;.r';:�d��ib
S
o;i��d (18.iXk) bbls. A mericun hydraulic cement. delivered at 

Fort Warren, Mass., will be received at t.his office until 
�eptember 6. 1892. rmd then pubJ ic ly opened. Specifica­
tions, blank furms. a nd  aU available information w i l l  be 
t)EL]��"i��t.�B�t�alW�gi�e���� 

office. S. M. MANS-

U. S
"u:t��WI.E�eZ!n��p�ZI�Tf?'�dret,�g· f�or;;; 

Manchest er Harbor, Mas� .. WIll be received at this office 
until noon, September 7. 1892. and then publicly opened. 
Speciflcatiolls. blank forms and all avai lable informa. 
tion wi l l  be furnished on appl icat ion to thIS office. 

S. M. M ANS�'IEI.D. I.ieut.-Col. of Enl'ineers. 

u. S'g:.�G8�Nl�'l'�H S��I��C!�O:.?��
O
�r r:l���i'n: Y; 

Weymouth River. Mass., wil l be received at this office 
unti l noon. �eptember 8, 1892, and then publicly opened. 
SrJectfications, blank forms, and all available informa .. tion will b

�.
fM.n:!�'�?s�'��f!'6:Ctf���.�3;��t:n

c..'l'neers. 

U . S·!!:sr:�.lfolilll�e�I!�l �r�p�Z�Tf?':'dr�d���g' f�Or;;; 
the channel leading tl) Nantasket Beach, Boston Har­
bor, MU!ls., will be received at this office until noon, Sep. 
t�m ber 8, 1892, and then pu blicly opened. Specifica­
tIOns, blank forms, and all available information wi l l be fUmi!h�?M� :l1��*}�nL�.

tI�::ui�g�i. of Engineers. 

� 
.a AND � ELECTRO - PLATI NG 
§ Apparatns aDd Material 
';: THE 
� Hansen & Van Winkle Co. 
� Newark, l'\ • •  J .  
" 81 LIBERTY ST., N .  Y. ;a 23 S. CANAL STREET. 
I< CHICAGO. 

HAVE YOU READ �perirnental $cienCe ? 
This new book, by Goo. M. Hopkins, is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can alford to be without the kind of scien· 
tific inf ormation contained in this book. It is not 
only instructive. but entertaining. 

Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

ar-Send for iUustratea circular. 
MUN N  & CO., Publ ishers, 

Office of the SCI E NT I FI C  A M E R ICAN 361 BROA D WA Y. NEW YORK- ' 
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�bt)�rtigements. 

I nside Page, eacll insertion - - ,. a cents a l i n e  
B a c k  Page, each i nserti on - - - _ $1.00 a l i n e  

'l'he above are charges per agate line - about eight 
words per line. This notice showB the width of the I1ne, 
and is Bet in agate type. Engravings may head adver .. 
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be :������ t�t 

a��cr�i��e �g:?o�i�g �!k':�siu��rSday 

O V E R M A N  W H EEL CO. 
.aSTON. WASHINGTON. DENVER. S A N  FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 
OHICAGO. NEW YORK. PHILADELPHIA. 

THE AMERI�AH �EtL TELEPH�NE ��I 
95 M I LK ST . ,  BOSTON ,  MASS. 

This Company owns tbe Letters Patent 
gran ted to Alexander Graham Bell ,  Marcb 
7tb , 1876, No. 174, 465, and Jan uary 30tb,  
1877, No. 180, 787. 

Tbe transmission of Speech by all known 
fOI  ms ·of Elpctric Speaki n g  Telephones in­
fringes the r ight secured to this  Company 
by the above paten ts, and renders each 
indiv idual user of telephones not furni sb­
ed by it or its  l icensees responsible for Ruch 

J eitutifte Imerten •• 

H.  VV. JOH N S' Asbestos 
Sectional 

Pipe 
Coverings. 

Non - Conducting Coverings for Steam and H ot Water Pipes, Boi lers, etc. 
BEADILY ATTACHED OB BEMOVED BY ANY ONE. 

.A. S El :E S � O S  El O J: L E :a.  O O "V" ::e::a. J: N G S .  
We are prepared t o  take contracts for apJllying Steam Pipe and Boiler Coverings in any 

part of the United States. 
H .  W .  J O H N S M A N U F A C T U R I N G  C O M P A N Y ,  H.  W. Johns ' Asbestos Mil lboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 

Asbestos Roofing, Etc. 
8T M A I D E N  LAN E, N. y� " ERSIEY CITY, C H I CAGO. PH I LA D E LPH I A ,  BOSTO N , ATLANTA .  LON DO N .  

K D D A K S . 
Regular Junior Folding­Daylight Ordinary } 

I 4 styles and sizes 
for the season of 
1892, 

$6 .00  to $65.00.  

I " Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Latest improvements, regi st ers for ex- . 
posure s ; glass plate attachment s ; daylight I l oading, etc . ,  etc. Send JOY catalogue. 

THE EASTM A N  C O M PANY, Important �'fIp{�:��:.:'�:iaI Features greatly perfected ROCHESTER, N. Y. The Most Durable in Alignment. --------------------- Easiest Runnln" and Most Silent. All t.1pe cleaned In 10 seconds without soiling the hands 
The :Smith Premier TYDewrlter Co . Syracuse, N. Y . .  U.  S, A. 

S A W S Wanted 5O,!XJO Sawyers S A W  S 
and L u m b e r m e n  to 

A send us their full address for a copy of Em. A erson's IT" Book of �A W�, new 189'J edi-
tion. We are first to introduce NATURAL 

W GA S for heating and tempering Saws with W wonderful effect upon Improvlng their qua-
lity and toughness" enabling U8 to reduce S prices. Address E1UERSON SMITH S & C O .  (Limited), Beaver Falls. Pa. 

pr Send for Catafogue. 

RAINMAKERS IN THE U N  I T E D  
St ates.- A  fun account of the operaUoDs in the produc­
tion of rain recentl y  curried out under Federal appro­
priations in Texas. One illustration. A rtitlcial rain 
making. B y Prof. E. J. Houston. Cuntair:ed in SCIEN­TIFIC AMEltICAN SUPPLEMENT, No. 824. Price 10 
cents. To be bad at this ottice and from 811 newsdealers 

unlaw ful use, and all the consequences :I:>O 'U' SEEK:. E"O �E� '1 
thereof, and liable to �uit therefor. We can supply it with the 

���!�k�{ !flo���og!��r! Industrial, Manufacturing. 
and Dneunent I each indicated horse power. 

. . . 

'· In worth, not size, 1lty value lies." 
What others think of me Is stated 

SE(JURITIES DE ALT IN. 
WORDEN & FANSHAWE, 

9 WALL ST., NEW- YOBK. 

"Old things 
have passed away." 

The new quick-winding Wa­
terbury watch requires about 
five seconds to wind. I t is 
cased in coin-silver, and gold 
filled, cases. 

Stem-set, and jeweled 
movement, make it a perfect 
timepiece. Far better than 
any cheap Swiss watch. 

It is still a low-priced 
watch, but never "given 
away ." :Eve:!SI::S�lt�::l1Fo�t t!J::t:�: .entlemen. II 

�ATENTS ! 
. 

WI�E����uM�r,m& 
onh�n scg�:;}��� AMERICAN, continue to examine improve­

ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had jnrtu-fil'P yeaTS' 
experience, and now have 1 lnequ'l leil facil it ies for the 
preparation of Patent Drawings, Sp�ciflcations, and the 
prosecution of Applications for Patents in the United States, Canada, and Foreign Countries. Messrs. Mun� 
& Co. also attend to the preparation of Caveats, Copy­
rights tor Books, Labels, Reissues, AssiJmments, and 
Reports on Infringements of Patents. All business in­
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 

A pamtthlet sent free of charge, on application, con-�::;�e�l� ��������oa:c���te£!t:�� �g�y�gV:tt 
DeSigns, 'Patents) Appeals, Reissues, Infringements, 
ASSignments, Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, free oj c/l arge. a Synopsis of Foreign Pa­
tent Laws, showing the cost and method of secnrlng 
Patents In all the principal conntries of the world. 

MUNN & CO.,  Solicitors of Patents, 
361 Broadway, New York.' 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
Oilic Building. Bear 7th Street. W I18hlngton, D. C. 

.- - - CHART�R G��o�G I N E CO, -- . " � P. O. Box 148, Sterlin", I I I .  

DENSlVJ:ORE. 
.. The world's greatest Typewriter." A trial will prove it. 

Highest Standard, Simplicity, Strength, Durability, High Speed, 
Easy Action, Permanent Alignment, Standard Keyboard 

and Most Convenient. 
FOR CATALOGUE AND TESTIM ONIA LS A PPLY TO 

DENSMORE TYPEWRITER CO., 202 BROADWAY, NEW YORK. 

COM"I� Figures all Examples. KO) 
D operated. Rapid. Accurate 

I Relieves mental strain. 

Send or Circu ar. • T. BG. Co. , 52-5611linoisSt. Chicago-

THE P REMIER CAMERA 

Simple of Manipulation. 
Plates o r  F i l m s  are used. 

The Sh utter is  always set. 
PR I C E  $1 8 . 00. 

Send for Catalogne and copy of Modern Photography. 
W E  M AK E  A LL KI N DS O F  CAM E RAS. 

ROCHESTER OPTICAL COMP�, 
14, S. Water St., ROCHESTER, N. Y. 

"GARFIELD" 
LOCOllJotive Inj ector, 

A utolnatic Inject.or, 
Double Jet Injector 

nJH' Ej ector. 
Best Boller Feeders known 

for Hot or Cold Water Lifting 

tmr�: �nle�i��r P��'fisr:es. 
Tb e Garfieh. I,u ector Co."Mfs. 
P. O. Box 69, WADSWORTH, UHIO 

FOR ALL M E N .  
Seven ages of men cycle-Few too old, few too young­all the world will cycle next year-better begin this year 

-of course you'll ride the guaranteed Columbia. 
Finest cycling ca talogue free at Columbia agencies. by 

mall for two 2·ct. stamps. Pope Mfg. Co., Boston, New 
York, Chicago. --------:------------

TH E A R M STR'O N I  MACH I N ES, 
For Outtlnc Otr a.d TlareadlnE PIPe.!. . 

For Hand 
or Power. 

No. 1 cuts off 
and threads 
1 3 inch. 

2 
and 
I to 

.-··'-- - -· -a"I·'m" l�o �Jn:;,hake  
these machines as �OOd as 

��e�t�t� �\1 f��s�:ch�e s'!�!l����!ial':,"g:�WI. 
T H E  A R MSTRO N C  MFC. CO., Brlda;eport, Ct. 

Edison General Electric Gompany 
T H E  E DISON SYST E M S  OF 

Incandescent Lighting, Street Rai lways and Transmission of Power 
-ABE THE--

SAFEST-MOST RELIABLE-BEST. 
OUR ELECTRIC LAM. P  SIGNS A RE A GREAT COMMERCIAL INNOVA'l'ION. 

:B� A _O:E3[ <>F.,:l:O:.o8 . 
Gal A tlantic Avenue . . . . . . . . . . . . , . . . . . . . . . .  Boston, M&R8. , 44 Brotld Street, . . . . . . . . . . . . . . . .  . . . • •. • • . . . . . .  New York. 17:l and 115 A dams Street . . . . . . . _ . . . . . . . . . . . . Chica"o, I I I .  509 A rch Street . . . . . . . . . . . . . . . . . . . . . . . . . .  Pbiladelphla. Pn. 264 West �'ourth Street . . . . . . . . . . . . . . . . . . . . . .  Cincinnati, O. 401-40'1 Sibley Street . . . . . . . . . . . . . . . .  : . . . . . .  St. Paul. Minn. Gould Bulldin" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlanta, Ga. M .... onic 'I'em ple . . . . . . . . . . . .. . . . . . . . . . . . . . .  Denver, Colo. 15 �'Irst Street . . . . . . . . . . . . . . . . . . . . . . . . . . San Francisco, Cal. 

I AUGUST 20, 1 892. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STROU DSBURG, PA. 
1 61 WASH I N GTON ST .•  N EW YORK • 

NEW MAIL 
-$1 00- Ai'l'llr+-"?"1 c��lgn����it�������ly�es 

Also $135 and $150 patterns. 

:: {J�r�sN':,�t�';tiI: ' .  : : 
$1� 

Handsomest and best Diamond 
Safety. Send for Gatalo!TUe 

and Second-Rand List. 
Wm. Read & 80n8, 107 Wash'ton St. Boston. 'a's 

ESTA BJ.ISHED IS46. 
The Most Popular Scientific Paper in the World 

Only $ 3 . 0 0  a Year, Including Postage. 
Weekly-:52 N n mbers a Year. 

Tbis widely ch'cu lated and splendidly Illustrated 
paper Is pnbllshed weekly. Every number contains six­
teen pages of useful Information and a large number of 
original engravinlits of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in MechaniCS, Manufactures. 
Chemistry. Electricity, Tele!(l'aphy. Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

T e r lJl s  of � lI bscl'i ption.-one copy of the SCIEN­
'I'n'w AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of t1ll'ee doll ars by the 
publishers ; six months, $1.50 ; three months, $LOO. 

C I II bs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes. secnrely sealed, and correctly addressed, 
seldom goes astray. bnt Is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

M U N N  & CO.,  361  Broadway, N ew York. 
---0---

T H E  

ltitntifit �mtritaU luppltmtut 
This Is a separate and distinct pnblication from THE 

SCIENTIFIC AMERICAN, but Is uniform therewith In size, 
every number contalulng sixteen large pages full of en­
gravings. many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMEaICAN SUPPLEMENT Is published week­
ly, and Includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts. embracing Biology, Geology, Mineralogy. Natural 
History. Geography, Archreology. Astronomy Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu­
facturinll industries. Sanitary Engineering, Agricnlture. 
Horticultnre, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The most importall t Engineering IVorl'8, Mechanisms, 
and Manufactures at home and abroad are lllW!trated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Singlecoples, 10 cents. Address and 
remit by postal order, express money order, or cbeck.. 

M U N N  & CO., 361 Broadway, New York. 
---0---

�uitdittn �ditiOtt. 
THE SCIENTIFIC AMERICAN ARCHITECT S' AND 

BmLDERS' EDrrION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages : forming a 
iarge and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings ; Illustrating the most Interestir.g examples 
of modern archltectnral construction and allied subjects. 

A special featnre Is the presentation In each number 
of a variety of the latest and best plans for private resl· 
dences, city and country, including those of very mod­
erate cost as well as the more expensive. Drawtng's in 
perspective and in color are given, together with full 
Plans, Specilications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the L a rllest Ch'c n l al i on of any 
Architectnral pnbllcatlon In the world. Sold by aU news­
dealers. $2.50 a year. Remit 

ill U N N  ... CO . . Pulili�ll el'8, 
361 B"ondwRY, New York . 

PRINTING INKS 
The SCIENTIFIC AMERICAN is printed with ClIAS. ENEU JOHNSON &; CO.'S · INK, Tenth and Lombard 

8tII •• Philadelphia. and 47 Rose St., OI'P. Duane, New York 
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