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THE DESERET MUSEUM.
The Salt Lake Literary
and Scientific Association

is a body corporate, under

the laws of the Territory
of Utah, with head-
quarters at Salt Lake
City. The association is
the proprietor and pro-
moter of the Deseret
Museum, a depository of
choice and extensive collec-
tions in the field of natural
history and ethnology.
Under the auspices of the
Deseret Museumn, the won-
derful selenite formation
in Wayne County, Utah,
has been worked, and of
the magnificent crystals
thus obtained upward of
fifteen tons have been
gratuitously distributed to
museums and other insti-
tutions of learning
throughout the United
States and in Europe.
The specified purposes of
the association are the pro-
moting of study in literary
and scientific subjects, es-
pecially the encourage-
ment of the pursuit of
natural history, including
ethnology and the formae

tion and preservation of
museums and libraries.

For the better carrying
out of the association’s ob-
jects, a building has been
recently erected and
equipped in Salt Lake
City, of which the accom-
panying pictures are illus-
trative. The structure is
of pressed brick, with pray
sandstone trimmings; is 90
feet in length and 67 feet
wide, comprising three
floors and a basement. A
central tower rises on the
west or front side. This is
utilized on the top floor
for meteorological work.
Regular courses of evening
lectures have bzen con-
ducted during the past
year and class work has
been carried on during the
day. A limited number of
students has been admit-
ted to the day classes, with
the privileges of the labo-
ratories; but the evening
lectures are open 1o the
public, with proper re-
strictions.

In the basement is sitn-
ated an eflicient heating
(Continued on page 247.)

1. Front view of the building. 2. Apparatusroom. 8. Curator’s private laboratory. 4 and 5. Main rooms of museum.

THE DESERET MUSEUM, SALT LAKE CITY, UTAH.
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ANIMAL VACCINATION.

It is questionable if any recent remedy has attracted
more attention in the popular and medical worlds than
has diphtheritic antitoxine. This as prepared by Dr.
Rouzx, at the Paris Pasteur Institute, is the serum of
the blood of an animal which has been inoculated
with the diphtheritic virus. This serum injected into
the human system possesses strong immunizing and
curative properties for diphtheria. In our issue of
November 17, 1894, we published a description of the
remedy, with illustrations of its preparation and of its
administration. The success of antitoxine has been so
great that the new name of ‘serum-therapy” has
been coined to express the type of treatment of which
its administration is an example.

Inthe same laboratory, that of the Pasteur Insti-
tute of Paris, of which Dr. Roux is one of the chiefs,
another class of preparations has been studied, of
which one has been highly perfected and isnow being
introduced into this country. This is the vaccine
preparation for the prevention of anthrax. This dis-
ease, much dreaded in cattle, sheep, horses and mules,
has, in some infected districts in Germany, been known
to kill as many as 60 per cent of a herd of cattle in one
year, while in districts where anthrax has a constant
existencethe average annual mortality isputashighas
20 per cent. For Europe the annualloss is calculated as
being $20,000,000 in amount. The disease in this
country is known as blackleg, splenic fever, blow
striking and by various other names. In Germany it
is termed *‘ milzbrand ” and in France ‘‘charbon.” It
occurs more frequently in the United States than is
generally supposed. Itisdreadfully fatal. An animal
stricken with it may die immediately or within twenty-
four hours.

Pasteur began his researches on the disease fifteen
or more years ago. He found that the only agent of
the disease was the introduction of a microbe into
the blood. One of the first problems to be solved was
the method of its transmission from animal to animal
and the cause of its inveterate persistence in infected
districts, and its apparently unaccounted for appear-
ance in others. The theory he formed and proved was
that the bacillus remained alive in the soil. While

o5 | this would seem to dispose of it for good and all, he

recognized in earth worms, in the same annelid to
which Darwin attributed such beneficial qualities,
the cause of the dissemination of the disease. These
worns, carrying up within their bodies earth from the
strata of soil some inches below the top, discharge it
on the surface. It is these little pellets of fresh earth
from the lower strata that Darwin found to be so ad-
vantageous for plant life. While undoubtedly so,
Pasteur found in the same pellets of earth the bacillus
of anthrax, which, except for the worms, might have
disappeared forever, being carried through the soil by
the filtration of rain water.

Pasteur’s studies of the anthrax bacillus extended

#%lover some six years, and in their prosecution some

40,000 animals, guinea pigs and rabbits for the most
part, were sacrificed. In 1882 he produced the ‘‘vac-
cine.” It is obtained by bouillon cultures. It is found
that a culture of deadly strength on standing gradu-
ally grows weaker. By charging a set of second cul-
tures by one weakened by standing, any number of
cultures of that precise strength can be got. Thus, by
repeated culture processes, vaccine of any desired
strength can be obtained.

The Pasteur vaccine is found to be an absoluzte pre-
ventive of the disease ; it is not curative, the disease is
so sudden and fatal that once an animal is seized by it
nothing can be done. The vaccine is now supplied in
peculiarly shaped bottles adapted for the withdrawal

609 | of the contents to the last drop by a graduated hypo-

dermic syringe. Cattle are vaccinated against anthrax
by two successive hypodermic injections with lymph
of two strengths at twelve days’interval.

Very elaborate tables have been made of the results
of anthrax vaccination in France and other European
countries, and they have shown in both sheep and
cattle the most remarkable results.

Of the vaccinated sheep in France during the twelve
years, 1882 to 1893, when over 3,000,000 were vacci-
nated, the loss has been reduced to 069 per cent, when
formerly it had been 10 per cent. Among cattle, the
average loss had been 5 per cent; it has been reduced
among 438,824 animals vaccinated during the same
period to 0°18 per cent. Over 10,000,000 animais have
now been vaccinated in Europe. Our laboratories are
preparing the vaccine in France, Germany, Austro-
Hungary, Italy, and Russia. The anthrax vaccine has
been introduced into Australia, where in New South
‘Wales alone some 120,000 animals were vaccinated in
1893. For a long time the stockmen had complained
there of a disease that originated in Cumberland
County, and hence termed ¢ Cumberland disease.”
Some of Pasteur’s assistants, while working on an-
other research in Australia, had their attention called
to this malady, whose ravages were becoming very
great, and identified the disease as being anthrax.
This was in 1888. The Josses in some cases amounted

16087 | to 30 per cent. This brought about the introduection
16057 of the vaccine, and five years later the anthrax vac-
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cine, as used in Australia, was reported on by the
United States consul-general in Australia, by special
direction of the State Department, and his report
shows the most gratifying results.

The vaccine is now made in the Pasteur laboratory,
in Paris, under the supervision of M. Chamberlain,
one of Pasteur’s eminent colleagues, but it is hoped
soon to have a laboratory established in this country
for the preparation of all the remedies and diagnostic
preparations now made in Paris.. Among the latter is
the Koch tuberculine, of which so much was expected
at one time in the cure of consumption. It is now
used as a diagnostic reagent to determine the presence
of tuberculosis in cattle. When such is discovered, it,
of course, will lead to proper isolation to prevent the
spread of the disease. Another reagent is mallein,
used as a diagnostic for glanders. Both the latter are
cultures of bacilli and may arrest the disease in its
early stages, although they are only supplied at pres-
ent for purpose of diagnosis or recognition of disease.

O

Cheap Coal.

The great distances from our seaboard at which our
chief bituminous coal fields are situated, says the
Eungineering and Mining Journal, have Leen held, by
foreigners especially, to preclude the possibility of very
cheap coal in our ports. The extremely low transpor-
tation rates on our railroads have, however, offset the
long hauls, and we have recorded a price of $2 per ton
f. 0. b. Newport News and Norfolk, Va., for coals
coming over the Chesapeake & Ohio and Norfolk &
Western roads with a haul of fully 400 miles. As the
prices paid for the coal at the mines were then about
80 to 90 cents per ton. this left only $1.10 to $1.20 for
hauling and terminal charges, or about !{ cent per
ton-mile for hauling. These extraordinary figures
created much comment abroad, and brought orders to
this country that had formerly gone to England.

Equally low prices were taken for Alabama coal f. o.
b. Pensacola and Mobile, but the haul is shorter and
the railroad rate a little higher.

‘We confess we considered $2 a ton f. 0. b. at our tide
water portsas being a minimum, below which it would
be almost impossible to go, nevertheless, this record
has recently been lowered. Good steam coals have
recently been sold f. o. b. Newport News at $1.80 per
ton of 2,240 1b., and Clearfield coal has been delivered
f. 0. b. Philadelphia at $1.75 if not at $1.70 per ton, the
haul being less than 300 miles.

With coal delivered in the railroad cars at the mines
for from 60 to 70 cents a ton and railroad freights at
2% to 3 mills per ton-mile it would seem as if the very
bottom had been reached. These rates leave no fair
return to capital invested in either mines or roads; it
is not surprising, therefore, to find reductions being
made in wages at some of the mines. On the other
hand this remarkably cheap fuel benefits manufactur-
ers, who are now quite active and are extending their
markets in all directions both abroad and at home.

-

The Influenza Epidemic in

Europe.

The present outbreak of influenza seems to be rapidly
extending, and to be resembling in its far-reaching
spread the visitation of five years ago. Thus it has
become extremely prevalent in St. Petersburg, in
Christiania, Copenhagen, and Berlin, and on the whole
its line of spread has been rather from west to east
than at the period referred to, when it may be remem-
bered its rather uniform advance across Europe from
the east led it to be generally termed ‘ Russian influ-
enza.” On this occasion England would almost claim
the unenviable position of being the starting point for
the pandemic. Especial mention has been made during
the past week in local newspapers of its great preva-
lence in Rochdale, in Cheshire, and in North Wales,
but in point of fact there is no doubt that it is widely
prevalent in almost all parts of the kingdom. Itsrav-
ages in Dublin and Newry are referred to by our cor-
respondents in Ireland.

The registrar-general’s returns for the week ending
March 16 show a diminution in the number of deaths
directly attributed to influenza—349, as compared with
473 in the preceding week; while there has also been a
decline in the deaths from respiratory diseases, viz.,
from 1.366 to 1,031, the latter being, however, in excess of
the corrected average by 507. The general mortality
rates of the thirty-three great towns in England and
Wales show mostly a diminution as compared with last
week, there being only three towns in which the esti-
mated annual death rate for the week was 40 or more
per 1,000, viz., Preston. 40; London, 412 ; and Brighton,
48. The exceptionally high rate at the last named
town, exceptional both comparatively and actually,
may perhaps be ascribed in part to theimmigration of
influenza sufferers to this famed resort for convalescents.
In the February summary issued by Dr. Seaton, the
medical officer to the Surrey County Council. reference
is made to the rapid extension of the disease during
that month; including an interesting statement by Mr.
Child, M.R.C.S.. of New Malden, to the effect that,
whereas in January there were 89 cases of influenza in
a population of 3,437, in February there were461in the

same population—i. e., nearly one-seventh.—Lancet.



APRIL 20, 1895.]

Arrastra—The Poor Man’s Mill,»

According to the Mining and Scientific Press, stamp
mills and roller quartz mills have not wholly taken the
place of a means of crushing quartz, crude but effect-
ive, still in use in some parts of California. Reference
is made to the arrastra—*‘the poor man’s mill,” which,
as well as the Chilean mill, a development from it,
are not extinct, as arrastras are now in operation in
Kern County. One is worked by horse power, one by
water power and one by steam power, which in itself
is considerable advance over the burro power of Old
Mexico, and whilom of sections farther north,

There isn’t much said about arrastras, and where
there is a big mine, or a mine not so big, but some
capital, there needn’t be, for an arrastra seems as
slow and stupid as the donkey that drives it in its
native place, but, primitive as the arrastra may seem,
and weakly productive in comparison to roller or
stamp mill, it has an honorable though humble rec-
ord, and has ground out many a dollar’s worth of bul-
lion in its simple old way.

With all its crudeness, it deserves a word of praise.
Unlike some mills, it never beats the company ; the
battery assays and car assays agree; the ore owners
know that what goes in comes out, and there is no ad-
dition, division or silence. And with free gold it will
hold its own with many a costly mill.

It costs very little toset up; the running expenses
are light ; it rarely breaks down, and when it does can
be cheaply and quickly fixed up ; it needs little hous-
ing, watching or insurance; it can be built by the
owner, who can be his own engineer, millman, fore-
man, amalgamator, feeder and boss, and the one man
who combines all these positions can break the rock
and keep the burro or the mule or the horsegoing all at
once. Nothing blows up, and unless the mule gives
out there isn’t much prospect of loss; the amalgama-
tion is usually satisfactory, and while there isn't much
science or style about the outfit, there’s considerable
common sense and often lots of profit. Itlis not recom-
mended as a superior article; it bears the same rela-
tion to better, faster, finer appliances for the same
purposes that a country blacksmith shop does to the
Union Iron Works, but “it beats nothing all to
pieces,” and in many an isolated mine would pay bet-
ter to work ore than to have the owner sitting around
“ waiting for capital” to develop his claim, and thus
work out his own salvation.

The arrastra is slow but sure. It is built in a primitive
way, solidly and securely, its two greatest drawbacks
being its limited capacity and liability to waste.

Judge Sumners’ Kernville arrastras are in a granite
country, much of it with feldspathic veins or dikes
crossing, the arrastras occupying the site of a twenty-
stamp mill built thirty years ago, but long since en-
tirely removed, with the exception of the battery
blocks.

The arrastras at Smartsville and Mooney Flat dis-
tricts, Nevada County, are twelve feet across and
three feet deep. The bottoms are paved with hard,
rough-dressed rock, laid evenly in cement and sixteen
inches in depth. The center post is fourteen inches
square, eighteen inches high, the post having four
arms, to each of which is attached a heavy drag. The
drags are heavy diabase blocks clamped to the arms,
so fixed as to cover all parts of the pit as they go
round. Each block weighs from 700 to 1,200 pounds.
About seven tons of gravel are run in from a car or a
chute, water being added to keep it from caking, and
the arrastra run very slowly till the mass is of a ‘* thin
mush ” consistency, when a speed of about fourteen
revolutions a minute is attained (this arrastra ran by
steam power). After an hour of this the gate is opened
and the charge run into the 200-foot sluice containing
the riffles, the sluice being cleaned up weekly. The re.
sult for cement or soft top gravel gave satisfaction, the
cost of milling being eight cents per ton.

In the regular old-fashioned Mexican arrastra, run
by a burro, the bed is built of paving stones laid on
a puddled clay five inches deep, set closely, the joints
tamped with clay; in the center a large-sized stone as
a step for the ‘peon” or pivot, made of two pieces of
timber, 4 X 8, clamped together. A hole is bored in
the bottom and a piece of round two inch iron worked
off to a rounded point at the lower end. inserted.
Through the peon at right angles are passed two pieces
four-inch square, one extending horizontally seven feet
six inches, to which tbe burro is hitched; to the other
is attached the mullers or grinders. These are of
rough stone, prismoidal in shape, thirty-six inches long
and about fifteen inches wide, so dressed as to throw
the center of gravity well toward the base. At the
upper end of each stone’s front face two six-inch plug
holes are drilled, in which are fitted plugs of drysugar
pine, which, when wet, swell and are immovable. 'Che
outside edge of one stone works a little in ad vance of the
inside edge, thus throwing the charge toward the center.
Of course, in setting the other stone, this arrangement
is reversed.

The upper end of the peon is fixed in a four-inch
pinion, which works in a bearing collar made of wood
2 X 8 inches; the collar is mortised near each end
1 X 8 inches, corresponding holes being made in the
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other timber and the two secured by a wooden link
and pins. With such an arrastra a six hundred pound
charge is usual and the patient *‘ manana® worker gets
enough to satisfy his needs, his chief lookout being to
see that no grease gets near his machine.

The Chilean mill is sometimes associated with the
idea of the arrastra, from which it may be considered to
have been developed. Itis to all intents and purposes
a millstone set on edge and so arranged that it will re-
volve in a circular track, the axle upon which it re-
volves being pivoted at one end, the mule hitched to
the other. As an expedient in out-of-the-way places,
the Chilean mill and the arrastra both serve a pur-
pose, the Chilean mill reducing the assorted spalled ore
to pea size, thence to the arrastra, where about one-
half the charge is first placed and thoroughly moist-
ened as the peon revolves, about two and one-half
ounces of quicksilver being added as the grinding pro-
gresses, and the remainder of the charge is put in.
From twelve to sixty hours is the limit for grinding,
which depends on the nature of the ore and coarseness
or fineness of the gold, amalgamation in the case of
coarse gold being sometimes reached in twelve hours
and in the case of fine gold requiring even more than
sixty hours. The accompanying apparatus for set-
tling, retorting, etc., is necessarily rude, but in most
cases effective. In this brief notice of a primitive gold
producer no attempt is made to give the detail of set-
ting up or working, the subject being treated in out-
line in the most general way.

The Canadian Pacific.

The annual report of the Canadian Pacific Railway
Company, for the year ending December 31, 1894,
shows the results of a year which has proved quite as
disastrous to the Canadian Pacific as it has been to
the railroads on our side of the line. The earnings of
the road had been increasing steadily till 1893, when
this advance is ended, and for 1894 they show a large
falling off.

The president in his report, assigns as the first cause
of diminished earnings the low price of wheat and of
all other agricultural products, froma which followed a
scarcity of money among farmers and the contraction
of business throughout Canada. An additional heavy
loss was sustained in an important period of the year
just at the beginning of the summer passenger busi-
ness, from the floods in British Columbia, which
stopped through traffic to and frown the Pacific coast
for forty-one days, from May 26 to July 6. The damage
from these floods is not all made good yet, and the
year’s results suffer by $550,000 in cost of repairs, extra
expenses and loss of earnings.

The Pacific steamships show an increase in profits of
$80,467, but all of the other allied businesses, that is,
telegraph, express, sleeping cars, grain elevators, lake
steamers, hotels, etc., show diminished profits. The
sales of land suffered more than anything else from the
bad conditions, and indeed they almost ceased.

But, in addition to these forms of loss, the company
has been subjected to very heavy burdens on another
side. Its two subsidiary lines, which were acquired with
the intention of providing important feeders from the
territory of the States, have met with heavy losses,
and, under its guaranty of the obligation of these roads,
the Canadian road has had to advance $456,187 for the
Duluth, South Shore & Atlantic and $694,487 for the
Minneapolis, St. Paul & Sault Ste. Marie. Again, be-
sides all this, the interest on the land grant bonds due
the government for the last yearis now for the first
time entered as part, of the fixed charges, and to this
item is added the accumulated interest of these bonds
for the past. The sum of this amounts to $2,769,347.

Two years ago $4,000,000 was deposited as a special
fund applicable to dividends, and it was partly the
existence of this fund which made it seem so strange
that the company should pass its January dividend.
But it is now seen that a large part of this fund had
been already taken during this year, not only for the
August dividends, but for payment of the balances
due the subsidiary roads, for interest on land grant
bonds. The only other courses possible to meet these
charges were to sell securities belonging to the com-
pany, which could only have been at a great loss un-
der the present situation, or to incur a heavy floating
debt. This latter course would be in direct contradic-
tion to the policy of the road during its whole lifetime.
Consequently, the special reserve fund has been dimin-
ished, and after charging off the above mentioned
items and the deficit of $526,731 for the last yvear, there
is left a surplus of $2,739,792, as against $7,261,213 on
December 31, 1893.

The Winter Dock of the Petrel in China.

The U.8.8. Petrel wintered at Newchang, 13 miles
up river from the mouth of the Liao, a stream that is
so filled with moving ice that it is impossible for a ves-
sel to lie in it. A dock was cut in the soft mud of the
bank, and the vessel floated in at high tide. The
entrance was closed with piles, and the vessel allowed
to settle, shores being used to keep her on an even

keel.
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Artificial Silk.

Consul Germain, of Zurich, under date of December
17, sends the Department of State a deseription of the
artificial silk produced by the process of Dr. Lehner,
of Zurich. This description, obtained from the inven-
tor, is substantially the same as that published in Con-
sular Reports No. 171 (December, 1894), page 538, under
the heading ‘‘Artificial Silk in England.” The fol-
lowing additional matter is supplied by Consul Ger-
main and is published in Consular Reports for Feb-
ruary, 1895, No. 173.

The process is patented in the principal European
countries. Patent has also been applied for inthe
United States, and in the English colonies of North
Awerica, where a company with a capital stock of
$1,500,000 is in course of formation. A company for
the acquisition of the patent rights in European coun-
tries and the British colonies (except British colonies
in North America), owned by Dr. Lehner, was formed
in England last July with a capital stock of $540,000.
The patent rights were then purchased, Mr. Lehner
receiving $160,000 in cash and $180,000 in full paid-up
shares, thusleaving $200,000 of working capital to carry
on the manufacture of this artificial silk.

The intention was first to manufacture the raw ma-
terial in England, but as a large quantity of aleohol is
consumed in its manufacture, and the tax on alecohol
in England is almost prohibitory for manufacturing
purposes, the company decided to establish the fac-
tory in a country where spirits used for the arts, science
and manufacturing purposes are untaxed. The plant
was therefore established at Glattbrugg, near Zurich,
under the supervision and management of Dr. Lehner,
who, in addition to being a heavy stockholder, re-
ceives a nominal annual salary of $2,919.60 for his serv-
ices. Here alcohol consumed for such purposes is un-
taxed.

The artificial silk is thus forwarded in a raw state to
England and there manufactured into textile fabrics.

Dr. Lehner says that it is the intention to manufac-
ture this artificial silk in America, provided aleohol
used for its manufacture is tax free; otherwise, it will
have to be manufactured in Switzerland and then for-
warded to America as raw silk, to be there manufac-
tured into textile fabrics. He also says that so far his
English company has not come into competition with
the real cocoon silk, his articles being mostly used to
mix with cotton and wool, but, of course, there is no
telling how sharp a competition this artificial article
will bring against real silk in the future.

1 give below a copy of part of the prospectus issued
by the English company during its formation period
(July, 1894), which may throw additional light on the
subject :

Lehner’s artificial silk is a new material for use in
textile manufacture, possessing distinet and valuable
characteristics, which renderit unique amongall fibers
hitherto existing. As the result of study and analy-
sis of the natural methods of production of silk by the
silkworm, the inventor has, by simple chemical and
mechanical means, closely and successfully reproduced
a natural process. Wood pulp, cotton, or jute waste,
ete., are chemically digested and the liquid product is
spun by a mechanical silkworm to a thread of even
diameter throughout and of unbroken and unlimited
length. The same machine which draws the threads
from the liquid twists these threads in any desired
number into the requisite ‘ count,” or thickness of
yarn,in one uninterrupted and continuous process with
perfect regularity. The machine is inexpensive and
extremely simple. It can be run day and night with-
out intermission, and requires but little power and
attention.

The principal features of this process are (1) never
failing supply of the raw material ; (2) practically uni-
form price of same ; (8) simplicity of machinery, so as
to avoid risk of breakdown ; and (4) no skilled, and
only a small amount of low-priced, labor is necessary.

The production of Lehner’s artificial silk is entirely
independent of climate, temperature, speecial soil, or
‘cultivation.

Lehner’s artificial silk has been spun in Bradford,
and has been worked up in a large variety of fabrics.
In the dyeing, weaving, and finishing of these sam-
ple fabrics, no special treatment has been necessary.
Unlike most vegetable fibers, Lehner’s artificial silk
can be dyed in all colors, and the shades obtained ex-
cel in brilliancy and delicacy those of the finest na-
taral silk.

For softness and beauty of appearance the new ma-
terial equals the best Chinese and Italian silks. By
its use, therefore, in combination with cotton, wool,
or natural silk, brocaded and other ornamental and
decorative results can be obtained, which have hitherto
been unattainable except by the employment of the
finest trams, and the expensive character of these ne-
cessarily limits their sale for this purpose. The cost
of Lehner’s artificial silk being small, it follows that
that fiber will open out a large and profitable new
field to manufacturers, affording encouragement to
them in the production of an unlimited variety of
both choice and salable novelties in fabries of almost
every description.
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The Meat Exports of the Argentine.

Last year England imported from abroad live stock
and dead meat valued at something in excess of $116,-
000,000. To the items which made up this large total
the Argentine Republic contributed 1,675,600 frozen
sheep, 90,000 live sheep, 29,000 quarters of frozen beef,
and 28,000 live bullocks. It is alleged by those who
have practical experience of the matter that in no
other country in the world can cattle and sheep be
produced and fattened as cheaply as in the Argentine,
on account of its exceptional climate and rich natural
grasses, very little artificial food being required, and
the winter being so mild that the animals can be fat-
tened in the open air in wire-fenced paddocks. During
the last 15 years the best English pedigree cattle have
been introduced, thousands of Shorthorn and Hereford
bulls have been used, and a great proportion of the
criollo cattle have been transformed into magnificent
crossbreds. The heaviest of the native criollo cattle
are kept on alfalfa in the provinces
of S8an Juan and Mendoza for some
time, and are then driven across
the Andes into Chile. A better class
of animal, cross-bred, weighing on
an average about 1,150 lb. live
weight, is sent to Rio de Janeiro
and some other Brazilian ports,
while the best, heaviest and fattest
animals are shipped to England.
This export of live stock has sud-
denly become of great importance,
the official value of live cattle and
sheep exported from Argentine
ports in 1894 being over $5,000,000.
The English butchers find fault
with the Argentine cattle as ship-
ped at present. They are too wild,
and are badly selected, cattle of all
ages, sizes, and descriptions coming
together. Moreover, they are pure-
ly grass-fed, and consequently the
beef, though good, hasnotas bright
a color as the North American corn-
fed meat, and sells at from 14d. to
1d. per pound lower than its great
rival. The sheep are better, and
the butchers classify them the same
as Canadians, and pay the same price for them—6d.
per pound, sinking the offal.

o+

Frozen Pneumatic Tubes,

During the recent frost in London the proper work-
ing of the pneumatic tubes connecting the Central
Telegraph Office with the various City and West End
receiving and branch offices served by tube has caused
great anxiety to the postal telegraph officials. A large
number of carriers have from time to time been stopped
inthe tubes owing to the accumulation of ice, and these
have in a few cases been freed only after consider-
able trouble. Many of the tubes were kept open night
and day, and a current of air kept flowing through
them. This air, heated by compression in the pumps,
has been a very great help. In the event of a carrier
stopping in the tube, another carrier partly filled with
salt has been sent after it. The impact causes the salt
to scatter against the imprisoned carrier, and the non-
freezing mixture so formed quickly sets it free.

_— et ———
A CUSHIONED EAR PIECE FOR THE TELEPHONE
RECEIVER,

The illustration represents a simple pneumatic
cushion adapted to fit all telephone receivers, and
indicates the
manner of
placing it up-
on receiver. It
is made of soft
rubber, fitted
into a metal
rim which
springs or
clamps over
the end of re-
ceiver, forming
a complete air
chamber de-
signed to ef-
fectually pre-
vent the buzz-
ing or clucking
sounds so _an-
noying to users
of the tele-
phone. The
improvement
is being intro-
duced by Mr. C. Maynard Evans, 107 to 109 World
Building, New York City. Its touch to the ear is soft,
and the distance to the ear drum is more conveniently
regulated than with the ordinary hard rubber receiver.
It has been adopted and is in use in many of our
banks and public offices, scores of large new office
buildings, ete.

A NEW CHUCK,
The illustration represents an improved chuck for
heavy work, having a larger number of shell braces, a
thicker face to the shell, and a greater depth to the

chuck than the
‘“National chueck,”
made by the same

manufacturer, William
Whitlock, of No. 39
Cortlandt Street, New
York City. The dish-
ing of the braces is such
that the chuck may be
mounted close to the
bearings of the lathe,
causing the least possible overhang, and the screw
heads are recessed, so the workman can stop the chuck
by the rim without injuring his hand. It has a re-
versible jaw. The small figure shows a new face plate

FACE PLATE JAW.

FACE VIEW.

BACK VIEW.
WHITLOCK'S NEW “ WESTERN” INDEPENDENT CHUCK,

jaw of the same manufacturer. It carries the regular
** National ” solid jaw, and is designed to take the place
of the larger chucks where the character of the work
‘permits of its use.

© 3 >

A SECTIONAL WATER TUBE BOILER.

In this boiler are embodied the following essential
poinis: It is simple in construction ; is easily repaired
by any ordinary mechanic ; affords perfect circulation;
has .a large amount of heating surface in proportion
to its weight. All parts are readily accessible for re-
pairs and cleaning, and it is non-explosive. It has been
patented by Mr. Samuel P. Hedges, of Greenport, L. 1.,
N.Y. The boiler has two mud drums, into which the
vertical sections of the fire box tubes are tapped, hori-
zontal sections forming the crown of the fire box, and
being tapped into a fire box header or drum, which
connects with a cross drum. On each end of the cross
drum is a pipe connecting with
the mud drums. This pipeis to 1
supply the heating section far-
thest away from the -center,
where supply enters from fire
box drum. The small figure re-
presents the manner of connect-
ing the heating sections to the
cross drums. The flanged end
on the tube enters the socket

‘The Illinois Eight Hour Law.

The Supreme Court in Illinois has declared the

eight hour law of that State unconstitutional, and a
similar decision against the progressive inheritance tax
of that State. As to the Ohio decision, we have not
yet seen any report full enough to enable us to pass
judgment upon its merits. The Ohio law, it will be
remembered, levied a tax ranging from 1 per cent on
estates above $20,000 to 5 per cent on estates above a
million. But the fact that the law was good does not
indicate that the decision against it was bad, for the
Ohio constitution contains a general provision that
citizens shall be taxed in proportion to their property,
and this inheritance tax law may run counter to the
phraseology of the constitution. The Illinois decision
is of greater importance, because the principles laid
down by the law provided that no woman should be
employed in any factory or workshop more than eight
hours in any one day or forty-eight hours in any one
week. The court held that ‘¢ This
re-enactment is a purely arbitrary
restriction on a fundamental right
of the citizen to control his or
her own time and faculty. It sub-
stitutes the judgment of the legis-
lature for the judgment of the
employer and ewploye in a matter
about which they are -competent
to deal with each other.
The right to make contracts is an
inherent and inalienable one, and
any attempt to unreasonably ab-
ridge it is opposed to the constitu-
tion.” The court also condemned
the act because it applied only to
women, and seemed to apply only
to certain occupations.

Darwin G. Eaton,

Dr. Darwin G. Eaton died in
Brooklyn, N. Y., March 17, at the
age of seventy-three years. He was
one of the best known teachers in
the country, and for many years
he was the leading professor in the
Packer Institute, of Brooklyn. As
a scientist Dr. Eaton will be chiefly
remembered for his researches on volcanoes, as he
made a life-long study of them, and visited Vesuvius
several times, as well as Mauna Loa. He was born
at Portland, N. Y., and graduated at the State Normal
School in 1846. In 1851 he accepted a professorship in
the Brooklyn Female Academy, which afterward be-
came the Packer Institute. He held this place until
1883, when ill health compelled him to retire. He had
been devoted to astronomical studies all his life, and
had participated in many governmental scientific ob-
servations of solar and lunar eclipses. He was a mem-
ber of many Jearned societies, and received the degrees
of M.A.,, M.D. and Ph.D.

MR. GEORGE P. Low, in the February issue of the
Transactions of the American Institute of Electrical
Engineers, concludes that the art of rail bonding now
appears to have been perfected, and the damage that

? -

formed in the header and seats
on an asbestos ring. The sleeve
on pipe is screwed into the boss
on the flanged end of tube, thus
making a tight, strong joint.

This connection at top and bot-
tom of each section makes it
easy to remove and replace any
section that may require repairs
and take it out into the fire
room through the front connect-
ing doors without disturbing
any part of the casing, or a
washer may be put in the open-
ing and the collar screwed down
while repairs are being made,
without affecting the operation
of the boiler. Feed water heat-
ers are placed on the top of
heating section (not shown in
cut) of such size as to allow the
feed water to enter the boiler
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HEDGE®' WATER TUBE STATIONARY OB MARINE BOILER.

at the boiling point. These boilers are designed for|has been caused by corrosive electrolysis may be at-

200 lb. steam pressure.

.
@

tributed to defective bonding, for without doubt
proper main-to-track, rail-to-rail, and track-to dynamo

A curious fact has been noted by Aretic travelers— bonding will cure the ill almost without exception.
snow when at a very low temperature absorbs moisture | The problem of eliminating electrolytic corrosion is, in

and dries garments.
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brief, simply one of judicious bonding.
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A Floating Cannery.

An American schooner has recently been fitted at
New York with every facility for cooking and canning
fish, game, fruits, etc., for the purpose of cruising in
southern waters and collecting these delicacies and
canning them at sea. This novel enterprise is expected
to yield encouraging profits, since many of the goods
canned in this way may be brought into the country
free of duty. The ship is provided with an eight horse
power boiler and three 25 gallon copper caldrons.
The boiler was set up in the middle of the deck and
connected by pipes with a large circular cast iron
‘“‘process kettle.” The schooner carries six canners
and a chef in addition to the regular crew. Some
150,000 empty cans have been shipped, all of which it
is expected will be filled during the voyage.

The materials to be canned will be turtle, pompano,
guava jelly and fish game and fruit of many kinds.
The turtles will be caught in the West Indies and off
the Florida coast. Much of the material will be se-
cured by exchanging for them various manufactured

articles, with which the ship is well supplied. When |.

the actual work begins, the meats will first be boiled
down in the three copper caldrons. Next they will
be canned and lowered into the process kettle in steel
crates and boiled at a high temperature under steamn
pressure in order to make them keep. The prepara-
tion of the meats, fish, jellies, ete., will be superin-
tended by the chef in charge and cooked after the
most approved receipt. The floating cannery is ex-
pected to return to New York some time in the fall.
Part of the canned goods will be brought back on the
schooner and part will be landed at southern ports
and sent by steawmship or railroad to the North.
THE SUMATRA RHINOCEROS IN THE LEIPZIG
ZOOLOGICAL GARDEN,

The accompanying engraving, for which we are in-
debted to the Illustrirte Zeitung, is from a drawing
made directly from the specimen of the Rhinoceros
sumatransis now in the zoological garden at Leipzig.
This and another specimen—now in the zoological
garden at Budapest—were carried to Trieste from Pe-
nang, a small island on the eastern coast of Malacca.
This species was first found in Sumatra about one
hundred years ago.

The engraving shows clearly the coat of stiff hair, so
unusual in a rhinoceros, which covers its back, neck,
ears and legs, giving it a most peculiar appeatance.
The folds of the skin, so marked in the Indian rhi-

noceros, are modified in this species, making it a con-

Scientific dmevican,

allowed for a year’s growth. Its height at the shoulder
is about 4 feet 4 inches and its color is dark brown.
Specimens of thisspecies are very rare, though more
of them may be seen hereafter, for civilization, which
is killing off animals of many kinds, is also bringing to
light many others.

A LETTER COPYING BOOK WITH WHICH A PRESS IS
NOT NEEDED.

The illustration represents a perfect letter-copying

book in which copies may be made of letters written

S PN
BUSHNELL'S ROLLING COPYING BOOK.

with any_kind of good copying ink, without the use
of a press. The copies are made by simply rolling up
the book around a roll which forms an integral part
of its back, as shown in one of the views, the written
letter having first been placed on a manila sheet be-
neath a blank leaf of the copy book, and the leaf cov-
ered by a damp cloth and a second manila sheet.
After rolling up, the book is held firmly, close rolled,
for about ten seconds, to insure an excellent copy, as
good as can be obtained in a press. This book is man-
ufactured by Alvah Bushnell, of No. 403 Chestnut
Street, Philadelphia, in two sizes, letter size and note
size. It affords a cheap, quick and always satisfac-

tory way of making copies, and being so light and
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Electric Light Mains and Their Dangers.

An accident occurred at Bristol, England, on Febru-
ary 256 which resulted in the death of a workman and
was probably due to a momentary inadvertence on his
part. 1t appears that it was the duty of the man in
question to remove the dust from a high tension fuse
board, and while doing this with the right hand
covered by an India rubber glove, the left hand (bare)
seems to have touched a fuse terminal, and thus
his body made contact to earth with the 2,000 volt
main. It appears from the evidence of the corpor-
ation engineer that there were no printed regulations
for the guidance of workmen employed on this
particular duty, but it was the rule that when engaged
on high tension work one hand only should be used,
and that hand covered by an India rubber glove. The
story of this accident, says the Lancet, is no doubt
the old story of carelessness ; but there may be room
for doubt as to whether this carelessness was entirely
on the part of the workman who suffered. Assuming
that it was necessary to clean this apparatus while the
electric current was passing over it, were the insula-
tion precautions adequate? As a matter of fact,
ought this man to have been at work on this ‘live?®
high tension apparatus without being duly insulated
from the earth? Might he not have been provided
with an India rubber mat and boots as well as with
gloves for both hands, with at the same time an im-
perative caution staring him in the face never to relax
the paramount rule of working only with one hand ?

_— .t r—————— —
The Clearing Out of Imnsects in Florida,

Mr. H. G. Hubbard, the entomologist of the Depart-
ment of Agriculture, writes that the cold weather
which desolated the gardens and orange groves of
Florida killed unnumbered millions of injurious in-
sects. All cockroaches in sight, and even those in
houses, unless they were exceptionally well protect-
ed, were killed. The young scale insects which had
not passed their second moult were killed, although
many eggs survive, and some adults of both sexes.
The nitidulid beetles in decaying fruit were also killed,
small gnats in flowers were frozen, and not a living
colony of plant lice is to be seen on any orangeor other
tree.

No living specimen of the destructive white fly,
Aleyrodes citri, was found, and as the eggs are laid on
the leaves, every one of which will drop before the new
growth appears, the cold wave would have almost ex-
terminated this pest but for the fact that, besides the

necting link between the former and the African rhi-
noceros. It differs from both of these species also in
regard to the number and development of its horns,
for although it has two horns they are not nearly as
much developed as those of the two-horned African
rhinoceros. The second horn between the eyes is
scarcely perceptible in the creature in the Leipzig zoo-
logical garden, while the other is only about half as
large as it is represented in the cut, the artist, who had
formerly painted an older animal of this kind, having

THE SUMATRA RHINOCEROS.

readily portable, may be conveniently carried in any
traveling bag. When thus taken on a journey it is
better folded as shown in the bottom view, than rolled,
thus preventing the curling of the leaves.

——+0 0

It is stated that the Canadian Custoins Department
has decided that electricity generated on the Ameri-
can side of the Niagara Falls and conducted by wires
to the Canadian side mnst pay a duty of 20 per cent as
“ an unenumerated article.”
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orange tree, it also infests the cape jessamine, and as
the leaves of these plants have not all fallen, Mr. Hub-
bard is advising the orange growers to cut down their
jessamines and burn them. Since the breeding of in-
jurious insects has been suspended now forsome weeks
an excellent opportunity has beeu offered to clear the
trees of scale with comparatively mild insecticides. On
the other hand, the trees have been so enfeebled by
the cold that they will be an easier prey to injurious

insects than they were before.
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Sorrespondence.

Growth of the Eucalyptus.

To the Editor of the SCIENTIFIC AMERICAN :

In connection with that portion of the article pub-
lished in the SCIENTIFIC AMERICAN of March 2 relat-
ing to the growth of eucalyptus trees in California,
I will add for the benefit of your readers that one of
my neighbors recently chopped down a eucalyptus
tree which he had planted nineteen yearsago.

The tree yielded four cords of stove wood and the
measurements were as follows :

Height, 68 feet ; circumference at base, 124 feet ; cir-
cumference just below the first limb, eight feet from
the ground, 8% feet. ERNEST ROBERTSON.

New Jerusalem, Cal., April 8, 1895.

<@
>

A Curiosity in Violin Playing.
To the Editor of the SCIENTIFIC AMERICAN :

I have a violin which has very loose strings when
tuned to concert pitch. By a peculiar manipulation
of the bow I am able to produce in a clear tone the
second D below the treble staff, which is a full
fifth lower than the natural open tone of the string,
and by fingering play the scale from that point up. It
is done by a heavy slow bow about three-fourths inch
from the bridge, and can be done on any good slack-
stringed instrument, but not on one on which the
strings are very tight to procure the pitch. Can you
give e an explanation of the character of vibrations
brought into play in this case? I understand the
philosophy of what is termed harmonics, but they are
always of a higher pitch than the natural tones. The
tone is not a squeak nor a grating noise, but a good
tone nearly as pure as can be made on any other part
of the instrument, and the instrument is a good one.

Buchanan, Mich. J. G. HoLMES.

— - —
Sun Spots and Aurora,
To the Editor of the SCIENTIFIC AMERICAN :

The reports of observations of the aurora that have
been secured the past winter for the purpose of com-
parison with those of Lieut. Peary in North Green-
land have shown a decrease in the number and
brightness of displays, as compared with previous
years since 1892, when there was a large increase fol-
lowing the years of minimum, which reached its height
in 1889 and 1890. As is the rule, the present decrease is
simultaneous with a diminution of the activities which
produce spots on the sun. In some respects, a period
of such declining activity is favorable for gaining an
insight into the behavior of the phenomena in ques.
tion, such outbreaks as occur, both of sun spots and
auroras, being more isolated, so that any relations ex-
isting between them may be morereadily distinguished.
Thus, during the past winter, there have been but few
auroras that have been widely seen, and the most
prominent among these plainly conform to the periodi-
city at intervals closely approximating twenty-seven
and one-quarter days, dates as follows: October 27,
November 23, December 20, January 17, February 14,
and March 14. All these displays were seen more or
less widely, both in America and Europe; those in
November, February and March being strongest, and
the one in December being the weakest, thus conform-
ing to what has been found to be a general rule in re-
gard to relative brightness in the different months
named. At each of the dates named traces of auroral
action were noted, wore or less, for two or three days,
but the strongest manifestations were, as a rule, con-
fined to a single day at the beginning of the outbreak.
Preceding the return in March, notices were sent by
the writer to a large number of observers suggesting
the desirability of special observations from the 14th
to the 16th of that month. The result was to secure
much information that might otherwise have been
lost. The aurora in this case had the peculiarity, as
seen in many localities, of consisting of isolated
streamers without an arch or diffuse luminosity of any
sort, It was widely seen in Europe as well as this
country, but in the reports thus far at hand is not de-
seribed as specially brilliant, except in those from
northern Canada. As is the rule, it was accompanied
by disturbances of terrestrial magnetism, which were
quite strong as compared with the conditions existing
generally in the present year of declining activity. At
the Toronto Magnetic Observatory much disturbance
of the declination magnets was registered, the others
remaining comparatively quiet. There was some dis-
turbance of the longer circuits of the telegraph lines
by earth currents in isolated localities on the North
American continent. The chief disturbance from
earth currents, however, seemis to have been on the
Atlantic cables on March 14 and on the evening of
March 15.

As regards the solar conditions attendant upon this
aurora and its predecessors at the regular interval
named, it will be noted that the period of recurrence
corresponds closely to the time of a synodic rotation
of the sun, as determined from the average rate of
motion of the spots, which do not remain fixed upon
the sun’s surface, but have motions of their own.

This correspondence of the times of recurrence of
the aurora to the rotation period of the sun as viewed
from the earth, which is advancing in its orbit in the
same direction in which the sun is turning on its axis,
shows that the solar impulse which originates the
aurora must proceed from some particular meridian
relative to the position of the earth ; otherwise,there
could be no periodicity at the twenty-seven and one-
quarter day or any other uniform interval. It will be
observed that we are able to affirm positively that
the effect proceeds from some particular solar meri-
dian, whether we are able to identify that meridian
or not. As a matter of fact, at each return of the
aurora which has been mentioned, the portion of the
sun exactly at the eastern limit appearing by rotation
was the seat of very persistent spot groups. Observa-
tion in numerous other cases, as well as that under
consideration, has shown that. no matter what there
may be or may not be elsewhere upon the sun, there
is always a portion specially frequented by spots and
facul® at the eastern linb appearing by rotation
whenever there is an aurora and magnetic storm.
This is the one thing that stands out prominently
in the arrangement of these two sets of phenoinena
in their natural order, based upon the twenty-seven
and one-quarter day period. If there is any errorin
the length of this period, it must be so small as not
to obscure, within several years, the relation which
has been described by producing discrepancy be-
tween tables of auroras showing their recurrence at
the twenty-seven and one-quarter day interval, and
the similar table of sun spots, showing their returns
to the meridian at the eastern limb at the same in-
terval. :

'The identification of the particular part of the
sun concerned in any individual outbreak, or series
of outbreaks, of the aurora is the proper starting
point for the study of the mode of operation of the
forces concerned. Indeed, there can be no assured
progress whatever without such identification. It is
the one clew that is required for the elucidation of
details that could not otherwise be understood at all.

It is not proposed at the present writing to enter
into these details, although some of them are begin-
ning to be understood.

Lyons, N. Y. M. A. VEEDER.

Wood World Waiflets,

Native woods used in building in Sierra Leone,
Africa, are oak, whismore, brimstone, teak, mahogany
(two varieties), rosewood (fine quality) and black wal-
nut. These are durable woods that will withstand
insects and weather.

“ Knock-me-back " is a Honduras tree 25 feet high.
Each leaf ends in a sharp thorn, which suggests the
name to the natives who brush against them.

Among Honduras trees is the ‘‘Santa Maria,” or
Calophyllum calaba, suitable for shingles and build-
ings. It grows 80 feet high and 24 inches through. It
is hard. The seeds yield oil for lamps.

The principal native woods of South Africa are:
Yellow-wood (two kinds), black and white ironwood,
stinkwood, olyreuhout (olive), assagai, white pear,
kerschout (candlewood), white alder and others. None
of these woods grow in sufficient quantities to cut any
figure in lumber problems, except the following: Yel-
low-wood, which somewhat resembles poplar, though
it is harder and has a cross grain, and stinkwood,
which is more like American walnut and has many
colors and shades when polished.

Wild cinnamon grows 30 feet high and 16 to 18 inches
in diameter.

Argentine Republic woods are distinguished for their
pronounced colors. The algarrobo is white, red, gray,
black and violet. The quebracho is deep red and pure
white. The cedar is bright red. The cibil is white,
red and black. The gayaibi is white, gray and black.
The laurel is white, black and yellow. The tipa is
white, red and yellow. The palo amarilla is bright
yellow, and- so is the palo moro. The viraro is dark
brown. The calden is bright red. The tatane is gol-
den yellow. The pacara is dark red. The molle is
black brown. The lapacho is green, gray and black.
The guayabo is deep red, veined with black and yel-
low. The paloriberais dark cinnamon, with red veins.
The guayacan is jet black and almost indestructible.
Some of these woods are hard enough to resist the
keenest tools and to withstand fire in a remarkable
degree.

European nations recognize the value of forests.
The Austro-Hungarian government does not sell any
part of its forests, but buys more each year. Insome
parts of the country, as in the eastern region of the
Carpathians, woods are found of several thousand
acres in extent, consisting for the most part of red
beech. This is used for firewood, carriages, staves,
agricultural implements and in the manufacture of
bent wood. There are few fires, and they seldom per-
manently damage the woods. There are large, resin-
ous forests in Transylvania, but they are not very
accessible ; and there are some in the district of Mar-
maros, in the northeast part of the country. In France
there is little primeval forest. Woodlands of heavy
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growth sell at $60 to $100 per acre. Labor is very
cheap. The percentage of forest land to the whole
area is very small. The demand for wood products is
very large and such as to secure a heavy price for
forest products of any variety. Even faggots sell by
the bunch, kindling wood sells by the pound, and
lumber is scarce and high. In Germany, Austria-Hun-
gary and England similar conditions prevail, to a
greater or less degree of intensity. Government regu-
lations for forestry management have been adopted in
wost of these countries. They have but small areas of
primeval forests. The forests of central Europe look
like the public parks of America, with very few trees
to the acre, mostly full-grown specimens, with very
little underbrush, and with a degree of uniformity
which bespeaks careful artificial management.—Ame-
rican Wood Worker.
-— et ————
Quince Culture.

Prof. L. H. Bailey, of the Cornell University, has re-
cently issued, in Bulletin 80, one of the most complete
accoants of quince culture that we have met with for
some time. T. C. Maxwell & Brother, of Geneva, N.
Y., have a tract of about thirty acres, which isused ex-
pressly for growing this fruit for commercial purposes.
Professor Bailey states that though the quince will
grow on light soil, it will do best on heavy land, pro-
vided it be well drained. On account of the shallow
roots, which are always near the surface, it is found
best to keep the soil continually stirred about the trees.
A heavy manuring is judicious. :

The Maxwell orchard is fertilized chiefly with stable
manure. Two-thirds of the annual growth of the trees
are cut away each winter; the branches left for fruit
bearing are shortened in. About three hundred trees
occupy an acre, which gives them an area of 10 by 15
feet each. A bushel of fruit to a tree is considered a
fair crop. The Maxwells sort their quinces, before
marketing, into three grades—the best grades are
shipped in grape baskets of about a peck each, or in
kegs holding a bushel, while the second grade is ship-
ped in barrels or half barrels. They bring about two
to two and a half dollars a barrel. The third  grade,
or “culls,” are not very profitable. The Orange, the
Champion, the Meech, and the Rea are the principal
varieties cultivated in the State of New York.

The leaf blight and the fruit spot are the chief ene- .
mies of quince culture. The brown spot on the leaf is
caused by one of the species of microscopic fungus
named Entomosporium maculatum. When attacked
by this fungus, the leaves fall early, in which case, as
with the pear and other fruits, the product is inferior
in size and quality. In a perfectly healthy tree of any
variety of fruit the leaves should remain on until their
natural period of falling, in the autumn.

Spraying with the various copper solutions recom-
mended is found to be a complete remedy against the
attack of this or any other fungus. The quince borer
would be very troublesome if not kept away from the
plant; but no good cultivator now is annoyed by this
insect, as care and watchfulness prevent them from
operating.

. -
—l—t

Formaldehyde in Photo Gelatine.

The discovery that formaldehyde (H.COH) renders
gelatine insoluble in water is likely to be of much value
in photography. Gelatine, both insolution and in the
dry condition, isrendered insoluble by formic aldehyde,
and the jelly after treatment becomes non-fusible.
When a very small proportion of formaldehyde is
mixed with a warm solution of gelatine the whole sets
on cooling, but can be remelted. If, however, the jelly
is spread out and allowed to dry, the gelatine becomes
perfectly insoluble in water, forming a flexible film,
which can be used for photographic negative purposes.
In both the wet and dry collodion processes, chrome
gelatine is used to insure the adhesion of the collodion
to the glass plate, the sensitized collodion emulsion be-
ing poured on to the thin layer of chrome gelatine pre-
viously applied. Instead of chrome gelatine, formal-
dehyde gelatine can be used, although whether there
is any advantage in it remains to be seen. The appli-
cations of formaldehyde gelatine are patented (A. Zim-
merman, London. From the Chemische Fabrik auf
Actien, vorm. E. Schering, Berlin, Germany. Eng.
Pat. 2,036, January 30, 1894), and a process for making
sensitive films is described in the specification.

—_—_——tr—
A Noble Gift to Lick Observatory.

Edward Crossley, the Euglish philanthropist and
member of Parliament, has given his great three-foot
reflecting telescope to Lick Observatory, on condition
that it be named the Crossley reflector, and that the
cost of transporting it from Halifax, England, be borne
by Americans. As Mr. Crossley gives the dome and
all the apparatus, it will cost $5,000 to move it.

There is a place at Lick Observatory for the big
glass, as James Lick’s will provided for both arefractor
and a reflector, but the money provided could buy
only one. With the Crossley reflector superb photo-
graphs have been taken even in the humid English
atmosphere, so that much better work ought to be
done in the dry air of Mount Hamilton.
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THE DESERET MUSEUM,
(Continued from first page.)

and ventilating plant, toilet rooms, storage rooms for
chemicals, chemical apparatus, and mineralogical ma-
terial, and a commodious assay room. The main lec-
ture hall, 16 by 32 feet, has its principal entrance on
the first floor, the seats being terraced, to give fromall
parts a view of the demonstration table. This table is
provided with commodious pneumatic trough, gas,
electric wires from primary and storage battery, and
numerous other facilities, and for lectures without
demonstrations a movable platform is placed behind
and on a level with the table. The wall in front of the
audience is used in place of a screen for stereopticon
projections. On the first floor are also three smaller
lecture roows and an office.

The second floor is entirely devoted to physical sci-
ence. A small lecture room is provided with a demon-
stration table, similar to that in the main room, and
an extensive series of charts occupies a frame behind
the table. A laboratory for general chemistry, 33 by
32 feet, and another for analytical work, 32 by 25 feet,
are on this floor.

The laboratory rooms are excellently lighted, and
the tables are set diagonally, so that no worker inter-
cepts his neighbor’s light. A combustion table covered
with asbestos mill board and provided with blowpipe
and blast, an anvil, and other appliances, are conve-
niently located in each room.

The apparatus room (Fig. 2) contains a main case, 25
feet by 9 feet high by 5 feet deep; two corner cases,
each 9 feet long and of height and depth corresponding
to the other. The apparatusconstitutes a particularly
full equipment for demonstrations in natural philoso-
phy and in general and analytical chemistry. The
physical lecture and chemical apparatus for dewmon-
stration alone has cost about $15,000. The curator’s
private laboratory (Fig. 8) is very completely fitted up
for analytical and general work. It contains a well
equipped working table, a table for blowpipe analysis,
and a corner table for occasional work with the micro-
scope, hoods with automatic burners, cupboards, ete.
A balance room adjoining the private laboratory gives
protection to two pulp and pharmaceutical balances,
a Becker long arm analytical, a Sartorius short arm
analytical, a Troemner assay balance, and a Mohr
specific gravity balance. These'are mounted on marble
slabs, carried by iron supports independent of the
floor. The curator’s private office, an assistant’s labo-
ratory, and a dark room complete the apartments of
this floor.

The third floor is occupied wholly by the museum.
The stair landing carries two upright cases, in which
is an excellent display of the finest of the selenite crys-
tals taken from the Wayne County geode. The main
room extends the entire length of the building and is
82 feet wide. It holds thirteen upright floor cases, and
wall cases along one entire side. This room is devoted
mainly to mineralogy and geology, though some cases
are occupied by shells and corals. Two other rooms
are given up to zoology and ethnology respectively.
At the time Figs. 4 and 5 were taken some of the
prominent zoological specimens were still in the main
room. At present the catalogue showsupward of 3,000
mineralogical and lithological specimens; a thousand
paleontological specimens; 500 vertebrate preparations,
whole or parts; 2,000 invertebrate preparations; and
nearly 1,000 ethnological specimens. The Deseret
Museum enjoys the distinction of having been admitted
to membership in the Maseums Association. It sent
an officer to the London meeting of this association in
1893 and expects to be similarly represented at the ap-
proaching Dublin meeting set for June, 1895.

For the interesting particulars here presented we are
indebted to Dr. James E. Talmage, who has been
called to the newly endowed chair of ‘ Deseret Profes-
sorship of Geology” in the University of Utah, of
which the Museum now forms a part.

-

-

‘The Early History of Telephony.

We reproduce below the text of the reply of Pro-
fessor D. E. Hughes, F.R.S., to the toast of ‘ Our
Guests,” at the banquet given by the staff of the Na-
tional Telephone Company, Londcon, March 15th last.

I am exceedingly grateful to you for having so
kindly mentioned my name in connection with the
toast of your guests, and I am sure that I am only ex-
pressing the sentiments of all your guests in thank-
ing you for having so kindly invited us to participate
in this magnificent banquet on such an important
occasion.

To we this is indeed an important event in the his-
tory of telephony, for Isee around me some 200 mem-
bers of the staff of the National Telephone Company,
which now represents one of the most useful and
powerful commercial organizations of the present age.
When I look back only some 40 years to the first
printed idea in France, and some 30 years to the birth
in Germany of its first telephone, and that it is only 18
years since the idea became really practicable, I am
indeed astonished at its widespread success, so that
what was a few years since a scientific toy now has
become anecessity of our present age.

The earliest record of a perfect theoretical electric
telephone was contained in Du Moncel’s ** Exposée
des Applications,” Paris, 1854 ; when M. Charles Bour-
seul, a French telegraphist, conceived a plan of con-
veying sounds and speech by electricity. Suppose, he
explained, “that a man speaks near a movable disk
sufficiently flexible to lose none of the vibrations of
the voice, that this disk alternately makes and breaks
the current from a battery; you may have at a dis-
tance another disk which will simultancously execute
the same vibrations.”. Unfortunately M. Bourseul did
not work out his idea to a practical end, but in these
few words we have the shortest possible explanation
of the theory of our present telephones.

It is now exactly 30 years since my first experiments
with a working telephone, for in 1865, being at St.
Petersburg in order to fulfill my contract with the Rus-
sian government for the establishment of my printing
telegraph instrument upon all their important lines,
I was invited by his Majesty the Emperor Alexander
II to give a lecture before his Majesty, the Empress,
and Court at Czarskoi Zelo, which I did, but asI
wished to present to his Majesty not only my own tele-
graph instrument, but all the latest novelties, Professor
Philip Reis, of Friedericksdorf, Frarkfort-on-Main, sent
to Russia his new telephone, with which I was enabled
to transmit and receive perfectly all musical sounds,
and also a few spoken words, though these were
rather uncertain, for at moments a word could be
clearly heard, and then from some unexplained cause
no words were possible. This wonderful instrument
was based upon the true theory of telephony, and it
contained all the necessary organs to make it a practi-
cable success. Its unfortunate inventor died in 1874,
almost unknown, poor, and neglected, but the German
government have since tried to make reparation by
acknowledging his claims as the first inventor and
erecting a monument to his memory in the cemetery
at Friedericksdorf.*

The duties connected with my printing telegraph
instrument prevented e from continuing my experi-
ments with the telephone of Professor Reis; but in
1876 we heard in Europe of the invention by Professor
Alexander Graham Bell of his wonderful telephone, by
means of which the practical transmission and recep-
tion of human speech had becomwe an accomplished
fact, and early in 1877 the instrument was brought to
England. Iat once resumed my experiments of 1865
with it, and found that Professor Bell’s telephone, con-
sidered as a receiver, was absolute perfection, but that
his mode of transmission of magneto-electric currents
generated solely by the movement of an iron dia-
phragm near its electro-magnet was defective, as the
currents produced were too feeble for any practical
use. I then tried to adopt Professor Reis’ system of
using a separate battery, brought into play by the
movement of a diaphragm.

I will not cite the numerous experiments and diffi-
culties that I met with in this research ; but at last1
succeeded in finding the effect I wished, by the use of
a very slight electric contact of the surface of solid
carbon, or any other metals, such as ordinary iron
nails. This slight or microphonic contact has the re-
markable power of varying the resistance and conse-
quently the force of an electric current, exactly in ac-
cordance with the sonorous vibrations of the human
voice ; and, in fact, the contacts could easily be ren-
dered so sensitive that the instrument became a true
microphone, rendering audible sounds far too feeble
for the human ear. All of these results I gave freely
to the public, and brought before the notice of the
scientific world in a paper I read to the Royal Society
in May, 1878.

Another discovery which I made in the continuance
of my researches, which is now of the highest utility
to far distant telephony, was the use of twisted wires,
or wires so arranged upon their insulators that the
whole line should gradually revolve on its axis, so
as to prevent induction from other independent wires.
This was given freely to the world in my paper read
before the Society of Telegraph Engineers, March 12,
1879, and fully illustrated by engravings in Engineer-
ing of the same week. In order to understand this,
I will quote a single paragraph from this paper.

‘“If two ordinary aerial lines are thus used, they
should have the twist given to these wires by chang-
ing their position relatively to other wires from verti-
cal to horizontal at each pole or mile. Thus, if we
had two lines, A and B, they should have their four
relative positions repeated as often as possible, viz.,

B A
A B, then Al then B A and B »

This is the system employed Ly the telephone line
between London and Paris, and, in fact, upon all suec-
cessful long distance telephone lines throughout the
world, so I think it is only fair that it should be
known that I discovered and published this long be-
fore long distance telephony was ever broughtintouse.

During the same months of 1877 that I was experi-

* “Philip Reis, Inventor of the Telephone.” A biographical sketch
‘by Professor Silvanus P. Thompson, F.R.8., etc. London: E. & F.
Spon, 1883.
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menting with Professor Bell’s telephone, Mr. Edison in
the United States was also engaged upon a similar
research, viz., endeavoring to adopt Professor Reis’
method of transmission by a diaphragm and separate
battery, and he succeeded in inventing and patenting
his form of transmitter, which he called the carbon
telephone. This transmitter was brought to England
in 1878, and it worked remarkably well, although I
felt convinced then, as I am still, that the theory
upon which it was supposed to work was wrong. Mr.
Edison’s views were that its mode of action was based
upon the varying resistance obtained through a va-
rying pressure of the diaphragm upon an elastic but-
ton of carbon. (He believed that the varying resist-
ance of carbon by pressure was an original discovery,
but it was well known for many years previous in
Europe through its publication by Du Moncel and its
application by Clerac in his carbon resistance tube,
whose resistance was varied according to the pressure
given to its adjusting screw.) The error of this
theory is shown by the fact that we cannot obtain
more than a difference of resistance through pressure
upon any conducting substance but of a few ohms, say
one to ten, but with a microphonic joint we can easily
obtain the widest possible range, from almost zero to
an infinity of resistance, and this with the smallest
possible expenditure of mechanical energy from the
diaphragm, oreven without a diaphragm. I believed
then, as I do still, that its excellent functions were due
to a microphonic joint, of which, and of the value of
which, he was unaware, and I also believe that the
often successful transmission of words by Professor
Reis’ transmitter was due to an accidental adjust-
ment of his contacts to a true microphonic condition.
He was, of course, unaware of the power and impor-
tance of microphonic joints, else his telephone would
have been a practical success at once.

Unfortunately, Mr. Edison and myself had a painful
discussion as to priority of invention, in which we
have both sustained our individual views up to the
present time. Mr. Edison’s views have been sustained
by all the companies owning his patent; mine have
been sustained by nearly the whole scientific world.
The companies, however, whose interest it was to sus-
tain and possess for themselves an entire monopoly,
have spared neither wealth nor power to obtain this
coveted monopoly, and by the meauns of the ablest
legal counsel and expert witnesses they obtained a
legal decision giving them the sole right to the use of
a diaphragm pressing upon a variable resistance, not-
withstanding that the diaphragm was the discovery
of Professor Reis and microphonic contact by myself.

Thisis all now past history, but I am now more than
consoled by the fact that at the present time there is
not a single transmitter in practical use throughout
the world whose function is not based entirely upon
its microphonic joints, whether in the form of solid
conductors pressing upon each other or when these
contacts are multiplied, as in the form of granules or
powder.

In conclusion, it gives me great pleasure to call at-
tention to the vast progress and improvement in the
telephonic system, due to the energy and enterprise
of the different telephone companies. The telephone
and microphone would have never reached their pres-
ent vast stage of usefulness if it had not been for the
establishment of the exchange system, with its com-
plex and costly system of switchboards. This has en-
abled a single subscriber upon any separate line to
be brought into almost instantaneous connection
with any chosen subscriber out of thousandson the
list. They have built the best possible of lines, and
whenever possible have given a complete metallic cir-
cuit in order to avoid induction from other lines.

I beg to thank you for having so kindly listened to
my few remarks, and to thank you most sincerely, in
the name of your guests and myself, for the warm
hospitality with which you have welcomed us here
this cvening.

.

©
@

-

Aztec Ruins in Arizona,
The Journal, of Los Angeles, Cal., reports that D. J.
Court, a mining prospector, has returned to Prescott,

‘| Ariz., from a three months’ sojourn in ‘ one of the

most remote and little known parts of the Territory,
and says that that section contains more Aztec ruins
than anyother portion of America, evidences of human
habitation being found from the highest peaks to the
lowest valleys. In one place he found aroad or street
three miles in length, perfectly smooth and straight,
and sixty feet in width. On either side of the street,
the entire distance, are ruins. The road wasevidently
built prior to some mighty earthquake, as it ends
abruptly at the brink of a mighty chasin. He dug up
and found lying about a great number of skeletons,
which were in a fair state of preservation, the heads of
all being alike—very large over the eyes and receding.
and almost flat toward the back of the head; jaws well
developed, but front upper and lower teeth small and
sharp. The ruins show the people to have been work-
ers in stone, sowme fragments of work in turquoise being
found. Every available foot of land had once been
cultivated.”
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A REMARKABLE EXPLOSION.

The accompanying views are from photographssent
us by Mr. L. G. Harpzl, pharmacist, of Lebanon, Pa.,
together with the explanatory details of a fire and
explosicn which recently occurred at Haine’s bottling
works, in that city. A fire from some cause occurred
in the little annex of the larger building seen in Fig. 1,
separated by a board partition from which were three
carbonating cylinders which had been received from
Philadelphia that morning. The heat of the fire
caused the explosion of two of these cylinders, and the
third was found with its valve broken or blown off
after the fire. The first cylinder to explode blew out
its bottom, passed through the side of the building
and diagonally across the street, through the second
story window of a double frame dwelling, through a
partition separating the dwellings, through the top of
a bedstead (as shown in Fig. 4), through other parti-
tions, and then out through the corner of the building
(asshown in Fig. 3), breaking a corner post 4 X 4in.,

from 2 s. 834 d. in the metropolis to 1s. 04 d. in the
northwestern division. The cost of maintenance of
lunatic paupers in county and borough asylums, reg-
istered hospitals, and licensed houses is not included.

The number of paupers relieved in the metropolis on
the last day of the fourth week of Fektruary was 140,088,
or 36,355 more than were relieved on the corresponding
day last year.

- —ettr—
‘The Sandy Hook DMortar Battery.

For some time past the arpy engineers have been
engaged in the construction of a very important de-
fense for the harbor of New York, a great mortar bat-
tery containing sixteen 12 inch breech-loading rifled
mortars. Considerable secresy has been maintained

regarding this battery which is situated at the extreme
end ot the Sandy Hook spit and is known as No. 1 A.
It is now completed and the fortification is ready for
any emergency. The battery controlsthe entire ranges

of the channels leading into the lower bay, and the

THE CYLINDER WENT THROUGH ANOTHER BUILDING.

AN EXPLOSION

knocking out the weather boarding, and depositing
itself in the yard. The other cylinder exploded imme-
diately after, and was turned completely inside out,
blowing out its bottom and top and tearing open a
space on its side. It dropped a short distance out-
side of the building, as shown at a, Fig. 2. In the

same view, B shows the cylinder which had passed"
through the building across the street, and C the board. The battery is surrounded by a counterscarp

cylinder which was recovered uninjured. The shells '

of these cylinders are of scant }{ in. material, and one

of them blew out its bottom clean, while in the other casemates are rapid fire guns which sweep a deep
a small piece, about an inch long, of the side, still ad- | ditch which separates the wall from the earthwork.

heres to it. One of the eylinders is said to have been
marked on the top, *‘ Tested, 3, 700 1b.”

-

ACCORDING to the London Times, the amount spent
for in-maintenance of paupers in England and Wales
during the half year ended Michaelmas, 1894, was
$5,338,405, and on outdoor relief $6,167.835, making a
total of $11,506,240. This is equivalent to a cost per

head of the population of 1s. 6% d. The cost varies

case the fire can be concentrated so that the projectiles
will all strike within a space equivalent to the area of
a ship. As the shells weigh 600 pounds and are loaded
with high explosive, it will be readily seen that no
vessel could stand this fire. The men at the mortars,
of course, see nothing of the fight and have only to
obey the signals which they receive. The officers who
direct the fire inay be a mile away. With their range
finders they plot the course of a hostile vessel, the
harbor being divided off into squares on a chart.
When the time has arrived to fire they telegraph the
position of the vessel on their chart to other officers,
who have duplicate charts, at the end of the bomb-
proof gallery. The rangeand elevation of the mortars
israpidly determined by means of tables. The extreme
range is about five miles. Orders are given to the
men inthe pits, the mortars are trained according to
the instructions given them and they are theu fired by
the officers. The projectiles descend in a graceful curve

and strike with great accuracy.

WRECKAGE IN FLIGHT OF CYLINDER.

Lo

OF LIQUEFIED CARBONIC ACID CYLINDERS, LEBANON, PA.

lower bay as well, so that a landing could only be
made, if the vessels succeeded in passing inside the
hook, under a terrible fire from the mortars. The
chances of the mortars being injured by a hostile fleet
are very remote, as they are hidden away behind and
below great earthworks, so that a vertical fire only
could injure them, and this is difficult to get on ship-

wall twenty feet high, which is intended only as a
shield against the storming party. On this wall in

The mortar pits are four in number and aresquare like
the earthwork. In each pit are four mortars. The
mortar pits are connected with passages which are in
turn connected with a bomb-proof gallery which is in-
tersected by the magazine. The ammunition is trans-
ported from the magazine to the mortarson cars which
travel on steel tracks.

Each of -the mortars may be fired independently or

In addition to the mortar battery, the harbor is now
protected with a gun lift battery provided with two all-
steel breech-loading 12 inch rifles, which have a maxi-
mum range of ten miles. The battery is placed in a
great earthwork. The harbor is to be protected on
the southern and eastern extrances by a series of works
similar to those already constructed. The projects for
defense as contemplated by the Engineer Corps is,
according to the report of the Chief of Engineers for
1893, as follows: Twenty-one 12 inch guns on lifts,
fifteen 10 inch, nine 8 inch guns on disappearing
carriages, one hundred and seventy-six 12 inch mor-
tars and various submarine mines operated from five
mining casements. The mining casementsare already
finished. When all these defenses shall have been
completed the metropolis will be amply protected from
the attack of any fleet now afloat.

SO

THE scales used in weighing diamonds are so deli-
cately poised that the weight of a single eyelash will

&

the whole sixteen may be discharged at once, in which
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turn the balance.
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THE NEW AMERICAN STEAMER ST, PAUL.

No more successful launching of a large vessel was
ever effected than was that of the new American
liner St. Paul, from the Cramps’ shipyard, at Phila-
delphia, April 10. This was especially gratifying be-
cause of the failure to effect the launch some two
weeks ago, as was first intended, causing great dis-
appointment to a great

The St. Paul is a sister ship of the 8t. Louis,
launched in November last, and both are, in the
words of Mr. Charles H. Cramp, ‘American from
truck to keelson. No foreign materials enter into
their construction. They are of American model
and design, American material, and built by American
skill and muscle.”

verse bulkheads that even in the event of a collision

and injury to a bulkhead, whereby two compartments

might fil with water, the ship would still float in
perfect safety. It has a straight stemm and elliptical
stern, topgallant forecastle and poop, with close bul-
warks fore and aft, and promenade, saloon, upper,
main and orlop decks, the three first named to be plated
from end to end. The

crowd which had then as-
sembled to do honor to
the occasion. The first
failure was attributed to
the poor tallow, but there
was no fault of this kind
the second time, and the
tallow was mixed with
lard oil and steamed just
before the launch. It has
been asserted that the ves-
sel was heavier the first
time than she should have
been, but this was effectu-
ally answered by the fact
that the builders con-
tinued to put in weight
instead of taking it out.
Up near the bow one
side of the cradle had sunk
two inches, two weeks
ago, under the pressure
of the jack screws, and
the ways were shaped to
allow for this settling. It
was intended the launch
_ should take place at 2:30
p. m., but a freshet in the
Delaware brought high
water earlier, and at 12:15
p- m. was heard the
“rally” of the four hun-
dred men who had been
told off as wedgers, as
they lifted the vessel from
the keel blocks by push-
ing up the launching ways
against her. In five minutes more the men were
heard cutting away the keel blocks, and soon the ves-
sel commenced to glide down the ways, keeping the
same pace nearly all the way. As she started the
usual christening bottle was broken on her bow by
Miss Frances C. Griscom, a sixteen year old daughter
of President Griscom, of the International Navigation
Company. The vessel was towed back tc the yard
within twenty minutes.

THE ST. PAUL READY FOR LAUNCHING.

They are the largest vessels ever constructed in
America, their principal dimensions being: Length
over all, 554 feet ; length on load water line, 536 feet;
extremne breadth, 63 feet ; moulded depth, 42 feet ; ton-
nage, gross register, 11,000 tons. The hull has a double
bottom constructed on the cellular principle, subdi-
vided by athwarthship bulkheads and a longitudinal
division arranged for heeling purposes, the whole avail-
able for waterballast. It is so subdivided by trans-

main deck will be plated
for the length of the ma-
chinery spaces, and will
have stringers and tie
plates beyond. Wood
planking will be laid on
all decks. T he prome-
nade deck will remain un-
broken the whole length
of the vessel. The vessel
will carry about 320 first-
class and 200 second-class
passengers and 900 emi-
grants.

The engines are quad-
ruple expansion, designed
to develop 10,000 I.H.P.
each. The cylinders are
36, 50, 71, and 100 inches
respectively in diameter,
with a piston stroke of 60
inches, two sets of engines
turning twin screws, which
will be sectional, with three
blades. Steam for the
working of the main en-
gines will be furnished at
about 200 pounds pressure
by six steel double-ended
boilers, each 20 feet long
and 15 feet 7% inches dia-
meter. To comply with the
terms of the contract, the
builders will have toshow,
by an extended sea trial,
that when working under
ordinary sea-going con-
ditions the vessel is easily capable of maintaining a
speed of 20 knots per hour at sea.

The St. Paul, as well as the St. Louis (described
in the SCIENTIFIC AMERICAN, August 11 and Novem-
ber 24, 1894), has been especially arranged to be
readily and quickly convertible into an armed
cruiser of the United States government, in which
capacity she will carry a number of six-inch rapid fire
guns.
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LAUNCH OF THE NEW AMERICAN LINER ST. PAUL, AT PHILADELPHIA, APRIL 10.
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The Wisconsin Dairy School.

The Wisconsin Dairy School is one of the most suc-
cessful institutions of its kind in America. The novelty
of its purpose and its unusual methods and equipment
make it very curious and interesting. The institution
offers courses of study in the theory of dairying, be-
sides being equipped to give practical instruction in
all kinds of dairy work. The school is sustained at
great expense, but it is believed that the outlay is jus-
tified by the advantages resulting to the dairy in-
terests of the State.

The school is planned to accommodate one . hundred
students, besides those taking courses in farm dairy-
ing. The course of study covers a term of twelve
weeks, and during this time the student is required to
pass some ten written examinations and several oral
ones. The main school building is a structure three
stories in height, with a frontage of ninety-five feet and
a depth of fifty-four feet. It is provided with an office,
a room with lockers where each student’s work clothes
are kept, bath rooms, a large creamery room, a cheese-
making room and a large room for instruction in farm
dairying, a lecture room and a large laboratory. The
building cost with its equipments $40,000. The cream-
ery room will give a good example of the completeness
with which the various departments are fitted up. It
contains, for example, six large separators of the latest
pattern used for study and for practice. Besides these
are the churns, butter workers, cte. The cheese room
is provided with eight steam-heated cheese vats of
three hundred pounds capacity, each of which has its
own complete set of cheese-making apparatus.

The school day begins at eight o’clock. The stu-
dents first attend a lecture of fifty minutes in length,
and afterward report in snow white working suits and
white caps for practical work. One section is instructed
in milk testing in the laboratory and another in the
mysteries of the ecreamery. In all there are eight lec-
turers and nine teachers. Some idea of the work ac-
complished may be suggested by the fact that two
tons and a quarter of milk are required daily for the
use of the school.

The student who has passed all the examinations of
the dairy school can become a candidate fora dairy cer-
tificate. But to secure this he must work in a creamery
or cheese factory for not less than two full sessions of
seven months each, and during one of these he must
have entire charge ard be responsible for the cleanli-
ness and success of the factory. He must, besides, re-
port the operation of the factory monthly, and his
factory is regularly visited by an authorized inspector.
After all these requirements have been fulfilled the
certificate is granted. _

The school contains still another department which
is devoted to instruection in farm dairying. The object

of this department is to turn out practical dairymenas.

required for the farm. These students study the prob-
lems of the feeding and breeding of dairy stock, and
general farm management.

-®

Science Notes,

Temperature at High Altitudes.—Prof. Assmann
recently sent up from Charlottenburg, near Berlin, a
small balloon provided with improved automatic reg-
istering apparatus designed to reproduce automatiec-
ally the figures indicated by the barometer and ther-
mometer at various heights. The balloon first started
off in a northeast direction, veered suddenly toward
the southeast and finally landed in good order in the
district of Zvornik, on the Servo-Bosnian frontier,
after a voyage of eleven hours. Since the distance be-
tween the two points is about 600 miles, the velocity
of the balloon was, without counting curves, nearly
60 miles an hour. At the moment of starting, the
thermometer marked 17° and the barometer stood at
764 mm. The extreme figures noted by the apparatus
during the voyage were: For the temperature, —52°,
and for the barometric pressure, 85 mm. This latter
reading denotes an altitude of 16,325 meters (10 miles
and 546 feet) above the surface of the earth. Suchlow
pressures had not hitherto been suspected at the alti-
tude above stated.

Graphite from Iron.—Having studied the graphites
obtained in a variety of ways, and shown that a num-
ber of metals can displace carbon in this form from
iron, Mr. Moissan has compared the different varieties
of graphite liberated from the latter metal under dif-
ferent conditions of temperature and pressure. He
finds that, at the ordinary pressure, the graphite

formed is purer as the temperature becomes more !

elevated, besides being more stable in the presence of
nitric acid and potassium chlorate. The effect of the
pressure on the crystals and masses of graphite is to
give the latter the appearance of a fused mass. The
small quantity of hydrogen always present in graphite
diminishes in proportion as the purity of the graphite
increases.

Is Sulphur a Simple Substance? — Mr. Auguste
Strindberg, says the Annales Industrielles, asserts, as
the result of numerous experiments made by him, that
sulphur is a compound of carbon, oxygen and hydro-
gen, in proportions as yet undetermined. He goes

not a simple body, but not even an original one, being
merely a common fossil resin or bitumen. Between it
and these substances he finds certain resemblances,
such as crystalline or amorphous aspect, brittleness,
fusibility, combustibility, insolubility in water, solu-
bility in sulphide of carbon, electrification by fric-
tion, ete. Besides, sulphur in a native state is found
in the vicinity of bitumen, lignites, anthracite and
petroleum. Farther, says Mr. Strindberg, when sul-
phur is welted at about 120° it disengages an odor of
turpentine or camphor, and if a trace of iodine be
added, the odor becomes more marked. This, he
claims, is because the sulphur resin has lost a part of
its oxygen and become converted into camphor. If
it be heated anew to between 160° and 230, it loses
more oxygen and drops to the level of a caoutchoue,
of which it assumes the color and consistency. Then,
if the brown and viscous liquid thus obtained be
cooled, it preserves its nature for a certain length of
time, and then resumes its state of resin.’

Curious Echoes.—One of the most remarkable echoes
in the world, says a writer in La Nature, is that pro-
duced by the Menai Strait suspension bridge. If one
of the abutment piers be struck, say with a hammer,
not only will the sound be re-echoed by the pier at the
other extremity, which is over six hundred feet dis-
tant, but also by all the metallic cross pieces that sup-
port the flooring and by the water itself, which repeats
the succession of shocks under the bridge. Every blow
of the hammer is re-echoed at the rale of five perfectly
distinct echoes per second. The effect produced is that
of a sort of sonorous and strident metallic trill.

The castle of Simonetta, at about two miles from
Milan, produces a curious echo which repeats the de-
tonation of a firearm as many as sixty times, even
when the atmosphere is very foggy, and, consequently,
unfavorable for experiments.

Not far from the church of Shipley, Sussex, Eng-
land, an echo is produced of quite a peculiar kind, and
which distinctly repeats sentences of eighteen and
even twenty syllables.

Finally, we must not forget the echo of the Pan-
theon, at Paris, where the noise of a cane falling to the
floor produces the effect of the firing of a gun.

Preservation of Fruit.—At a recent meeting of the
Societe Nationale d’Agriculture, Mr. Tisserand, direc-
tor of agriculture at the ministry, read a note from Mr.
Petit upon the preservation of fruit. Mr. Petit has
found that upon keeping fruit, grapes, for example, in
a closed place permeated with the vapor of alcohol, it
may be preserved for some time. On the 31st of Octo-
ber, 1894, that is to say, very late in the season, some
grapes were collected and placed upon wood shavings
in a cellar closed as tightly as possible by a wooden
door. In the same cellar was placed a vessel contain-
ing four ounces of alcohol. Some grapes were also
placed in two similar cellars, one of them open and the
other closed, but neither containing any alcohol. The
temperature of these cellars ranged from 8° to 10° C.
On the 20th of November the grapes in the two cellars
in which there was no alcoholic vapor were found to be
rotten, while in the cellar whose atmosphere had been
aleoholized the fruit was perfect and free from mouldi-
ness. On the 7th of December these grapes still pre-
sented a very fine appearance, and when tasted by ex-
perts were pronounced to be of exquisite flavor. This
method of preservation is extremely simple, may be
easily applied and necessitates no special installation.
Mr. Tisserand thinks that it would suffice to treat with
alcohol the wood shavings upon which the fruit is ar-
ranged.

Chemical Fern Fronds.—A neat experiment to please
the young may be performed in the following way :
Saturate some strips of thin cartridge paper with an
aleoholic solution of gum benzoin, and, when dry, ap-
ply an aqueous solution of bichromate of ammonia.
Crimp or fold these slips backward and forward so
that when opened out they will stand upright in a zig-
zag form. Place one of these slips upon a plate and ig-
nite it in two or three places along the upper edge, but
without allowing it to blaze. It will burn slowly down
with a red glow, diffusing an agreeable perfume,
while the ash of the paper will assume the most fan-
tastic arborescent shapes, together with a green color,
which, to a lively imagination, may be suggestive of
the growth of ferns or lichens.

Cellulose Paint.—A writer in La Nature proposes as
a paint for the protection of steel ships and metallic
surfaces generally a ten per cent solution of ordinary
wood pulp, to which may be added any coloring mat-
ter that may be desired. At the moment of using the
paint there is to be added to it some sort of siccative,
such as an acid salt of lead or of manganese. This
paint is said to become finally insoluble and abso-
lutely inalterable.

It is very adhesive, and does not scale off like oil
paints, varnishes and lacquers. The paint may be
rendered immediately insoluble and resistant by pass-
ing over its surface a solution of one of the siccatives
above mentioned. :

Monkey Skins.—Among the curious products that
constitute the wealth of the Gold Coast, the Revue des

still further than this, and claims that it is not only Sciences Naturelles Appliquées mentions monkey skins
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These skins, which are in great demand among tailors,
usually fetch from 3 to 9 shillings apiece. The quad-
ruman that furnishes these skins is known to natural-
ists by the name of Colobus vellerosus. It is of the
size of a large dog. Its hair is black, long and silky,
and the animal has a white muzzle and a long white
tail. The statistics of the colony of the Gold Coast
mention the fact thatlarge quantities of these skins
are annually exported from Cape Coast, Salpond and
Accra. The exportation in 1891 amounted to 187,000
skins, valued at the coast at more than 30,000 pounds
sterling. During the last eight years it has reached
the figure of 1.075,000 skins.

The Kola Nut.—The State Department has been
calling upon the United States consuls in Africa for
specific information in regard to;the kola nut, which,
by its peculiar action upon the muscular system, ena-
bles the African negroes to make long journeys, bear-
ing enormous loads under tropical suns and across
difficult country without food. Authentically reported
cases prove that an old negro may carry a 176 pound
bag of coffee four leagues by chewing a single nut
slowly. Mr. Robert P. Porley, United States consul at
Sierra Leone, Africa, has sent in the first report upon
this subject, treating of the methods of growing and
preparing the nuts. According to him, the natives eat
the nuts early in the morning as a stay against ordi-
nary food while traveling, and in the evening to induce
sleep. They consider that a general benefit to the
system is derived from the consumption of the kola,
say a single nut morning and evening.

—_—e— —
Diseases of Peach Trees.

Some years ago a gentleman residing near Cincinnati
created a sensation by what he regarded a new method
of keeping peach trees healthy. All that he did was
to pile up earth about the trees, the mound reaching
up to the branches. It took several cartloads of earth
to make these mounds, and the little orchard had the
appearance of bushes growing out of the top of the
cone of earth. Every one used tolook on and laugh at
the thought of burying up the trunk of a tree in order
to make it healthy; but there were the trees, and un-
doubtedly models of health. Those who saw, simply
stated their belief that it was only a coincidence, and
that the trees would probably have been as healthy
without the mound of earth as with it. Sinceit has
come to be well recognized that many of the diseases of
plants, not merely of the peach tree, but of other trees,
are caused by the mycelium of a minute fungus attack-
ing the roots, it is not at all unlikely that this mound
of earth operated beneficially by preventing the growth
of the fungus which preys on the roots of trees. It is
now well understood that all plants of a low order of
vegetation, which we know as fungi, will only grow
under a peculiar combination of -circumstances.
Among other things they must be near the surface
of the earth, and if buried to the depth they wculd be
under a mound, it is unlikely that fungi would find a
satisfactory home.

Some will say right here that they thought burying
up the trunks of trees and covering the surface roots
with earth was destructive to health; but the burying
by .tself is not the reason trees die when earth is piled
over them to a considerable depth, but from the fact
that the young, growing roots do not get air. These
young, growing roots are almost all at the extremities,
and the mound of earth around the trunk would not
in the slightest degree injure these outerroots. When-
ever a valued tree is somewhat buried, it is customary
to leave a space around the trunk, perhaps building a
dry wall, in order to keep the earth from getting near
the trunk; but this is not that the earth is injurious,
but to give a chance for water to flow freely down into
the soil, and the flow of water always leads to a flow of
air following the water. These remarks are suggested
by an article in an agricultural paper, stating that the
apple borer and the peach borer have been kept out of
the trunks of trees by making a mound of earth around
the trunks.—Meehans’ Monthly.

ctt—— -

The African Transcontinental Telegraph.

Early in 1893 it was announced that the telegraphic
system from Fort Salisbury, in Mashonaland, would
be continued through the African continent to con-
nect with the Egyptian system at Cairo. A company
was formed with a capital of $2,000,000, and on Septem-
ber 27, 1894, the line was open from Cape Town to Blan-
tvre. Commencing at Salisbury, the line is to cross
the Zambesi, in the neighborhood of Tete, and con-
tinue to Zomba. From Zomba the line will skirt the
shores of Lake Nyassa up to Karonga. From Karon-
ga the line will be continued along the Stevenson
road, which runs over the uplands on the Tanganyika
plateau, and it will touch the lake at a point on Aber-
corn Bay. From the north of Lake Tanganyika the
line will proceed to Victoria Nyanza, and thence to
Uganda. The wire will be strung on light iron poles.
When connection is made with the Egyptian lines at
Wady Halfa, it is expected that messages will be trans-
mitted from London to Cape Town at one-third the
present cable rates.
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AN IMPROVED MAP,

The illustration is of a map consisting of two re-
voluble disks or hemispheres, and fixed universal me-
ridians for them, by which one can fix the time in any
place in the world without an error of more than four
minutes, the map also indicating the rising and set-
ting of the sun, according to the season of the year
and the latitude, all countries in the world where the
sun is rising or setting being seen at once. This map
has been patented by Mr. Miguel Arriaga, of the city
of Mexico, Mexico, and is bcing introduced by Mr.
Alberto Ituarte, Calle de Alfaro, No. 15, Mexico. In a
suitable frame are mounted wheels which mesh with
each other, and on whose top edges are disks of trans-
parent material displaying a map of the world in two
hemispheres, the northern and the southern. Set in the
casing, directly above the disks, are glass covers on
whose undersidesare etched meridian lines terminating
at the edges of the disks on graduations on fixed boards
secured in the frame under the covers. The graduations
on the boards for the meridianson the glasscoverscom-
mence with zero at the top, until the lowest point di-
rectly opposite indicates 180°. Next to this meridian
graduation is arranged a time graduation to indicate
the hours of the day. The gear wheels carrying the
hemisphere disks arerevolved by a small gear, with a
button or head to be taken hold of, the hemispheres
being thus simultaneously rotated to bring them into
the desired position. The sun appears to be shining
on the upper half of each hemisphere, while the
lower half indicates night, to represent which shaded
boards are fastened under the transparent map-carry-
ing disks, so that the lower part of the hemispheres,
looked upon from above, appears to be in partial
darkness. Between these spaces of light and shadow
a band is arranged under each disk and above the
shaded boards, the band being in folds and having an
upper light portion, an intermedi-
ate dotted red space representing
twilight, and a lower shaded por-
tion corresponding to the shaded
tops of the boards. This band is
held on curved springs, extending
centrally across under the disks,
and the springs are moved to shift
the band, the springs being con-
nected by links and bell crank
levers with a button in convenient
reach, whereby the twilight por-
tion of the bands may be shaded
up or down to indicate twilight at
the proper place. Where the light
and dark backgrounds under the
disks terminate sunrise and sunset
are indicated, the intervening red
spaces denoting the duration of
dawnor twilight. The map is ad-
justed to any particular meridian
by turning the button at the bot-
tom, revolving the hemispheres

1
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Marketing Apples.

Some essential points to be considered in the market-
ing of fruit were given by Mr. George A. Cochrane in
a paper read a few weeks ago before a meeting of the
Massachusetts Fruit Growersin Worcester. We quote
in a condensed form a few paragraphs, which will be
found interesting to buyers as well as growers:

For several reasons the barrel is too large a package
for apples, which should be marketed in boxes no
larger than those used for oranges and lemons. Last
fall I advised the trial of such a package, and suggest-
ed that each apple be wrapped in paper as oranges
and lemons are. Three thousand cases were sent to
me for shipment to Europe. Out of fifty growers of
apples only three understood what a close selection of
fruit meant, and the apples sent by these three growers
sold in London at $2.40 a case, when fruit in a barrel,
which held three times as much as one of the cases,
brought only $4. Some growers sent windfalls, in the
hope that wrapping them in paper would insure their
safe arrival in England. Some sent Snow apples and
Russets mixed in the same case. Of course, when bar-
rels are used, new ones, and not second-hand flour bar-
rels, should be used, for, no matter what care is taken
to dust and wash them, sufficient flour will remain in
the seams or staves of old barrels to rattle out in trans-
portation and dust the fruit.

In packing a barrel, select a fair sample of the con-
tents for the bottomn layer. Place the apples, steins
down, in the form of a ring, beginning at the outside,
and having secured this layer firmly, place thesecond
layerin so as to fit closely in the interstices, then fill the
barrel quickly and gently, and when one-third full
rock it slightly to settle the apples. Repeat this rock-
ing when the barrel is about three-fourths full, and
when it is filled place a padded board on top and rock
it while the board is held down firmly. Then place in

cate fruit ought never to be placed in barrels, except
for near-by markets, and then only under the most
favorable conditions of weather. Were American ap-
ples marketed in as sound condition as oranges are, if
they were graded as oranges are as to quality a.nd size,
if they were wrapped and packed as oranges are, they
would be worth three times as much as they now
command in LiverpooL

Argon,

The Paris correspondent of the Standard, writing
recently, says that Professor Berthelot made an
interesting communication to the Academy of Sciences
respecting argon. A small specimen, of thirty-
seven cubic centimeters, had been forwarded to
him by Lord Rayleigh and Professor Ramsay. M.
Berthelot set to work to discover whether argon would
combine with any other body, and by inclosing the
new gas and vapor of benzine in a glass tube, and
sending through it what the Temps describes as un
effiuve electrique, which I presume to be an inductive
current, an absorption took place in ten hours, amount-
ing to 11 per cent. On increasing the intensity of the
effiuve, the absorption increased to 83 per cent ; the
gaseous residue consisted of argon, hydrogen, and
vapor of benzine. The product of the combination
was too small to be analyzed ; it formed a yellow com-
pound not unlike what is obtained with nitrogen. M.
Berthelot remarked that the name of the new gas,
which is the Greek for “inactive,” seemed after his
experiment to be no ionger appropriate. He thinks
that in a short time further compounds of the new gas
will be obtainable.

The Invention of Matches,

At the Borough Hall, Stockton, on Thursday, March
14, Mr. Joseph Parrott lectured on * The light of form-
er days, and how it was obtained.”
Primitive methods of obtaining
light were described, also the quaint
processes in vogue in medieval
times. The old sulphur-tipped
splints of most inflammable wood
were then shown, and also the
method of obtaining light by chlo-
rate of potash and sulphuric acid.
A case containing ten of the ori-
ginal matches made by the Stoek-
ton inventor, Mr. John Walker,
was exhibited, and also Chinese
matches. From these exhibits Mr.
Parrott passed on to refer to the
inventors of the friction matches.
The dates are as follows : The first
American patent for them was
taken out in 1836. Janos Irmzi,
the Hungarian, made the discovery
in 1835. He sold it for £700. He
was still living in the south of
Hungary. Kammerer, the German,

until the name of the place appears o
below the hour chosen, when the

corresponding time in any part of

the world will be shown, as well as where the sun is
rising and setting, and the locations where dawn and
twilight, prevail.
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Cost of Torpedo Boat Destroyers.

The contract prices of a large number of the torpedo
boat destroyers now being constructed for the British
navy are given in a blue book recently issued in Eng-
land. The general dimensions of the vessels are about
200 feet in length and from 230 to 240 tons displace-
ment. Their engines are about 4,000 to 4,500 I. H. P.
and a speed of 27 knots has been attained by them. Of
this type three built by Messrs. Yarrow, of London, cost
$187,000 each. Messrs. Thornycroft, of London, have
built three at $182,150 each. The average price is
about $185,000, though in some cases considerably
higher than this. By way of comparison, it is interest-
ing to note that the French government recently paid
$152,600 for a 27 knot torpedo boat only 140 feet long
and of only 123 tons displacement. Similar boats in
the English fleet cost only $72,400 each. Of larger ves-
sels the price of the 14,000 ton cruiser Terrible was
$2,711,735, and that of her sister ship the Powerful was
$2,676,260.

Great Ship Canal.

The ship canal between the Baltic and Black Seas
will beabout 1,000 miles long. There areno very formida-
ble engineering difficulties. The estimated cost is £20,-
000,000, and the construction will occupy five years.
The canal will be 27 feet deep, 213 feet wide at top,
and 114 feet at the bottom. It is to. run from Riga,
follow the course of the Dwina, Beresina and Dnieper,
and end at Cherson. The canal will be lighted by
electricity along its whole length, enabling the transit
to be performed in six days, reckoning six knots as a
maximum speed. Other towns and districts besides
those touched by the canal will be benefited, owing
to the improvement of navigation in the varicus
rivers.

ARRIAGA’S MAP,

enough more apples to form a cone at least two inches
above the chime. Now force the head down with a
barrel screw presser, nail the chime hoops, both top
and bottom. securely and have the head lining suffici-
ently large to lap the presser that forms the head.
Never pack red apples until they are of a good color.
It is an expensive blunder to wait until the last
moment and then strip the tree of all its fruit. It is
also a mistake to pick the apples faster than they can
be packed. It is a good plan to go over the trees a
week or a fortnight before the general picking and re-
move the well developed and well colored fruit and
market it at once. Aside from the advantage of early
marketing, such pickingshelp the fruit which remains,
increase its size, and improve its color. Apples should
be headed up at once, and if they are to be held they
should be hurried into cold storage as near a tempera-
ture of thirty-two degrees as possible. They should
never be allowed to lie on the ground, and under no
circumstances should they be exposed to sun or rain
after being picked or packed. Fall varieties decay
quickly, because they are exposed to a higher tempera-
ture after leaving the tree than the winter varieties
are, and more fruit is lost after being picked in the
heat than from the frost. Growers who keep applesin
bins to market during the winter should select and
sort at the timme of picking. Only perfect and healthy
fruit should go into such bins. Cellars should be ven-
tilated so that advantage of any change in the tem-
perature can be taken and the fruit kept as nearly as
possible at the required coolness. When the average
temperature has been above forty-five degrees from
the time of sorting up to December 15, apples should
be marketed as soon after the turn of the year as pos-
sible. When they are kept in the bin after this time
they will not stand rough usage and will not answerto
ship to Europe in barrels. One reason why fall fruit
does not pay arises from the fact that a large quantity
of delicate fruit is placed in one compartment, which,

because it is airtight, becomes overheated. Such deli-
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discovered it in 1833, and Sauria,
the Frenchman, in 1831. He still
enjoyed a pension for his discov-
ery. Sir Isaac Holden’s discovery was in 1829, but
the late Mr. John Walker, of Stockton, took priority
of all, he having invented it in 1827, as his day book
proved by the sales entered in it ; and thanks to the
courtesy of Mr. Hardcastle, Finkle Street, chemist,
the lecturer had again had lent to him the original
book.—Northern Echo.

Brains versus Luck,

Every mechanic, says the Sanitary Plumber, can call
to mind certain men in his particular line of business
who seem to succeed with little effort in undertakings
where othersfail. Thisclassof men are usually spoken
of by their friends as being lucky; as having natural
talent; as being to the manner born, etc. None know
the fallacy of these popular suppositions so well, how-
ever, as do the successful men themselves. The cases
are rare where successful men would not have been
equally successful in lines other than those they follow,
because energy is the power that bridges difficulties.
Brains are certainly an important factor, and while
brains cannot be purchased, they can be developed by
study and practice, but with the largest equipment of
brains success does not follow, unless there be applica-
tion, industry, and energy. On the other hand, indus-
try and energy often go far to supply deficiencies in
talent and brain power. Probably the highest com-
pliment that can be paid to a mechanic is to tell him
that he performsdifficult work with ease, but no words
appeal so little as these to the ears of men who have
spent hours in accomplishing what the uninitiated
think requires but a few moments’ application of
‘‘natural (?) talent.”

THE Fairfield Shipping and Engineering Company
launched on March 27th on the Clyde the torpedo
destroyer Heart, built to the order of the British
Admiralty. The vessel is of 300 tons displacement,
and the speed 32 miles per hour.
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On the Law of Evidence.*

Parties often enter upon their legal combats with a
mistaken idea of their strength, on the supposition
that they bave ample evidence to prove their claims,
only to find that much of the testimony they offer is
objected to as ‘' improper, incompetent, irrelevant and
immaterial,” and is ruled out by the court. All who
engage in mercantile transactions involving those ele-
ments of uncertainty—misunderstanding of the con-
tract, mistake as to financial responsibility, or changes
in condition which may occur between an order and
payment—that may lead to contests before the courts,
either to establish the contract or collect the debt,
should have a general knowledge of the rules of law
applicable to the admissibility of testimony.

Testimony, broadly defined, is merely the declara-
tions of the witness under oath, while evidence includes
all the means by which any alleged matter of fact, the
truth of which is submitted to investigation, is estab-
lished or disproved ; and proof is such an amount of it
as shall lead to conviction and produce belief. Testi-
mony may either be given in person or submitted by
deposition, and evidence may be either oral testimony
or written documents.

Whatever facts are necessarily involved in any
transaction submitted to the court are said to be *in
issue,” and evidence as to their existence or non-exist-
ence is always relevant. Such facts may be proved
by direct evidence or circumstantially. Direct is the
testimony of persons who either saw or heard, or the
production of the thing itself. Indirect evidence is
proof by some other fact or facts, from which the one
in issue may be inferred, as a probable consequence.
All facts so intimately connected with the factsin issue
as to form part of the same transaction or subject
matter are relevant to it. So, also, proof of any facts
which would be the natural and probable effect or
result of the existence or non-existence of any fact in
issue is admissible as relevant thereto. It follows that
facts not directly in issue, or relevant, are not admis-
sible.

Evidence as to character, hearsay statements, and
opinions, are generally irrelevant, except in certain
cases. The opinions of experts on matters requiring
special study or experience are admissible, for the pur-
pose of assisting the jury to arrive at a correct under-
standing of the matters submitted. Other derivative
evidence, such as admissions, are admitted; for a

Scientific Amevican,

party is bound by declarations which he has made
against his own interest ; by the declarations of those
whose interests he represents ; those jointly interested
with him; those whom he has authorized to make
admissions or those to whom he has referred for infor-
mation.

Facts must be proved by the best kind of evidence
obtainable. One cannot prove the contents of a letter
by copy or oral testimony, unless it is first shown that
the original is not in existence or unattainable; nor
then if it has been destroyed by the party offering its
contents intentionally. If lost, it must be shown that
diligent search has been made for it, where it should
be if in existence.

Ordinarily the most natural and satizsfactory method
of proving the existence or non-existence of a fact is
by the direct oral testimony of witnesses who have
perceived its existence or non-existence by the opera-
tion of their own senses; and therefore this is most
generally resorted to for that purpose; except where
it is a presumption of law ; a matter of public record ;
embraced in a written contract, or by formal deed or
document.

Oral testimony cannot be given to vary the terms of
a written contract, where it appears that it was in-
tended as a formal and binding statement between the
parties, and which has been accepted by both sides.
But oral evidence of the terms of a verbal contract is
not excluded by the fact that there was a written
memoranda, unless the latter was understood by both
to embrace their agreement. This rule does not pre-
vent a party from showing that a contract was obtain-
ed by fraud, duress, etc. And oral testimony may be
introduced to explain what is uncertain, but never to
contradict. Any distinct subsequent oral agreement
to rescind or modify a written contract, provided the
agreement is not invalid under the Statute of Frauds,
or otherwise, may be admitted ; it being a well recog-
nized principle of common law that any obligation in
writing, not under seal, may, in the absence of statu-
tory interference, be either totaily or partially dissolv-
ed or modified, before breach, by a subsequent oral
agreement.

The burden of proof lies on the party substantially
asserting the affirmative of the issue; as it is but rea-
sonable that one who relies on the existence of a fact
should prove it. In civil actions, of which we write,
the party commencing the suit must make out his case
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other, theugh if he alone asserts a thing to be true,
and the other denies it, the former will not recover
unless he be supported by documentary proof.

Let merchants be forewarned, preserve their papers,
and keep in mind and memory the facts that go to
make evidence in courts—for

Thrice arm’d is he who knows what proofs to trust,

As well as he who has his quarrel just.

—

Ferrous Steel.

Thomas Doherty, of Sarnia, Ont., has discovered a
new process for improving castings. The sample
punching sent appears soft, like wrought iron, but
not as strong. He writes:

“I inclose you sample of what I name ferrous steel.
It is punched out cold from a top of an ordinary coal
range. You can see the grain and sharp edges. It is
so ductile that a strip 11§ inch wide, 14 inch thick, 12
inches long, can be wound around a 2 inch gas pipe
without breaking ; at the same time is of great tensile
strength, a 1§ inch square bar 12 inches long bearing on
the points will carry a load of 500 1b. without fracture.
It is made from a mixture of 60 per cent common
scrap and 40 per cent No. 2 pig iron. My process is to
inject a steam jet into the tuyeres at cupola, which
forms another element in combustion (hydrogen gas),
giving out great heat ; forming black oxide of iron on
the iron at the point of charge, as it becoines red,
magnetic oxide, and is so closely coherent and adherent
that the absorption of sulphur from the coke is en-
tirely prohibited on its course down through the fur-
nace. The color of the gases is entirely changed. The
molten metal is much more fluid and almost free from
slag or dross and gives a casting of much smoother
surface with a steely appearance. This process saves
fully 10 per cent in fuel and has several other advan-
tages of greater or lesser importance not stated here.
It is being patented in all countries. The days of
common cast iron are nearly ended.”

-G
-
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Improved Grinders for Dressing Metal Rolls.

William E. Harris, of Niles, O., obtained two patents
on March 26, 1895, for improvements in grinders for
dressing metal rolls without removing them from
their housings. Mr. Harris’ idea is to form the grinder
with a chamber and to connect pipes therewith, so
that while the rollsare being dressed a stream of water
may be caused to pass through the grinder to keep it

* Clothier and Furnisher.

RECENTLY PATENTED INVENTIONS.
Engineering.
FURNACE. — Walter W. Waioright,

Palestine, Texas. According to this invention a suction
fan islocated between the chimney or stack and the fire
box, to draw the gases from the stack and force them
into the fire box above the grate bars, thus insuring com-
plete combustion and preventing the escape of smoke
and obnoxious gases. When applied to locomotives the
exhaust passes with the smoke and gases to the fire box,
while in stationary boilers and engines the exhaust is
passed directly into the throat of the suction pipe for
the fan. The device also completely arrests all sparks.

Electrical.

SupPPLY SYSTEM FOR ELECTRIC RAIL-
wAYs.—John M. Byron, New York City. This improve-
ment relates to systems where a sectional trolley wire or
rail is employed, the sections being insulated from each
other and each supplied by a feeder with current from the
main line. The improvement provides automatic means
for switching the current successively through the sec-
tions of the trolley wire or rail, the parts being perfectly
insulated and there being but few mechanical parts to get
out of order, the mechanism being also arranged to facil-
itate repair, while the several switches are so devised
that if a number of them are damaged the rest of the line
will not be interfered with. The improved system is de-
signed to supply the power economically and without
danger.

Railwway Appliances.

TRAIN ORDER BoXx.—William A.
Tucker, Dayton, Tenn. This is an improvement in
boxes combined with the levers used for working sema-
phores or switches, the device automatically locking the
semaphore-working lever when the operator takes his
order blanksfrom the box, and automatically unlocking
the lever when the order blanks are placed in the box,
preveuting accidents and mistakes, or the pulling of the
signal until the train crew has received its orders. When
the semaphores are in or clear for trains the box is closed
and the blanks cannot be reached, and when the blanks
are out of the box the signal must be at danger, and
cannot be changed until the blanks are put back in the
box.

SwITcH WORKING MECHANISM.—Ed-
ward J. Il], Jersey City, N. J. For use in connectiou
with an ordinary switch point, this inventor has devised
a simple apparatus adapted to be operated by mechanism
on a passing car to open or close the switch. It is a
screw mechanism which positively moves the switch
point, the screw shaft being turned in either direction by a
sprocket wheel and chain, there being oppositely moving
striking plates beneath the slots in the track bed.

Mining, Etc.

AMALGAMATOR. — Nathan L. Raber,
Corvallis, Oregon. This patent is for an improvement on

e

formerly patented inventions of the same inventor, de-
signed to avoid danger of breakage, as the mercury cup
contains agents by the electrolysis of which the mercury
is purified or cleaned. Step brackets formed with step
risers extend between and are supported by the sides of
the frame, the mercury receptacles being arranged above
thesteps. The step plates may be removed each inde-
pendently of the other.

CLEANING RETORTS OF ZINC SMELT-
ING FURNACEs.—Herman Kaemmerling, Girard, Kansas.
After the last draw of metal, and before charging the
retort with fresh ore, it is cleaned of residuum, ashes,
etc., according to this invention, by discharging jets of
water under high pressure into the hot retort through-
out its length, thus generating steam to loosen and
force out the residunm, the discharge being continued
until the residuum is cooled and washed out.

Mechanical.

WRENCH.—James G. Lowe, New York
City. This wrench is especially adapted for use around
a bicycle, being a quick-adjusting tool adapted for a
wide range of work, and being easily and quickly mani-
pulated with one hand. It has claws at the end of its
handle designed to be useful in straightening a wheel
and a pivoted hook arm for use, in connection with a
projecting pin, in manipulating the ball casings.

DRrRiLL CrAamMp.—John F. Forsyth,
Bloomington, Ind. Simple and effective devices for
clamping the drill of stone channeling machinesformthe
subject of this iuvention. The parts can be readily de-
tached and assembled, and are manufactured at small
cost. The head block has a slot straight at one end and
tapering inward, a recess having similarly arranged end
walls opening into the slot way, while a clamp member
fitting in the recess has one end straight and the other
tapering, there being also an intermediate clamp member
and wedge plate.

MicROMETER.—Otto J. Ebert, Cleve-
land, Ohjo. To cover and protect one of the bearings or
screw points of the instrument is the special object of

by a preponderance of the evidence.
does not require that he have more witnesses than the
g ————

This, however, | cool.

Miscellaneous.

FILTER. — Joseph G. Sutton, West
Newton, Pa. This invention relates to filters employing
a porous block, and the patent is for a cheap and durable
filter which may be readily cleaned by reversing the flow
of water through it to carry a sponge back and forth
through a serpentine supply passage, and also cause the
water to permeate reversely through the pores of the fil-
tering block, and thus release the foreign matter depos-
ited by the inflow to the fllitered water chamber.

OVERHEAD CONVEYOR.—Walter G.
Berg,New York City. To facilitate the moving of pack-
ages, bales, etc., to and from warehouses, factories, and
other buildings, this inventor has devised an apparatus in
which an overhead rail is supported on hangers and ex-
tends through the building, the carrying chain being se-
cured to a lever fulcrumed on the carriage traveling on
the rail, so that by turning the lever a grappling device
and the article held’ by it may be raised to the carriage.
Locking means are provided to hold the grappling device
in elevated position. Any number of carriages may be
run on the rail, each one provided with a picking up and
dropping device.

VENDING MACHINE.— Owensby H.
Woodfill, Nevada, Mo. This is a machine especially
adapted for dispensing weighty articles, and it is so con-
structed as to relieve the dispensing mechanism from the
greater portion of the weight of the articles. The motor
mechanism has a notched disk in engagement with which
is held a coin-released brake when the motor is at rest, a
number of pivoted arms having head portions forming
seats for the support of the goods, and these arms being
moved by a pitman connecting them with the disk of the
motor.

SPROCKET CHAIN.--Charles E. Fan-
ning, Keokuk, Iowa. A bicycle chain designed to reduce
friction and wear and not liable to lengthen, has been de-
vised by this inventor. Pintles unite the links and balls
surround the pintles between the links, flanged sleeves
fitting reduced ends of the pintles and entering the balls,
spaciug them from the pintles, while the flanges of the

this improvement, which comprises a ing gage
well adapted for calipering screw bolts or other articles.
A removable cap is provided for the lower bearing or
screw point, the cap having a lengthwise slit and oppo-
site lateral perforated lugs, and there being a screw for
drawing the edges of the slit together and clamping the
cap upon the screw.

Agricultural,

TRANSPLANTER.—Frederick Richards,
Freeport, N. Y. This improvement comprises a receiving
vessel, open at the top and bottom, and adapted to be
forced into the bottom around a small plant in such
way that on its removal the plant will also be taken up
with the earth around its roots, there being used in con-
nection with it a similar vessel to be forced into the
ground at the place where the plant is to be again put
down, to remove the earth for the replanting. Theinven-
tion also provides for retaining plant runners in contact
with the ground by a suitably bent wire rod.

1 abut against the inner surface of the links. The
links are braced against sidewise strain and lateral play is
prevented, while the balls are moved on their axesby the
sprocket teeth, freeing the chain of mud and dirt.

IRRIGATING DAM. — Hugh C. Magar-
rell, Trinidad, Col. According to this invention a main
plate is adapted to form a central rigid cut-off, the plate
having an opening and a slide gate, while wing members
pivotally connected with the main plate are adapted to
swing outwardly as they are moved vertically. It is a
simple device for use in irrigating ditches, made of sheet
metal in different sizes and adapted for readily shutting
off the water partly or wholly, as desired.

PROCESS OF TREATING LEATHER.—
Rossiter Owens, Olean, N. Y. To improve the appear-
ance of hemlock leather, making it look equal to oak
leather, and also to give increased weight, this inventor
has patented a process for treating the leather after it has
been tanned and dried in the usnal manner with a solu-
tion of eal soda, then bleaching it in oxalic acid and
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Mr. Harris sets forth different ways of doing
this in his two patents.
e e e e ]

finally washing it with water, using first a strong gam-
bier or other liquor in a wheel handler to give the in-
creased weight.

COMPOUND F O R MAKING CIDER. —
Philip Nickols, Albany, N. Y. This is a compound
which includes burned apple peels, blackberries, sugar,
tartaric acid, oil of apples in certain proportions and pre-
pared after a stated manner, to make a‘cider which does
not get sour or hard, and affords a delightful drink for
summer and winter.

FLOWER PACEKAGE. — Hubert Bailey,
Brewster, N. Y. For conveniently packing and shipping
flowers and blossoms without liability to injury, this in-
ventor has devised an improvement consisting principal-
ly of a casing and an apertured piate removably connect,
ed therewith to carry the flowers. Means are also pro-
vided for attaching a moisture-carrying material in which
the flower stems are embedded, so that they are kept in a
healthy condition during transportation.

TABLE ForK.—Joseph Eros, Anniston,
Ala. This is a patent for a new article of manufacture,
comprising a table fork having a ridge upon the upper.
surface and along one edge of each of its tines, while one
outer tine has its ridge on the outside and the other outer
tine is widened and has a ridge on the inside, thus form-
ing a scoop. With this fork children and others can
more readily take up food from the plate and convey it to
the mouth.

DisH CLEANER.—John H. Nolen, Jr.,
Columbus, Ohio. This invention relates to that class of
dish washers in which the dishes are rotated in a wire
cage in a water holder or pan. The dish holder proper
consists of a cylinder having a perforated bottom and in-
ternal inclined wings oppositely arranged, adapted to sup-
port the dishes and take up water when the holder is ro-
tated. The dishes may thus be thoroughly cleansed, and
when afterward rinsed with boiling water are dried by
the heat in a few seconds, so that they present a bright
polished appearance.

WEATHER STRIP.—Philip W. Cassil,
Garner, Towa. This is a weather strip which, when
used under doors, is arranged to pass over the sill to the
outside when the door is closed, and stand clear of the
carpet or floor when the door is opened. It has in‘one
edge openings for screws with pivoted heads to be
passed into the door, while a shedding strip secured to
the door has its lower inwardly curved edge extending
over the hinged edge of the strip. A gunide rail on the
floor and a pin at one side of the door frame act to hold
the strip over the carpet when the door is opened and
press it down to form a tight joint when the door is
cloged.

SAsH HoLDER.—Williain Linden, Hel-
ena, Montana. This is a holder in which the clamping
member is made entirely of rubber or other yielding
material, and as the clamping surfaces become worn
they may be readily and conveniently adjusted to renew
positive contact with the surfaces engaged, the whole de-
vice being very simple and inexpensive and capable of
attachment on any description of sliding window to hold
it in the position desired.
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CAROUSEL AND PANORAMIC APPA-
RrRATUS.—Joseph Darling, Baldwin, Pa. This is a merry-
co-round which has a wave motion in addition to the
usnal rotary motion, and designed to give to the rider the
sensation of sailing or flying. Tt algo has an inclosing
tent with an observation opening, in front of which
movable scenery is held to pasg, all co-operating to con-
vey the feeling of moving as the scenery passes along,
the gailing sensation being augmented, if desired, by
*swashing  means automatically operated under the
platform.

RooFING COMPOSITION. —John A.
Freeze, Mason, Texas. A new compound designed to
be used with especial advantage as a roofing paint has
been devised by this inventor. Among its ingredients
are coal tar, pitch, alum, rock salt, oxide of iron, chlo~
ride of iron, etc., and applied hot with a brush on wood,
paper or metal roofs, it forms an excellent protective
cement, rendering the material to which it is applied
waterproof and almost fireproof.

PuzzLE.—Helen E. L. Fisher, German-
town, N. Y. This device has central concentric in-
closures having gates for the passage of balls, while ex-
tending from the outer wall of the inclosures are chan-
nels, cach having a dividing longitudinal partition and a
recciving chamber at the outer end. The receiving
chamber contains a box in which is held a spring-pressed
ficure, confined in shielded position by a locking device,
but released when the chamber is unlocked by a rolling
ball, the player tilting the puzzle board to cause the balls
to roll in the channels.

DEsiGN FOR PENcCIL Tip.—George A.
Wieland, Duluth, Minn. This design coneists of a hol-
low cylindrical body with radial imperforate points, as
of a five pointed star, in the same plane.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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1. An clegant plate in colors, showing a Colonial cot-
tage recently completed for Frank L. Purdy, Esq.,
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a residence recently completed for George N.
Tyner, Egq., at Holyoke, Mass. An elegant de-
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clevations and floor plans.

. A carriage house at Orange, N.J., recently erected
for John Hammond Bradshaw, M.D. The design
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Rossiter & Wright, architects, New York.

9. An clegant resdence at Flatbush, L. I, recently erect-
ed ata cost of $11,000 complete. 'T'wo perspective
clevations and floor plans.  Architect, J. G. Rich-
ardson, Esq.; builder, J.C. Sawkins, Egq., both
of Flatbush, L. I. An attractive design.
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plete.  Perspective elevation and floor plans. Mr.
Edmund J. Maurer, architect, New York.
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The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Forty
large quarto pages, equal to about two hundred ordinary
book pages ; forming, practically, a large and splendid
MAGAZINE OF ARCHITECTURE. richly adorned with
elegant plates in colors and with fine engravings, illus-
trating the most interesting examples of Modern Archi-
tectural Construction and allied subjects.

The Fullness. Richness, Cneapness, and Convenience
of thie work have won for it the LARGEST CIRCULATION
of any Architectural Publication in theworld. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

861 Broadway, New York.
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For sale cheap—13-light dynamo. C. L., Box 773, N. Y.

Try us for manufacturing your wire or sheet metal
specialties. The Enterprise Mfg. Co., Akron, Ohio.

** 7. 8.” metal polish. Tndianapolis. Samples free.

Marine Iron Works, Chicago. New catalogue free.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,O.

Screw machines, milling macnines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts.. New York.

The best book for electricians and beginners in elec-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, § ; Munn & Co., publishers,36 Broadway, N.Y.

Competent persons who desire agencies for a new
popuiar book, of readysale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

Steam Engineers.—An illustrated descriptive cata-
lngue of the best water tube boiler made will be mailed
free, postage pa:d, to any address upon application to
H. E. Collins & Co., Bank of Commerce Building, Pitts-
burg. Pa.

{#~Send for new and complete catalogue of Scientific

and other Books for sale by Munn & Co.. 361 Broadway,
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Names and Address must accompany all letters,
or no attention will be paid thercto. This is for our
information and not for publication.

References to former articles or answers should
give date of paper and &)age or number of question.

Inquiries not answered in reasonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to r {)ly to all either by letter
or in this department. cach must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(6490) W. J. R. asks: 1. I have your
SUPPLEMENT, No. 600, with instructions for building an
eight light dynamo, and wish to build one equal to four
lights ; if I reduce everything from full to half size, will
that be all right? A. No. Reduce to nine-tenths the size
by lineal measurements. 2. What numbers of wire would
be best for armature and field magnets ? A. It depends
on the voltage desired. Use one or two numbers finer
wire than those specified.

(6491) S. B. asks: What will be the
pressure due to an explosion of gasoline gas mixed with
10 parts of air ? How many times will it expand with
nominal loss of heat due to working an engine piston ?
‘What will the pressure be after it has expanded to3
volumes and to 6 volumes ? What part of the loss of
pressure is duc to loss of heat? Will the increase in
pressure be greater or less if the mixture is compressed ?
A. Allow fcr ai expansion to about 10 volumes, giving
an initial pressure of 150 pounds per square inch. At3
volumes allow 105 pounds, and at 6 volumes 60 pounds.
The loss of pressure is scccompanied by loss of heat, and
as necessarily accompanied by it, may be said to be due
to it. Compression gives a higher initial pressure, and
consequently a higher average pressure.

(6492) F. C. W. asks: What is the tem-
perature of the flame of an arc electric light one thousand
volts, two thousand candle power ? Is there any known
material that will not crumble or melt undersuch a heat,
and where can such a material be procured ? A. Itis
questionable if any reliable record of th.s can be ob-
tained. In the ordinary arc the temperature of the ne-
gative carbon is put at 3,000°—3,500° C. and that of the
positive carbon at 4,000° C. Carbon neither crumbles nor
melts in it.

(6493) G. E. M. says: Please inform me
through your columns how I can brighten c:opper coins,
so they will staybrightfor a coin collection. A. Coins
can be quickly cleansed by immersion in strong nitric
acid, and immediate washing in water. If very dirty, or
corroded with verdigris, it is better to give them a rub-
bing with the following: 14 ounce pure bichromate of
potash ; 1 ounce sulphuric acid ; 1 ounce nitric acid.
Rub over, wash with water, wipe dry, and polish with
rottenstone or chalk. To keep them bright permanently
thay should be lacquered.

(6494) S. S. asks: 1. May an article
upon which the patent has expired be made by any per-
gon, and by him sold under a name different from the
one by which the invention is generally known ? A.
Yes. 2. May any one freely make and sell perforated
maps, etc., which are made by the cheap electric pen, de-
scribed in SCIENTIFIC AMERICAN of June 4, 18877 A.
Yes. 3. What isthe lowest temperature yet attained?
A. See our SUPPLEMENT, Nos. 990, 896, 948, 973, 967.

(6495) W. M. asks: 1. Will a rifle shoot
the same at an object on water as it shoots onland (with-
out changing elevation) ? A. It is probable that gravity
may be slightly less on the sea than on the land and may
cause a very smalldifferencein the range. The amount
is too small to appreciate in ordinary practice. 2. Will
the accuracy of a rifle be changed by having aring that
is heavier on one side fitted tightly around the barrel
near the muzzle. A. A gun barrel unbalanced as de-
scribed will notrecoil in tne line of the bore, and will

throw a bullet away from, the center line of fire toward
the light side.

TO INVENTORS,

An experience of nearly fifty years, and the preparation
of more than one bundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the Umted States and all
foreign countries may be bad onapplication, and persons
contemplating t he securing of patents, either at bome or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., oflice SCIENTIFIC AMERICAN, 561 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 9, 1895,

AND EACH BEARING THAT DATE.

(See note at end of list about copies of these patents.]

Advertising article, C. A. Montgomery.............
Aerator for distilled water, k. H. Moore :
Air brake, A. P. Massey
Amalg‘?mauug and separating

537,355
Arc rupturmp: device, b. A Sperry. . 537,130
Auger, earth, H, & L. Iwan......... 531,167
Autographic register, Remson & Shoettel.... 7
Automatic gate, W. W. S8almon........ 0OGO080800000 5’3”.073
Bag. See T'oilet pcwder bag.
Ball. See Koot ball.
Ballast, feeding mdchme for makmg. J. Stubbs... 537.319
Bandage machine, J. E. .ee.o 537,208

Battery system, electnc. l 0 H
Bearing for vehicle wheels ba]l M. J. Hi
Iding, Mellon.
Bench. See Carpenter’s bench
Bicycle, J. M. Bell. .
Bicycle saddle, er
Bicyle shoe, T. O’ Brlen
Bicycle supporting brac

531,152
537424

. 537,265
537,316
537,225
537,147

Bicycle wheel rim, C. Fairbanks... 37,1
Binder, J. C. Scheller.................. veene 537,237
Blind, wmdow G. Neuenschwander................ 7,351
Boat. See Submerglble boat.

Boiler. See Sectional boiler. Steam boiler.

Boilers, device for preventme incrustation of, A.
C. Bragonier.............. 5

Bolt. See Nut locking bolt.

Boorli g{u[()jlxcatmg memorandum or copying, VV

. 537,141

Bottle. J. H. Heslin i 34
Bottle or egg carrier, C.’M. ‘Kimball. .. 537,043
Box. See Rare box. Knockdown box. Patrol
box. Street gate box.
Box staying machine, H. Inman.................... 537,205
Brake. See Vehicle brake. Wheel and rail
brake.
Brake beam, H. B. Robischung..... .. 537,231
Brush machine, L. Strickel.. . 537,34
Bullion sampler. T. Krauss.. 537,044
Burner. See Kerosene burner.
Burner, A. A. Hutchins....... .............. . 537,156

Bushing valve and faucet attacbhment for casks,
W. W, Jackson . 537,158
Button hook attachment for shoes, gloves, etc I
J. K. Rogers... . 537.364
Button loop, C. J. Wh

Cable grlp and lock. combmed C.H. Notter.. .. . 537,224
Can. See Sheet metal can.

Can or box head crnnpmg machine. R. Ansell..... 537,174
Car attachment, P. M. Stemmler 537,.%15
Car bolster, C. T, Schoen . 837,076
Car coupling. J. E. Corsa. 537,142
Car coupling, P,asmn & Dawson 7.022
Car coupling, C. S. Elliott. 537,144
Car coupling, J‘ Ti

mims.

Car coupling, B. M. Whitloc
Car coupling, J. C. Yeiser.
Car coupling, automatic,
Car draw bar, J. Timms..
Car fender, E. . Abbott
Car fender, G. Blakistone
Car fender. A. P. Cadden
Car fender, A. H. Koelle:
Car fender, F. J. Kranich..
Car, self-discharging and

W. Morse

Carding engine, E. Ashworth.
Carding engine condensing roll, A.
Carpenter’s bench, E. M Brown........ 5 ‘1,33_8

Carpet stretcher, W. B. Lindsay et al i {
Cartridge, adjnstable time fuse, Judge & Chap-
man......... e B0000BAGRRGG B0000000003G 537,290
Case. See Display case.
L 537 173

Cash register, L. E. Allen................ 00000000000
Cash register, Howell & Humiston ..
Cash registers, etc., key stop for, C. S, Tra:
Cask pitching apparatus, H. ’1‘orchmm
Caster, \V. T. Smith
Casting metals, L. J. Crecelius..
Casts, moulding with molten wax for repxoduc-

tion of, Le Bourg & Cosse.........ooviviiene.ns 531,297
Cement, etc., apparatus for manufacturing hol-

low bodies of, J. K. Kleine...
Cheese making device, H. Ohl..

Chenille fabric, apparatus for cuLtmg H. Lees.... 537 lb
Chopper. See Meat chopper.

(‘i;zarev.te machine, J. N. Wood...... . 537,097
Cistern cleaner, R. H. Gray........... 531,151

Clip. See bprmg clip.
Clock, alarm, F. Sharpe.
Clock, electrie, F. L. Gregory.

Coal dnll. M. Hardsocg 537,287
Coal hod, S. B. 537,06
Cock, bal . 531,267
Coin assorter and dehverer, 8. D. Reynolds 37,069
Coin controlled apparatus, G. H. Eaton. 537,410
Combination lock, H. C. Wayman........ 531,390
Commutator traversmg apparatus, J. Pease. 5&7 354
Conduit sections, method of and apparatus for
making, Segade & O’Regan. . 517238

Connecting rod, K. ¥. Maag
Core spindle, J. McAdams
Corn shocker, J. A. Shi
Corroding pot, H. M. Gabel.
Corset fastenér, J. Landfield .
Cot or bed bottom, folding, Page & Cruzen.
Coupling. See Car coupimf.. Thill cou
Water closet coupling.
Cover lifter. J. J. Vernier..
Cultivator, R. H. Avery.
Cultivator, M. Sattley
Cultivator, tungueless.R H Avery.

537,346

Cup. See Pye cup. O1 ¢

Curbing, metallic, [. L. L.mdls ....... f
Curtain pole, A.J. Kull..... 537.422
Curtain ring, M. Gair.. 7,1:
Damper regulator, K. L “T. Carl man. 537,273
Demagnetizer, Gooding & Scovil.. 537.149
Deodorizing mineral oils, C. Lossen. 537,121
Derailing switch, O. J. Travis ..... 5 537 248

Desk. school, W. L. Starkey.. 3
Die for manufacture of moulded articles, A C
Kstabrook
Dish cleaner, J. N. Moody
isplay case, sample W."A. Foresman
Door check, W. J. Tynon 531,250
1oor check and closer, pneumatic, J. S. Shrawder 537,240
Door, folding, A. Jorgensen. .
Door h.m;zer L. Cob urn
Door hanger, W. J. Sumner.
Door hanging device, shding, J. M. fltrent
Door. metallic, A. H. Bobb..
Drawers supnorter. 'I'. J Moore..
Dredging and cnn veyme apparatus, C. Upton..
Drill. SeeCoal d
Drills, spring break for hoe, W. F. Ho;
Electric machines, ventilating apparatus for dy-
namo, Burton & Angell
Electrical conductors, cut-off
ment for. J. Parkinsonetal..
Electrical indicator, E. H. Joh

Electrode, H. T. Barnett.. ; i
Electroiysis, H. Blumenberg, 179
Elevator. S. B. Williams........ 537,399
Elevator gu?jrdf] H. }Val%&umd Jr. 537,324
End gate and shoveling bo ard, co
e e ) 537,260
End ;mte and shoveling board, combined, T. G
Mandt.. ...t eeeeeee i 537,165
Engine. seeCarding emzine Gas emzme. Gas

or similar motor engine. Road engine.
Engine cab, traction, J. J. MOOT® ....ccccovuenrene. 537,217
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Envelope, L. A. Rosett....
Eyecup, 1. H. Froehlich.
Kan, fly, G. B. Smith .
FKan, lawn, C. L. Travis..
Fan, ventllatmg D. Bennett
Fanmng mill, . M. Woods

Fare box and register, Wagner & Kramer 090
Feedwater beater, W. E. Moftatt .... ...... 7.216
keedwater heater and puritier, J. E. Crawley...... 537,019
keedwater heater and purifier, D. M. Robinson... 537,363
Feedwater heater attachment. W. Webster ... 537,326

Feedwater heaters, steam Jacket attachment fur,
W. Webster.
Feedwater pur mel
Fence post, W. I’owell
Fence post, R. T'oennes
Fence stay, wire, Furrey & Hershey
Fence, wire, W. J. Baker.
Fence, wire, L.J. Ives...
Fender. See Car fender
File, account, S. .. We
Kiltering device, J. K. Cra
Fire escape, G. Buckelew. ...
Fire extinguisher, portable, K
Fireplace, gas burning, H. G. &
Fishing rod joint, G. I. Varney.
Flouring rolls, ete., gage for, J.

538010. 537,017

Fly paper, sticky, C. H. Mitchamore............... . 537,060
Footbali, 'I'. b Shibe............ ceecsesessarosnraseces 537129
Fork. See H. ay fork.
Fountain, L. GOIDPPEr... ... c.evvuernnsnneceenns . 537,031
Furnace.' See Garbage furnace. Iron hea.tmg

furnace. Roasting furnace.
Furnaces. apparatus for automatically control-

ling motive power for supplying air to, J.

[ {11 150 r 0 a00m 0000000006 0R058080 Cra00000 00 537,264

Furnacer, coal dust feeder for. A. Friedeberg..
Furlr\llaﬁes valve for regenerative or other,

F.

Gage. See Heel gage.
Galvanizing strips, apparatus for, 1. V. Allis
Garbage crematory, B. Boulger..
Garbage furnace, A. Brownlee...
Garment fastening, C. S. Franke...

Garment pmtector. M. 3. hoxworthy
Garment stretehing frame. F. W. Gilroy.....

(Gas burner regulator, independent, .] Kraker
Gas engine, G. Van Zandt
Gas engine, (.‘ V. Walls..

Gas meter, H. H. Sprague....

Gas meter, f)repayment D. Orme.... 0000

Gas or similar motor engine, A. R. Bellamy

Gate. See Autowatic gate. End gate.

Gearing, sprocket, T'. B. Dysart..................... 537,185

Gears, machine for bobbing worm, V. W. Mason, o
....................................... 50000000000 Lalfs

Generator. See Steam generator. .
Glags articles and apparatus therefor, cutting, 1.
avaux

Glass, decorating, Stock & Mueller 37,245
Glassware, means for ornamenting, J. RO 37,12
Gold saving apparatus, B. M. Whiting . 537,257
Gold separator, J. J. Payne 537,353
Governor, steain engine. 537, 223
(,ram cleamng and dust’ collectmg ap
101 ] 0 S RD AR 60000a 000000 . 531,241

Grate, vertlcally adjustable, M 537,221
Gnndmg and polishing parabolic or analogous

curvilinear surfaces, machine for, Schuckert

(-2 IV )Y (T A Ao RO eO B O0OREO00000G0000q 537,126
Guns, cocking and ejecting mechanism for break-

own, . Hollenbeck................uunnnn... 837,203

Hammer | ;zmde steam, W. H. Wood . . BATI333
Hammock, T. C. McPherson........ 5 7,
Handle. See Wrench handle.
Harrow, J. J. Callender. 537,272
Harrow, O. K. Oppen.... .. 537,304
Harrow and roller, combined, J. R. Willey . 537,313
Harvester, corn, .J. A. Boehler. 587,140
Harvester, corn, E. K. Wltter.. 7,09
Hay carrier, H. H. Durr.. 537,143
Hay fork, M. G. brosscup . 537,413
Hay londer and rake, combined, J. Hallahan.. ... 7,
Heater. See I'eedwater beater. Steam and hot

water beater.

Heel gage for makimz beels, F. M. Goss....

Heel or sole plate, E. W, Alsop..

Hinge, coach, F. P. Pfleghar

ngeld joint ’link for boxes Or casmgs, 0. Hem-
]

537,417
831,104

537,380

Hoisting apparatus, C. Y
Hook. See Snap hook.
Hook and eye, J. Berkey 5
Hop picker, M. Marsa.. . 537,056
Horseshoe. combination, J. J lon 537,390
Horseshoe toe calks, machine for makmg,J A
Trudeau . 537,249
Hose and making same, B. L. Stow
Hose bridge, adjustable truss, 5 F bu]llvau
Ice pick, C. B. Darling et al
{mpact tool, 'I'. H. Phillip:
Indicator. See hlectrlcal indicator.
dicator,
Injector, Eynon & Gamble........
Inmlatmg compound, A. C. 'lhumpson
Iron heating furnace. sheet, W. E. Harris.
Journal and box, L ‘\Ietzger ......
Journal bearing. J. Stephens.
Journal bearing, self-adjus!

Station in-

. F. Van Hou-

Kerosene burner. F. P. Boland
Knit belts, forming, B. L. Stow
Knob attachment, A. E. White
Knockdown box, H. Hawley
Ladder, store, J. Ebert......
Ladders, etc., trolley suppo
W.J. Sumner..
Lamp, J. Kirby, Jr.
Lamp base, incandesc y.
Lamp, incandescent, C. A. Merritt......
Last block fastener, 'G. M. Huntington.
Latch, A, A. Mandell.
Lateln sliding door. C.
Lathmg wmetallic, G. Hayes 6o 50
Leg, artificial, Wickett & Pfingsten............
Lafter. See Cover lifte:
Liquid mixing machine. A.F. COOK.uenrnrnrnannnn.
Lock, See Combination lock.
.. 537,311
537,102

537,384

Locking device. J. Schade
Locomotive bell ringer. J. L. Baker
Locomotive traction, means for increasing,

FIT 1 Y . 537.018

@IILONN . . v eveveesanenaneneseeenenennenssen . 537,105
Loom ﬂv shuttle attachment, carpet, W, H

Kynett.... «.ccviiviirnnreniaeicnesaarcnsuessaanss 537,045

Loom for making compound kmt and woven
hose, circular, B. L. & N. Sto
Loom pile wire, R. E. Mur phy
Loom shuttle, curpet wW. }l hynett
Loom shuttle tension rlevnce M &F Lamag
Lubricator. J. H. Smith
Mail bag catcher, A. Kimbe
Mail pouches or bags, Iockmg mechanism tor, O.
M. Chesne .
Maps, manufacturing relief geographical,
Burul .....................................
Measure, indicating tape, . Stuart.
Measure, tailor’s, 8. M. Griffen, .
Measure, tailor’s, H. W. Scott.
Measure, tailor’s, J. R. storey
Measuring apparatus,
Measuring instrument

537,407

557,003
537,082
537285

537,116

. 537.343
537,316

Meat chopper, J.
Metal, appm‘auus for ele

Burton...... 537.405
Metal heatmg

15 [ B S a6 0nbaEn 000000 Oa0R000000 537,008
Metal heutmg apparatus, electric ba!

T 401 1580000000806080 B 08608080R00000000000050003060 537.006
Metal heating apparatus, electric bath, Burton &

YT [ S S0 00000 D RO GOR00REa0060 ..537,011, 537,402
Metal heating. electric, G. D. Burton.............. 537,004
Metal heating, method of and apparatus for

electric, Burton & Angell........................ 537,009
Metal, method of and apparatus for electrically

heating, G. Do BUFtON...eueuerereenin cenennannns 537.007
Metals by electricity, apparatus for brazing, Bur-

ton & ANEell. oot ittt raeaas 537,013
Meter. See (Gas meter. Water meter.

Milk tester, D. W. Curtis. . 537,106
MilkiLg machine, K. H. Hobe. . 537.112
Mill. See Fanning mill. Rolling mili.

Milling and fulling machine, 8. & B. Preston...... 537.170

Mine trap door, G. J. Hotchkiss............
Moisture absorbing device. A. [. Dexter.
Moulding, building, A. M. Beinke......
Motor, W. H. D. Ludlow
Musical box case, H. & \V 'J. Rlley
Vallmg apparatus, M. ock .
Nailing machine filling apparatus. M. Brock.
Non arcing switch, A. Wurt
Nut, axle, C. B. Bagley.......
Nut'locking bolt, E. Stancliff......
Oil and gas separator, J. W. Hough.
Oil cup, E. W. Long..
Oiler, J. H. Halladay
Oiler'ti p for bottles or cans, C. C. Henderson.
Paper folding machine, J. Axken 5
| Paper tubes, making, A. C.
Paper vessels, machine for manufacture of, Hutt
& Phillips.. .
Paste. etc.,on strlps of paper,
ing, Saltzkorn & Nicolad...
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Patrol box. safety. J. F. Brogl;
Pestle, 1.J. Whi
Phrerometer, W. Wi

8258
E58

Piano action, A. Felldin. 145
Picker. See Hop picker.
Pipe. See 'I'vbacco pipe.
Pipe banger, A. G. arzent ..... 537.235
Pipe wrencb, H. M. White. 537.266
Planter, R. H. Avery............ 537,261
Planter, tobacco, E. A Rollman. 233
Plaster alab and making same, rock faoe, J.
....................................... . 536,993
537,02
Plow,H Oldendorph. .. 537,352
Plow, A. Schmidt G0 531,015
Plow snbsoilerattachment, W. J. Ni 531,302
Plume or feather and sewing same, S. 537,321

Post. See Fence post.
See Corroding pot.
Power. See 1'ide power.
Precious metals from tbeir ores, apparatus for
recovering, Long & Car Skaden.
Preserving fruits, A. D. Sh

bepard.
Printing multicolor deslgns on textile fabrics, C.
. BAmondson...........ciieeeiiiiiiiiiiiieiiaess

Prumnglmplement J. M. Grabam.
Pulley, loose, A. C. Rasch
Pulleys, dle for beading metal, 0. W.
Pulping or disintegrating machine, Zi
agemann
Puttlng-out machiue. 1. gaugh
. y

etchum...

Puzzle. block, J. C

531,414
537,19
537,198

Railway, conduit electric. J. H. Guest...... 537'194,
Railway, electric, J st

Railway rail jolnt box 5
Railway signal, H. E. 537,
Railway signal apparatus, electrrc, G. L. Thomas. 53'1 133
Rail way street and station indicator, Murray &

s
Railway swit ch, automatic, O. E 077
Railway tie pla.t.e. adjustable, W.J. Keogan 042
Razor concavlng machine, Fischer & Rlcken- " 53741
Refri gerator car, Robbins & Klrby ..... 531,308
Refrigerator car ventlls,tor. . B. Kirby. . 537,293
Refrigerator cut-off, J. GO€tz.................... .. 537,193

Re|{|stter See Antozraphlc register.
ster.

Rein, safety, W. P Underhlll 00
Rein’ support, J. F. Evins..
Rheostat, J. C. Fyfe
Ring. See Curtain ring.
Riveting machine, J. [. Smith
Road engine, R. H. Avery..
Roasting furnace, ore, T. Edw.
1Rod. See Connecting rod.
Rolling mill. A. Perr
Saddle, barness, N. Teas........

Sand blast apparatus. li‘. W.

Sash fastener, automatic, T. B &. H. Wllcox
Sash holder, L. A. Helnzerllng
Sash. window, F. D. Clere
Saws, machine for setting diamonds in. F. J. G.

Cash reg-

Fromhbolt......ovvveiinniiineiinniisiriinnseieeacnee 37,027

Scoop. sifter, and measure, combined flour, J.

MIMIS. (e eeossinieeeeaanesenrnenasensessnennen e sonne 537,128

Screen. See Window screen.

Screwdriver, pocket, A. B. Stone 537,246
Seam marker, C. A. honney o
ectional boiler, W. C. Bake 537,171
eparatnr See Gold separator. Oil and gas sepa-
Separator, E. Austin.......ce0neeciecisncocssancssns « 537175

Sewing machine, broom, O. C. Fletcher...... . 537,421

Sewing machine fan attachment, C. Nlcholson +w. B3T.063

Sharpener, scissors, Pedersen & YOUDg............ 637,306
Sheep shears, machine, Noakes & Clar! 537,065
Sheet metal can. J. Lee........... 537,162
Shbelf roller, P. J. Pauly, Jr..... .. 537,066
Shoes, makmg, J. W. Packard....... 531.221
Bhuttér bower and fastener, C. Zimmerman. 537,334
Shutter fastenerand bower, M. W. A. Jones 637,040
Sign, revolving, C. R. Hanson 537,034
Signal. See Railway signal.
Signalineg apparatus, polxce. W. H. Kirnan.
Skinning animals, W. S, g
SKlrts and bodices of dresses, attachment for
necting, J. Bird.............cieiciiiiaiiiiaen 537,104
Smeltingore, art of and apparatus for electric-

g G. D. Burto: .. 537,005
Snap hook, J. . 531,332
Soap cutting machlne. J. Jacobsen. .. 537.420
Spark arrester, T. Lee............. 537,048
Spark arrester, J. J 53

Spulldle bearing adjustlng device.
er

Spittoon, W. Hubner..
poke grinding and pol

ro
y, J. H. Sav
Sprlnu clip, G. W. Lieb.
Sprinkler. See Street sprinkler.
Stamp affixing machine, F. P Baileyet al.........
Stamp affixing machine. W. . Lightford..
Station indicator, C. M. Kiler...............
Steam and hot water heater, W. C. ngzins
team boiler, 8. T. Willia
steam generator, G. Harden
Steam generator, A. C. Mott.
Steam generator, A. Seigle
Steermn apparatus, steam and
-teenmz gear, electri
stereotyping macblne.
3tirrup, safety, F. W. M
Stool seat, piano, W.
Stove front, B. ﬁ‘.
Stove, gas, L. Kabn.........
Stove, oil, L. T. Wllcox (r)
Stove or furnace, J. L
Strap finishing machine. J. B. Gathright.
Straw stacker, F. W. Robinson.......
Street gate box, J. L. Brown.....
Street sprinkler, H . Pollman
Street sweeper. J. A
Submergible boat, .l P Hollaud
Surfaces upon articl es having irregular
Ppmtua for formmg. G.

Surn cal geumlp H. Lewis.

ernlliug swWit

Rarlway switch.
Switch thrower, S. Hoenlnger
Tank, J. Levey...............
Telephony, E K. Frost.
Thil couminpz. F. E. Boss.
’l‘hrll couplin, Russell

Tires. manutacturlng pneumatie, J. Richardson, . 537,361

Tobacco brushing and cleaning machine, leaf, J.
Kester..

Tobacco pi A.

[oilet powder bag, M.

‘or edo setter, J. W. Raynor

olley, Furbish & Sta.p

‘run k or box, lunch, A (‘. Bialock.

russ, T. M. Merck.......... c.eeeiiieinieieieannnne

Tube ends, machine for closing, Burton & Angell 537 014

ﬂ‘ube testlng machine, hydrau lc. 'I' W. Heintzel-

Tuftlng
Ty

3333

A. Freschl
wri th ngmachine, G. W. N. Yost
Valve, C. Birker;
galve, ball cock H M. Halde

alve for steam boilers, safety che
Heintzelman ...
ValvBes and their co ectio
ITY . .oveen.
Vehicle brake,
Vehicle wheel, c. J. Holm;
Vending machine, automatic. E. Zrmmerman
Vending machine, coin-controiled, M.

. N. Tomb-'

lin
Veneers, uniting, C. Wittkowsky.. o0
\ entilator. See Refrigerator car venulator.
W agon loading machine, R. C. Ruthven g
Yvashing machine, J. H. Wies
Watch alarm, J. W. Nunamaker
‘Watchmaker’s staking pliers, C. C. Branson.
Watch closet, C. P. Howard......... cencees
Water closet coupling. W. J. Gibs.
Water for use as motive power. means fol

ing and storing sea, G. W. nks
Water meter, disk, L. H. N
Weeder, hand, W. A. Holly..

537,204
Welding apparatus,h electrical, Burton & Angell.. 637,012

Weldrﬂa é)l%ies. method of and ap paratus for butt,
OBD. ..ttt ieeaas

Well drilling apparatus.S. A. Horton .

Wheel. See Vehicle wheel.

Wheel and rail brake, J. Gibbons ...
Wind board adjuster. J. Macpbail.

WWindmill, S. A. Rouse........

Window screen, Harria & Brelsch...

216

... 53T

cesesenenss 537,101
. 59T’

Scientific Jmevican,

+ 687,898

d, valcanizing, H. C. Myers....
Wond, vulcanizing, v : 51408

‘Wool. extractlng grease from. G.
‘Wrench. Pipe wrench.
Wrench, C. W. oeffler

Wrench handle, A Shepard............. 8000000000 . 637,239

DESIGNS.

Car wheel. A.
Ewer or jug, D
Insulator holder, L
Label, L. B. May.
Ornamental cove
Sign plate, C. T.
Stove, wood, 1" S E
Tricycle frame, T

TRADE MARKS.

Baking powder, C. A. Henkel,
Beer, bottled, .foseph Schlitz Brewing Compan
Beer. lager, C. Scnwerdteger
Boots and shoes, G. H. Web

Butter, Joseph R. Peebles’ Son mpan
Buttons, separable, Alsdorf & Holmes..

Canned salmon, Alaska Packers’ Assoclatlon

Cleaning preparation, J. W. Madd
Commutator bars. electrical, W. B. (leveland
Confectionery, Goudy & Ken! o0
Confectionery and cigars, Arbuckle & Company
Fertilizer, certain named; C. H. Thom:
Flour, Joseph R. Peebles’ Sons Company
Flour, wheat, Saginaw Milling Company............
Glass. wlndow. Hs.rtford City Glass Company.
Gloves, kid, A. C. Hartmann
Grease and oil, sxle, Iroquois Bag Company..
Gum, chewing, 'Too-Lip Gum Company
Handles for sporting g0oods, machmes, and imple-

ments, moulded or com ressed F.C. Rockwell 26361
Headache powders. W. A.Speth.................... .34
Bose. beltmg, and packing, Bowers Rubber Com-

Hose. woven fabric, Eureka Fire Hose Company.. 26, 345

Lard, Joseph R. Peebles’ Sons Company............ 374
Lard'and lard compounds and substltutes.G C.
Napheys & Son............o.oeennnn 26.373
Liquors. malt, F. H. Finley & Son ,383
cks, hinges. bells, door openers, and other bard-
ware nsed in construction of buildings and
vessels, F. Keil & son.. ................ ........
Mineral waters and beverages of which such
mineral waters are the basis, Canada Iron F‘ur-
nace Company.......... 26,382

Miners’ tools, machinery, 1w
énlne supplles, Scranton Supply and Machmery
A L O e oo AO0LB00000 « 26,
Mustard and mustard products, J. & J. Colman
Paper and paper bags, Atlanta l’aper Company
s, McCammon Piano Company
Pills. CH B TayIOn . oso BT e

Rasps and ﬂlesi Arcade File Work%‘ og
dy, ¢ n h
facturing Compan:;
Remedy for consumption, 8. Isaac..
temedy for throat and luug aﬂ'ectlons,
alt, Schoen & Somm
3eed, grass, Schlegel
oaps, toilet and shaving.
odawater carbonators, E. Stahl & Compa
team boilers for heating appa.ratus,
Heater Manufacturing Company................
Steel and irgncware. enameled, mottled. Mattbai,
Tea. bontlnental ’l‘ea bompa
‘[in plates. terne plates, and slmllar goods, Ameri-
can Tir Plate Company
Wash ing tablets, Crossle‘vv& ‘Wright.
Whisky and wine, M. L. Wolf
Whisky, rye, Quinn & Oster.
‘Wrencl es. Coés Wrench Company..

Gurney-

A printed copy ot the specification and drawing of
any patent in_the foregolng list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired. and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
goinn list, provided they are slmple, at a cost of $40 each.

f complicated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign parents may also be obtained.

Wovertisements.
ORDINARY RATES.
Inside Page. ench insertion - - 75 cents a line
Back l'nge. ench insertion « - - -« $1.00 a line
lasses of Adverti. ts, Special and

& For s

H igher rates a're required.

The above are charges per agate line—about eight
words per line. ‘I'his notice shows the width of the line.
and is set in agate type. ¥Wngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the foliowing week’s issue.

00D or NETAL WORKERS

without steam power can save
time and money by using our

Footand Hand Power achinery

SEND_FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

lAT“E s Shapers, Planers, Drills, Machine Shop
¢ Outfits, Foot Latf)es Tools and Supplies.
Catalogue Free. SEBASTIAN LATHE

120 CULVEuT ST., CINCINNATI, O.

Ttidl
‘:}\l \ThY

L

MANUFACTURE TO

PECIALTIES & NOVELTIES PATENTED

ARTICLES - SMALL OR FINE MACHINERY.
SENDR oc.U TTO KONIGSLOW
> FIanC 49 MICHIGAN ST. CLEVELAND, O.

POSSIBILITY OF LIFE IN OTHER

Worlds.—A most interesting discussion of this much
debated (luestlon by the ureat astronomer, Sir Robert

Ball. ‘ontained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 992. Price 10 cents. To be had at this
oficeand from all newsdealers.

\. &sz>¢ HAVE YOU SEEN
The New Green River Al
Drilling Machine ?

Everything done—drilling and revers-
ing—with one band without taking it
from crank Pric - - $15.00

& Send )‘m' Catalogue.
WILEY & RUSSELL MFG. CO.
Greenfield, Mass., U. S. A.

Starrett's Universal Surface Gauge

This gauge has joint at
base allowing spindle
and scriber to be moved
back and forth and
laced in an sition
rom upright to horizon-
¢ f] todreach overi! back
: of, and underneat
Prlce,No.l.slnch ........ $2.50. No.2,12 inch .......
0. 3, with two splndleg '12 and 18 inches......
@

24| The L. 8. Starren Go,, p.o.“Smw‘fi"F{“ oL MAS,

MECHANICALDRAWING

echanics, 8team Engineering, Electricity,
Aroh: tecture, R, R. and Bri E mnciz.
Plnmbm& , Heating, Mmmg Bran
es, 8 for free circular, statmg subject
wish to study or your trade,

Correspondence School of Industrial
- Sciences, SCRANTON. PA.

Studv Electricity at Home

Ty our correspondence method, with FREE APPARATUS.
erms low. Cat. free. Scientific Machinist, Clevel’d, O.

VANDUZEN *52v* PUMP

E BEST IN TH! 'Ill
umps Any Kind of l.lquld
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZE
200 to 12000 Gallons per "Hour.
Cost §'7 to 875 each. Address

THEE W. VANDUZEN (0.,

102 to 108 E. Second 8t., Cincinnati, 0.
MEASUREMENT OF POWER.—BY G.

D. Hiscox, M.E. A description of several improved
forms of absorption and transmitting dynamometers
for the measurement of the useful work of prime movers
in mills and factories. With 17 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 992.
Price 10 cents. To be had at this office and from all

FENCE

"HARTMAN"/.::.

~For!——lEZL_D and/\ F—_ARM

HUMANE— STRONG — VI‘SIBLE ECONOMICAL

Holds but DOESN'T HARM your stock.
Can be built to STAY TIGHT all seasons.
Get ciiculars & estimates from dealers or

HARTMAN MFG. CO. &5 it sk s

Factories:ELLWOOD CITY, Penna.

ful Calendar, send 4 cts. in stamps.
Tu lNVENTUR E. Konigslow, Manufac-
s turer of Fine Machinery
and Models, offers Special Facilities to Invent«
ors. Guarantees to work out ideas in strlctest secrec
and an,% improvement that he can est with the
work. Thousands of men have crude though really val-
uable ideas, which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seuneca St., Cleveland, Ohio.

@- lNVESI:g:’TE IDE\’
BICYCLES.

A\PR. 17, 1894 4

‘We guarantee a gain in power
over other cranks of 12 per
cent. with equal pedal force
applied.

Elliptical cranks made to fit
all makes of wheels

2 cents; large, 4
F. F. IDE MANUFACTURING 00 - - PEORIA ILL.

Parson’s Horological Institute.

School for (([atchmakers

ENGRAVERS AND JEWELERS.

8 Send for Catalogue and References.

PARSON’'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

For

i NICKEL
m-; AND

82 ELECTRO-PLATING
E% Appnratns and Material,

=

8 Hanson & Vanlnkle Co.
gs Newark, N. J

g 81 L1BERTY ST., N. Y.
85 35 & 37 8. CANAL ST,
B CHICAGO.

'DEA DEVELUPEI). Absolute secrecy. Send

for particulars. Advice and suggestions free.
Correspondence and sample orders solicite ears
in business. Gardam & Son, 98 John St., New York.

STEVENS PATENT

WING FIRM JOINT CALIPERS
With Wlnz and Set Screw.

TSIDE. No. 56 B.
lst, by mail 1p
13 Inch slgg i 4'inch, $1. soris nch szm
12 125 All highly polished. .

Ideal and Leader Spring Dividers and
Calipers, Surfuce Gauges, and Fine Ma-
chiuists’ Tools. Ilustrated catalogue

ee to all. J. Stevens Arms & Tool
0.5 P.O.Box 280, Chicopee k'alls, Mass

“0TTO”

" CAS anp CASOLINE
" ENCINES.
)vstolll]h.pn Canbe used in

country inde-
pendent of gas works
or gas machines.
No Boiler, No Danger,
No Engineer.

Uv g 45,000 SOLD.
The Otto Gas Engine Wks., lncorp’d, Philadelphia

Shmgle, Headmg, and Stave Mill Machinery

and Veneer Cutting.
Send for Cat. A.
Handle Machinery
for Turning Handles
for Brooms, Axes,
ete. Send for Cat. B.

Pulp Ma-
Send Jfor

Wood
chinery.
Cat. C.

Trevor Mfg. Co.
Lockport, N. Y.

Improved Gauge Lath.

My original metkod $2. 100 pp. pam-
lslx!lgc" %Iﬁ(!ﬂrspou.e & 20 i, ﬁ::ogncf”lt‘e&s:&:{ cnfi“c?ﬁ&f

JCARD PRINTER FREE

! Ban any name in one minute; prints 500 card:
hour. YOU can make money with it, A foutof
pm typs, also Indelible Ink, Type Holder, Pads
Best Linen Marker; worth $1.00.
&npl. -slhd FREE for loa stamps for postage on
outfit an hmcualqu 1000

Bre, 65 Cortlandt 8t N.Y. City

© 1895 SCIENTIFIC AMERICAN, INC.
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" Grxmesuze ¢ Regarding proy for the coming year,
would say, we Aope to double :ur m‘ s output qum
‘}L’:.‘.‘f'o‘:.e”.:fﬁ.,.ﬂ"“’;.;‘.‘..'.‘"}“”' adn 3‘:.".‘;.’ Hare sold. s"’ -

Ve 10! m at are nee
commencing the sale én 1589, WE HAVE SOLD ABOUT

AERMOTORS

;V:t do go: :‘t)trtl‘t‘mte this tai;ly od mo'di enﬁlr:‘ly to ouref.
orts, bul e superiority of the goods which you m
Bunsiss & Dovis. Usbane, T Februsry 18, 1805, Yo make.

GesrLEMEN : We bought and put up ’Aermotor No. 2, and
out .t the first fifty which you made we had thirteen. Smce
that time we have sold about

400 AERMOTORS

In our small territory is represented the history of the Aermotor
and the Aermotor Company from the beginning to the present
hour. That history is one unbroken triumph.
Aside from the Aermotor there have been but few
other windmills put up in our territory—just
enough with which to compare and
show the infinite su- fl periorityof the
Aermotor in design, A workmanship,
finish (all galvanized after comple-
tion), and ability to run and do effective work
when all others stand idle for want of wind.
We should have sold more, but this region was well
supplied with wind power when the Aermotor ap-
peared, it being only 66 miles to Chicago, and had for
feurs been the battle ground for ten or twelve of the
argest, best known and strongest windmill com-
Ennles, all being located within 50 miles of us.
UCH OF OUR BUSINERS HAS COME FROM RE.
PLACING  WOODEN AND OTHER UNSATISFAC.
TORY WHEELS WITH AERMOTORS. You say
you have during the past year surpassed any pree
vious year'’s record by about one-hslf and that
you expect to double your 1ast year’s output the
coming year. Counton us for our portion of it, for
the Aermotor never stood farther above all com petitors in repu-
tation and in fact than to-day. Swiru & Baient, Marengo, Il.,
February 25, 1895,
The next Aermotor ad. will be of pumps. Weshall offer for

$7,.50 A 8IS

three way fom ump All dealers should have it or can get it
to sell at that pr ce. All Aermotor men will have it. The week
following will appear our advertisement of galvanized steel
tanks at 2}4 cents per gallon. They neither shrink, leak, rust,
nor make water taste bad. Aermotor Co., Chlcagos

I~ Mention the SCIENTIFIC AMERICAN.

MANUFACTURE OF SALT.—BY
Thomas Ward. A valuable and interesting paper treat-
ing of the various methods by which salt is produced in
different parts of the world, but more especially in Eng-
land. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 993. Price 10cents. To be had at this
office and from all newsdealers.

REPAIR BlBYBlES FOR A LIVING.

to make
G831 Pramake &3

Full outfit—

Bellows, Blowpipe, Vlse File

Nippers ke Threader,
Solder, Borax, Spoke t

uloutﬁts or factories.
three 2-c or 1Uus. C {(Tool:
FRASSE CO.. 21 Wnrren Ste, Now ¥ ork.

EDGE TOOIL.S
are often nearly ruined by using a grlnd-
stone not adapted to the work.
quarries })roduce a large variety of grlts
suitable for grinding any tool.

May e send you our Catalogue,
awhich will give you some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAFTON, OHIO.

BUY
TELEPHONES

That are good—not ‘*cheap things.”’

The differ-

ence in cost is little. We guarantee our apparatus and
Suarantee our customers against y d:a nt suits.
ur guarantee and instruments are lHl'l GO0,

WESTERN TELEPHONE CONSTRUCTION CO.,
40 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephones in the United States

ABBORUNDUM

o=
e e Iy Bt
NOUM us.

NOW READY !

Fourteenth Edition of

Experimental Science

DIAMOND
POWDER:C|

IRBO)

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,student, teacher, or anyone interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optical Projection of Opaque Objects. new experiments
in Projecticn, Iridescent Glass, some points in Photo-
gmphy. including Hand Cameras, Cane Cameras, eto.;

ystems of Electrical Distribution, Electrical Ore Find-
er, Electrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantlallﬁ and beautifully
bound. Price in cloth, by mail. $4. Half morocco, $3.

§¥Sead for illustrated circuiar.
MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY. NEW YORK.
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Tho Teohao - Chemital Reseiph ook

Containing Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoveries in
Chemical Technology. and their Practical Application
in the Arts and the Industries. Edited chieflyfrom the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Helnzerlmz With additions hy
William 'I". Brannt and William H. Wabl, Ph.D. (Heid.),
Secretary of the Franklin Institute, Philadelphla. 1llus-
trated by 78 engravings, one volume, over pages,
12mo, elegan tly bound in scarlet cloth, gil t, closely pnnt-
ed, containing an immense amount and a great variety
of matter.

Price $2.0), free of postage to any address in the world.
¥ A circular of 32 gxaqes showmg the full Table of Con-
tents of thig important Book, sent by mail free of postage
tt‘)i:imv one #n any part of the World who will furmsh his
address.

HENRY CAREY BAIRD & CoO.
INDUSTRIAL PUBLISHERS,BOOKSLLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. 5. A.

DEAFNESS

and HEAD NOISES relieved by using
Wilsen’s € mn sense Ear Drams
New scientific ention, entirely different
1n construction from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill bas given norelief.
They are safe, comfortable, and invisible;
nave no wire or string attachment.  \ rite
for pamphlet. &~ Mention this paper,
WILSON EAR DRUM MFG. CO.
Loulsville Trust Co. Bldg., Loulaville, ‘Ky.,
and 1122 Broadway, ew York Cit y.

BI-SULPHIDE
OF CARBON

GATE:

E}O T\
=7

Drum in pusition.

for use in the arts, Killing Insects
in Grain, Killin, Burrowlng An-
1mals, etc. _Manufactured b;

E. R. TAYLOR, Cleveland Ohio

ROCK ’ 2 o
AND
** DREAKER®
g
GREATER CAPACITY USINGLESS
POWER THAN ANV OTHER ON EARTH

rHF W0 s ! M[NlNG &ERVDESE{ERX

j s ‘ & GATES IRON WORKSoeer T
VSRR Tmea 505, CLINTON ST CHICAGO.

Us%){:LD ) i MopERN

FUNDAMENTAL PRINCIPLES OF

Business; Their Application in Practice.—A lecture de-
vered in the Sibley College Course by T. Dunkin Paret.
A very interesting presentation of the subject, full of
practical suggestions as to the conditions necessary to
btan business and professional success. Contained in
CIENTIFIC AMERICAN SOUPPLEMENT, Nos. 998 and
99, Price 1Ucentseach. To be had at this office and
rom all newsdealers.

Durable—Easily Applied.
a Thisroofing is manufactured

from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar rootings do. §3F_ Send for
Jree sample of roof 12 ears old,
§p with circular and ist to
‘WA RREI\ CHEMICAL
& MFG. CO..

Fult st t
RooriNG: - N:wo#orl:‘.eﬁ JS.A.

AMERIGAH GAS FURNACE CO.
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNACES,

for all kinds of Mechanical Work,

HIGH PRESSURE BLOWERS, ETC.
§F~ IUustrated Catalog
Address, SO NASSAU s'l‘ltl-:lu'l‘. NEW YORK.

ARMSTRONG 8 = PIPE = THREADING

CUTTING- OFF MAOHINES

Both Hand and Power.
Sizes 1 to 6 inches,
‘Water, Gas, and Steam_ Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Dies
. universally acknowledged to be
THE BEST. Send for catalog.
Armstrone Mfg. Co.,
ridgeport, Conn.

COMPOSITION AND CONSTITUTION
of Certain Alloys.—A paper by Dr. C. R. Alder Wright,
F.R.8,, epitomizing the author’s experimental inquiries
into the subject of the relations of metals to one an-
other as regards their mutual miscibility or solubility
when rendered fluid by heat. With one illustration.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 999 and 1000. Price 10 cents each. To bé
bad at this office and from all newsdealers.

MACHINES. Corllss Enclnes. Brewers’
|CE and Bottlers’ Machine i[ THE VILTER
MFG. Co., $%99 Clinton Street, Milwaukee, Wis.

THE

STEAM
SPECIALTIES.

835,000 Penberthy Injectors in ac-
tual use on boilers in U. 8. and Can.

¥ Send tau’i‘me
PENBERTHYf INJECTOR CO.
113 Seventh St.,, DETROIT, MICH.

FOOT POWER MACHINERY

Seroll 8aws, Tools, Drills, Forges, etc. Send 4c for
catalogue. Wilkinson Co., 88 Randolph St., Chicago.

Boxot50 Gigars

AND AN

I&k GOLD FINISHED

Wntch,(lhnrm and Chain.
Cut This Advertisement
Out and rend 1t to uswith
your name and nddren
and we will send to
A by express for exam nu
tion this genuine 18k gold
plated watch (eqlul inap-
pearance to solid gold)
Ml and a box of 500f our very
tinest cigars. You examine
them at the express oﬂlco
and if satisfactory
the agent $2.98 and t! ev
are yours, This is aspecial
offer to introduce our
i cigars,and only one watch
N and one box of cigars will
¢ sent to each person or-
dering at thisprice. The
watch is a beauty and
would cost you in & retail
L4 store twice asmuch as we
l/ offer the cigars and watch
Q oﬁelber for, Mention in
ether you want gen

our letter
or ladies

and write ”.d.“. this will not appear again. Address

ATIONAL MFGC. & IMPORTING CO.,
Dearborn Street, Chicago, Iil.

Scientific

American,

THE “OLIN~
GAS AND GASOLINE ENGINES,

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES.

TEE OLIN Gas EncgineE OCo.,
222 CHICAGCO STREET, BUFFALO, NEW YORK.
Ruggles-Coles Engineering Co., 39-41 Cortlandt Street, New York, Agents,

ARTESIAN WELLS —BY PROF. E.
G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
sian wells. Some chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. ‘I'o be had at this
office and from all newsdeulers.

ILWELL SUPPLY G.

Manufacturer of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Wster or Mineral Tests,

Boilers, Engmes pe, bordage Drilling
Tools, ete. 1liusd uumnaue price ists,
and discount sieets on request,

Pittsburg, Oil City and Bradford, Pa,
Algo, 32 Cortlandt 8t., New York.

BELL’S ASBESTOS COMPANY, Ltd, of Lon-
don, with Branches and Agencies throughout the United
Kingdom, Europe and the Colonies, are open to repre-
sent good American houses for the sale of Machine
Tools, Pumps. and Machivery
having extensive show rooms, a competent staff of
tical r us)resentutnves and travelers are employed. Reply
with full particulars to Bell’s Asbestos Co., Ltd., South-

wark, London.
RED GEDAR
JEEL TANKS 36 it

Diameter.
WHITE PINE. CYPRESS, REDWOOD.

16 Murrai St.. New York. WILLIAMS MFG-GO-

36 S. Market St.. Boston.

321 Vine St , Philadelphia. Kalamazoo, Mich.
PROTECTION FROM LIGHTNING.-BY
Alexander McAdie. A valuable paper discussing the
efficiency of lightning rods and the proper method of
erecting them. Contained in SCIENTIFIC AMERICAN

SUPPLEMENT, No. 998. Price 10 cents. T'0 be had at
this office and from all newsdealers.

\\_ )

L8 & EXPERIMENTAL WORK. 8MALL MACH| mm

s MhEw FORK ATENCIL WORKD 100 NASSAU BY H.¥

Telephonmgs Made Easy

forx

Use Reed’s Pneumatlc Cushion on
your Receiver and stop all outside
noise, buzzing, and clickin, Hear 50
per cent. better. Sent on hours trial
to any responsible party free of charge.

Send for full descriptive circular.
AGENTS W ANTED.

C. MAYNARD EVANS

Sole Agent U. 8. and Canada,

107-109 World Bldg, NEW YORK CITY

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any

quickly ascertain, free,

whether an invention &obably is
tentable by writing to

mmunications strictly conﬂden—

tial. A handbook of atents and
bhow to obtain them sent

PATENTS

circulation of any scientific work.
$3 a year. Specimen copies free.
Address MUNN
New York, 361 Broadway-

:{:N B I e Y innd lowesptz(zp?lr:ﬁesé E;‘.Y'rss

N\ 2
i\l\ Z\ % old rells.ble Sylphs and Overiands.
3 Wesell everywhere.Cata.free. Estah.’64,

ROUSE, HAZARD & C0., 16 G st., Peoria,Ill,

= |NCUBATORS.

The Improved, SELF REGULATING,
“0l1d Reliable’’ has no superlor
World's Favorite, 6 Cents in stamps for

High o8
new 112 Poultry Guideand Catalogue
fc::l' for I-BQ:‘“ w.zi yor Prorr? nnde

plain. Address, RELIABLE INCUBA'
AND BROODER CO., Quinoy, h-u

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

The Electric Candle

for Magic Lanterns. Absolutely the newest
and least expensive device for scientific or

opular rojectlon by electricity. ¥~ Send
or spec circular.

QUEEN & CO. (Incorporated),
1010 (‘hestnut St Philadelphia, U.'S. A.
p For_Catalggue ot the
n Instrument
you thlnk of buying. Vio-
lins repaired Cremona

e
ystem. C. STORY, 26 Central bt., Boston. Mass.

wounmcufmn FREE, MissingLink
Pussle, De Bottla Pocket Cmm. Latest
Wire P\lllll!, Bpool Book of Bleight of
Hand, Total Vdmwo Sent free with immense
| == catalogue of 1000 Bargains for 10c. for postage.
==5%8] [NGERSOLL & BRO. 65 Cortlandt Btreet. N. T

THE [ELECTRIC LLAuNcH Co.

OFFICE AND WORKS: 186 STREET

No MoORE DuLL SHEARS!

The l)IAMu\ D SHEARS and
SCISSORS SHARPENER. For
Barbers, Tailors, Dressmakers,
,» and every woman in the land.

Warranted to sharpen any size
Shears or .Smssors in 10 seconds.
Leaves a keen and lasting
edge. Beautifully nickeled.

s Price 25 Cents.

%gents DIAMOND CUTLERY CO.

anted. 64 Broadway, NEW YORK CITY.

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia, October, 1894, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tammed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992, Price 10 cents. 'I'o be had at this oftice and from
all newsdealers.

The Only Accurate Judge of a Cow

—IS THE—

BABCOCK MILK TEST

It tells the Butter Value of any
ample of milk orcream. The ldeal
chine is sim ple, cheap, reliable.

CREAMERY PACKAGE MFG. CO.
1to5 W. Washington St., CHICAGO
B Please mention this paper.

NEW PATENT PETROLEUM OIl. ENGINE.
Important obvious advantages over all others. Abso-
lutely safest and cheapest motive power. Cost about
half the price of steam. Patent for various countries for
sale (or royslti' . Write Box P. 52111, Smlth’s Adver-
tising Agency, 133 Fieet Street, London, England.

SJET BLACK-5.&H.WATERPROOF IND|
'T — [REE FLO\?J}SG& ABSOLUTELV WATERPRO AIN INK

=9 THE B T- LIQUID PRAWING |"KN°w MADE

If your dealer does not keep this ink in stock
send 25 cents in_stamps to THEO. ALTE-
NEDER & SONS, P uadellphia, and they
will send you a full size bott

ACETYLENE. THE COMMERCIAL |7,

Synthesis of Illuminating Hydrocarbons.—A paper by
Prof. Vivian B. I.ewes, read before the L.ondon Society
of Arts. 'I'me production of acetylene from calcic car-
bide obtained by means of the electric furnace. the
light-giving value of this hydrocarbon, its value as a
ste ping stone to the synthesis of other hydrocarbons.

its commercial possibilities. Contained in SCIEN-
'l‘lP[c AMERICAN SUPPLEMENT, No. 998, Price 10
cents. To be had at. this office and from ull newsdealers.

AGENTS s75'a weex,
At home, using or selling (a‘-r-y

Plater, or collecting goods for us
to plate. We do all kinds of plat-

ing at our works, manufacture the
materials and outfits, and teach

and mlterhls for polllhmg. prepar-
& Co.. Plating Works,
To manufacture Hardware Specialties, Pat’d Novelties
BI cY LES We make handsomest,
LADIES’ |direct from factory for$50
PATENT STEEL
D. W. KOLBE & SON, 1339 Arch St., Philadelphia.
on STRICTLY SCI-
refunde
A. Bldg., Chicago, Ill.
mported cloths—Suits and Ov
porters—guarantee perfect fit, superior
BT B e e C O
lng instructi

the art. Wesell the only complete
ing, plating and finishing every-
4, Columbus, Ohio.
and Sheet Metal Stamping. g Mfg. Co., Racine,Wis.
highest grade $100. wheel
MEN'S i tho worid o
llustrated catalogueexplains our new plan. Send for
ARE THE BEST.
Satlsfactlon guaranteed or money
EAR VAPORATOR CO., Y.M.C.
lrom 810 to 620—the style and
workmanshlp and ﬂnest trimmings.
with priviler;3 cl examination. Write
THEPRO

outfit, including lathe, wheels, tools
thing. Circulars and prices free.
CONTRACTS WANTED.
SENT FOR EXAMINATION BEFORE PAYMENT
intheworld andsell you
% F.S. WATERS & CO., 155W. WASHNGTONST.,CHICAGO, ILL.
Established 1849.
CURES DEAFNESS
ENTIFIC rlnclples.
No drums. Made of gold. Circulars free.
MADE TO_FIT. Yﬂll.
terial you select. We are direct lm-
rges to any pa.rt ot
forfr and measur-
202 and 264

ns.
GRESS TATLORING O
State St., Dept. 24, tnlugo. 1.

Telephones

Sold outright. Cannot get out of order.

Guaranteed free from infringement.

Suitable for exchanges or private plants.
Send for Testimonials and Prices.

ome good territory left for reliable agents.
Mason Tereprone Co., Ricumono, Va.
Agency or Branch Business
for regular manpufacturing
house, and invest some cash
capital in merchandise to
business experience, amount of money he can invest,
and references Fair sa]ary and_commission to suit-
able party. dress BURGESS sHORT, Sec’y,
328 I)enrbol'n street, CHICAGO.

Man able to handle State
be carried at his headquarters. Applicant please give
GASOLINE ENGINES.

136 to 75 horse power. For Propsllm Boats of all klnds.
(%lﬁieapest F‘uelpAbsolute Safety, Noiicensed Engineer,
Simple Lonsz{l\lctt.lon Hum in Successful Use.
I~ Write for illustrated

{l )BE GAS ENGINE CO.,
Merion Avenue & 49th Street, PHILADELPHIA, PA.

MORRIS HEICHTS,NEW YORK CITY.
VAPOR ENGINE ano

M 0 NITo POWER COMPANY,

8 Enic StreeT, Grano Rarios, MicHiaan.
GASOLINE LAUNCH ENGINES ano LAUNCHES

SEND FOR CIRCULAR.

© 1895 SCIENTIFIC AMERICAN, INC.

255

i

PROPOSALS.

PROPOSALS FOR ERECTION
Hall, West Point, N. Y.—Office of Post Quarter-
master, West Point, N. Y., A il 4, 1895.—Sealed propos-
n.ls ln tn licate will be recelved at this office until nvon
SDAY, May 15, 1895, for the construction of a
Memorial Hall.’ Plans ¢an be seen and forms and speci-
fications obtained at this office or at the office of Messrs.
McKim, Mead and White, Architects, 160 Fifth Avenue.
New York City. The rluht is reserved to reject any an
all groposa.ls J. B. BELLINGER, Captainand A. Q. M.,

OF MEMORIAL

3 IMurray’s Pat-
ent Rotating

Fans are inval-

uable for Res-

| taurants, Ho-

tels, Meat Mar-

kets, Saloons,

Il Tunch Coun:

ters, Groceries,

| Bakeries, Con-

| fectioneries,

and in fact all

| placl:leszrm;bled

wit] eat oOr

———== | Jflies. The only
| perfect Fan

i made that can §

be driven at

RATED |

BACKUS WATER MOTOR

| We ALs0 MANIFALTURE THE CLLL

Prices, from $6 to $35. Send for circular, to
Backus WATER MoToR Co., NEWARK, N. J

" GIOVANNI MINA,

MANUFACTURER OF

Piano 0rgans.

REPAIRING and
TUNING.

19 SULLIVAN STREET
NEW YORK.

CONSULTATION INVENTORS.

AND ADVICE TO

Experimental work of every description. Automatic

machinery designed and built. end for circular.
ALTBY MFG. CO., Brooklyn, N. Y.

F. W. G. WOOD ENGRAVER'S LINER

All sizes from No. 1to 30, for 2 to 26 lines.

Lines Uniform. Shar?m
The only Liner made it wlll work from

e AT
black into white.
$1.00 each, or $10. a dozen. Angle, Tint, and
Lozenge tools, 75¢c. each. Illustrated circulars free.
. "= WEIN, 41 John St., New York.
Headquarters forJewelers’ Tools and Supplles.

B | G Y G lE s | 250 fine second-hand pneumatics cheap

i
Eveanool Guam'nteed Perfect. Price

« Best new makes %B? Send for
big bargain list. A. MEAD & PRENTISS, Chicago.

WURKSHUP‘?‘.!L"‘

WITH
YOUR

With outﬁts of Barnes Wood and Metal Work:lng p

1999 Ruby St.y Rockford, Ifa.

MATCH = MACHINERY

Latest improved. Complete plants furnisbed. JO!
DONNELLY, 1209 Buttonwood Street. Phlladelphta. Pa.

v8u USE GRINDSTONES?

If so, we can supply you. All sizes
nred and unmonnred. always

kept in stock. Remember, we make a
3] eclal tyof selecting stones for all spe-
cial purposes. §F Ask for catalogue.

‘A The CLEVELAND STONE CO.
kaw=>— 2d Floor, Wilshire, Cleveland, O

A Valuable Book

12,500 Receipts., 708 Pages. Price $5.
Bound in Sheep, $6. Haif-Morocco, $6.50.
This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the Nci=
entific American during the past fifty years; together
with many valuable and important additions.

Over Twelve Thousand selected Receipts are
here collected; nearly ey branch of the useful arts
being reprnsented. It i8 by far the most comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest value, armnged and condensed in
concise form convenient for ready use.

Aimost every mqulry that can be thought of, relating
to formule used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are eng‘a.ged in any branch of industry
probably will find in this book much that is of practical
value in their respective callings.

Those who are in search of independent business or
smployment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent
suggestions.

8 Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yerk.
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W overtisements.

ORDINARY RATES.

Inside Page. each insertion, - 75 centsaline
Back Page. each insertion. = « $1.00 aline

8§~ For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate tyve. FEngravings may head acdver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as ‘T'hursday
morning to appear in the following week’s issue.

\

AN

Crescent Bicycles.

$75 {No: I tfor MEN). 28in. Wheels, 23 s
75 \No. 4, (for LADIES), 26 in. Wheels, 22 ibs.

$ h) No. 2, (for YOUTHS), 26 in. Wheels, 21% lbs.
SO0 {No. 5, (for MISSES", 36 in. Wheels, 24 1bs.

$ o {No. 3, (for BOYS), 24 in. Wheels, 21 lbs.
4 No. 6, (for GIRLS}, 24 in. Wheels, 23 Ibs.

For experienced riders desiring a reliable light
weight Bicvcle, we recommend our CRESCENT
RCHER, 20 lbs, 28 in. Wheels. PRICB $9o0.

Illustrated Catalogue Free on Applicaiion.

WESTERN WHEEL WORKS, {Shicaco. <
MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No.908. Price 10 cents. To be had at this
office and from all newsdeulers.

SESSSSSSSSSSNSERERARENSRERNNNBRRRNNNND

§ Zhrmny, $85.AND $100
King« All Roads @%@

W: b
FIVE MODELS—LADIES' AND MEN'S.

Weights, 18 0 25 pounds._
40 Page Caulogue sent for posiage.

FIDE A MONARCHSKEEP I FRONT

iMONARCH CYCLE €O0.{

CHICAQO. U. S. A.

. {New. York. Mempnis, Detroit, Ogover Sgit Lake
8ﬁ""“]_e"'esfcuy. Sen Franera=y, Portiana, Yoronto -

KEUFFEL & ESSER CO0. i 5n stz N.Y.
BRANCHES:
708 Locust St., St. Louis.

111 Madison St., Chicago.
Drawing llaterials

Esser’s Patent Pivot Joint Compasses, the acme of
perfection, superior to all other pivot joints. Handsome
twelve page pamphlet * How to Select Drawing Instru-
ments,” sent free on application.

PRIESTMAN SAFETY OIL ENGINE

“ Phenomenally low in cost of operation.”—Franklin Inst.
NEITHER ~
STEAM
NOR
ENGINEER
Economical, Simple, Safe, Au-
tomatic.

For Electric Lighte ?
ing, Pumping, Milling, etc.

PRIESTMAN & COMPANY, Inc.
Front and Tasker Streets, « « Philadelphia

The
. American
 Bell Telephone |
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
covering all forms of
Microphone Transmitters
or contact Telephones.

e =

American,

THE * AC

N

IN-DESIGN-FINISH

WORKMANSHIP ]
25> STRENGTH %

: |
BI(YCLE PERFECTION

ME -OF

o

Ze

-9

>

%

Boston. New York.

PACIFIC

San Francisco. Los

-
)

OVERMAN WHEEL CO.

Makers of Victor Bicycles.
Chicago.

3

Detroit. Denver,

@

COAST:

Angeles. Portland.

=

~
J

DIFFICULT & INTRICATE PROBLEMS
especlally soliclted. Twentyyears’ ex=
perience In high-class steam englneer=
Ing. HOLLY STEAM ENCINEERINC
CO., Providence, R. I.

W.L. DoucLAS

sa SHOE IS THE BEST.
FIT FOR AKING,

$5. CORDOVAN,

FRENCH&ENAMELLED CALF.
'4.5350 FiNE CALF & KANGARE
$3.50 pOLICE,3 SOLES.
4280 32, L0 HNGHENS,
$2.$1.75 B0YS SCHOOLSHOES

8 e
$250%2.51.7¢
$3°2% 5 grponsouy

SEND FOR CATALOGUE
- L.-DOUGL.

" » *

Over One Million People wear the

W. L.Douglas $3 & $4 Shoes

All our shoes are equally satisfactory
They give the best value for the money.
The{ equal custom shoes in style and fit.
Their wearing qualities are unsurpassed.
The prices are uniform,---stamped on 80
From $1 to $3 saved over other makes.

_ If your dealer cannot supply you we can.

PERFORATED _
0OF EVEP‘Y R

284 PEARLSTNY.

GARDENIER’S ———m. Ready May 1st.
Ready Help for Locomotive Engineers

This little Book is one of the most practical works
ever published on the subject, with a great amount of
information of immense value to Engineers and Fire-
men. Price $1.00, postpaid, to any address on re-
ceipt of Ence. . . 4

DWARD MEEKS, Publisher, Philadelphia, Pa.

The New Model

emington

for Automatic FireSprinkler Plants

Kombi
Camera
$3.50

SMALLEST CAMER

Qarry it in your pocket. Size 1% x2in. Weight4 oz.
takes 25 pictures with one loading. Made of seamless
metal, oxidized silver finish. Size of picture 1in. sq.
The s{x_nplest‘, camera made. Any boy or girl can use it.
Everyinstrument fully guaranteed. Not a toy, but t}j
praetioal camera. THE KoMBI complete. $8.50. Rolk
of firm (25 exgos_um.e) 20 cts. extra. e develop your
negatives if desired. Illustrated Booklet Free.
AlfredC. Kemper, Mnfr., 208 Lake-st., Chicago

BRANCHES—LONDON:36 Oxford-st., W.
BERLIN: 10 Taubenstrasse, W. )

AEENIEI!&"“D ror FINE TOOLS W EveRysyop,
* C.H.BESLY & CO.

CATALOGUE
CHICAGO, ILL.U.S.A.—

TOWERS aw TANKS

PATENT SECTIONAL o

ALL IRON TOWERS [

of 4 and 12 Columns,

for Water Works, Cities, 'owns,
and Manufactories.

PLAIN, ALL WOOD TOWERS
ELEVATED TANKS

MANUFACTURERS OF |

TRON and STEEL TANKS,

Louisiana Red Cypress Wood Tanks
a Specialty.

W. E. CALDWELL 0.,

219 E. Main Street, N
LOUISVILLE, KY., U. S. A. B E.

14 to 50 H. P.

sterling, 111., P.O. Box 148,
Is where you must address for
printed matter and informa-
tion regarding the

Motor of tbe 19tk Century.

Used any place, by any one,
for any purpose
Many imitations.
Only one original.

Charter Gas Engine Co.

<
EcoNomy, ReLuniUTY,
SINPLCITY. SAFETY.

Bicycles, Watches. Guns, Tuggies. Harpess,
Sewing Machines.Organs, Pianos. ~nles, Tools
Scales of :il virietiea :ind 1000 otherarticles.
Lists free. CnicaGoScaLE Co., Chicago. 111,

Al 3 Price

= Iypewriter.

MATCHLESS CONSTRUCTION,
UNEQUALED DURABILITY,
UNRIVALED SPEED.
Many Notable Improvements.
SEND FOR ILm CATALOGUE.

WYycKkorr, SEAMANS & BENEDICT,
327 BROADWAY, NEW YORK.

COLD DRAWN STEEL

buys a beautiful little Canoe; or
a Magnificent Pleasure Boat for
¥~ Send for age illus cataloq.
J. H. RUSHTON, CANTON, N. Y.
() SHELBY STEELTUBE Co The First in America.

SEAMLESS TUBING

Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mecbanical
purposes where lightness and great strength are desired.
THE SHELBY STEEL T

d,
BE CO., Box 15, SHELBY, OHIO.
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ENGINE Boilers and Machine Tools. New
y and Second-hand. Send stamp for paper
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y.
M E RY Emery Wheels, Grinding Ma-

» chines and Grinders’ Sugplies.

Quick process and large stock, When in a burry,
buy of TTHE 'I'ANITE (0., NEW YORK CITY,
CINCINNATI, and STROUDSBURG, PA.

$8.00

Size of
Pictures,
3% x3%in.
Weight of
Camera,
21 0Z,

THE

BULLET.

A roll film camera that hits the mark every time,
It’s a repeater too ; shoots 12 times and can be

Reloaded in Daylight.

The Bullet is fitted with our new automatic

shutter. One button does it all—sets and releases
the shutter and changes from time to instantaneous.
Achromatic lens. Handsome finish.

An Illustrated Manual, free with every instru-
ment, explains its operation and tells how to finish
the pictures— but * we do t/ke rest’’ when you prefer.

EASTMAN KODAK CO.
Camera Catalogue Free, Rochester, N. Y.

SAFETY THRUST COLLARS
SOLID AND SPLI'T.
!

Of character and at price to suit

7¢ the most critical buyer. Dealers
in shafting will consult thei

interests in writing for Price "

List and Discounts.

THE GOUVERNEUR MACHINE Co., Gouverneur, N. Y.

- - THE = =

i
|

" ESTABLISHED 1845.
The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly--52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity.1elezraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Snbscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year -52 numbers—
postage prepaid, to any subseriber in the United States,
Canada, or Mexico, on receipt of 'I'hree Dollars by
the publishers; six months, $1.50; three months, $£1.00.

Clubs. - Special rates for several names, and to Post-
masters. Write for particulars.

T'he safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

IMUNN & CO., 361 Broadway, New York.

———@_—
<= THE = -
Scientitic Qumerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many c¢f which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT i8 published
weekly, and includes a very wide range of contents. It
presents 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, Arch:ieology, Astronomy, Chemis-
try, Klectricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering Mining, ship Building,
Marine Engineering, Photography, 1'echnology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Econowmy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most itmportant. Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price tor the SUPPLEMENT. for the United States,
Canada, and Mexico, $5.00 a year: or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & (0., 361 Broadway, New York.

_‘— -
("p ,'11' (,‘NI't‘.
Nurldmg L dition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $250 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine ot’ Architecture,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Plans,
Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
bave won for it the Largest Cireulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.

PRINTING INKS,

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & (O0.'S INK, Tenth and Lombard
Sts., Philadeipbia, and 47 Rose St.,opp. Duane,New York






