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AMERICAN INDUSTRIES,—No. 47,
THE MANUFACTURE OF DYNAMO-ELECTRIC MACHINES AND
ELECTRIC LAMPS,.

The Weston machine for electro-deposition of copper, sil-
ver, nickel, and gold is too well known to need any descrip-
tion here. Nearly all the large electroplating and electro-
typing establishments in this country use them. They are
also extensively used in England, France, Belgium, and are
found in use in tearly all parts of the civilized world. A
large machine of this kind was recently built for the Italian
Government for the deposition of copper.

The light machine shown in our engraving, although
largely used in this country, is not so well known. It has
been designed and constructed strictly in accordance with
scientific principles, the utmost care -having been taken to
avoid loss of energy in the machine itself. The armature is
built up of a series of thin perforated iron disks, which are
firmly secured to the shaft by means of two nuts. Between
the disks there are spaces of about one-eighth of an inch.
At the end of the armature thereis a  tube surrounding the
shaft, but larger in diameter than the shaft, and terminating
at one end in a flange nearly equal in diameter to the arma
ture disks. Each end of the armature consists of a large
iron disk, having ribs on its periphery extending from one
side of and parallel with the shaft. In theend of thisthick

disk a deep circular groove is cut, and a number of holes are ; end of the armature.

bored through it parallel with the shaft. When the ﬂangedv

tube is pushed over the shaft and fixed to the end of this
thick disk the deep groove forms a chamber. ;

In the periphery of the thin disks a number of grooves
are cut, so that when the disks are placed gide by side on the
shaft these spaces are in line, thus forming grooves extend-
ing the whole length of the armature. The wire is wound
in these grooves on both sides of the armature and parallel
with the shaft. The wire is wound in a manner somewhat
similar to that adopted by Siemers, and the armature when
covered with the wire is perfectly cylindrical.

Quite an important feature in this machine is the means
adopted to keep the coils and other parts of the machine as
cool as possible. This is accomplished in the armature by
making the armature perform the function of an ordinary
blower. The flanged tubes which envelope the shaft ex-

| tend beyond the ends of the coils, and thus leave an open-

ing at the ends near the center of the armature through
which air may enter and pass into the chamber between the
thick iron disks forming the ends and the flange of the
tubes, and from these through the holes in the end disks
into the perforated sheet iron disks, and thus pass between
them and escape through the spaces between the disks on the
periphery of the armature. Inorder to increase the circula-
tion, air-vanes extend through these iron disks from end to
The ends and poles of the magnets

are also perforated in order to allow the air to circulate
through them and cool them.

The report of Professor Morton to the American Light-
house Board shows the remarkable performance of this ma-
chine. - The machines entered at this competitive test were
the Siemens, Brush, Maxim, Wallace, Hockhausen, and
Weston. The Weston machine greatly excelled all others.
It gave nearly double the light per horse power, when
compared with the Siemens.

The lamp manufactured by this company for the purposes
of general illumination is shown in one of the views in the
engraving. It is remarkable for its simplicity and the ex-
cellence of its performance. At present twenty-five of these
can be run on a single circuit by the current from one ma-
chine; and Mr. Weston hopes soon to be able to double this
number. Mr. Weston has spent much time and devised many
ingenious plans for working a large number of lamps on one
circuit. Several hundred of these lamps are now in constant
use in factories, hotels, stores, steamboats, etc.

The Weston Eleetric Light Company are also building
machines for the transmission of power by electricity,
machines for telegraphy, etc. The works are run night and
day, and use the electric light exclusively for lighting the
factory.

The engraving shows several of the departments of the

[Continued on page 405.]
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THE AMERICAN SOCIETY OF CIVIL ENGINEERS.

The Twelfth Annual Convention of this society was held
at St. Louis, Mo., May 25 to 28. Mr. Albert Fink, the
president, not being in attendance, Captain James B. Eads
was elected chairman. There were present a large number
of members and visitors, including leading engineers from
all sections of the country. The programme included daily
sessions for the reading of papers and the discussion of
topics of interest in the engineering profession, together with
excursions to allow of the inspection of notable engineering
works in St. Louis and its vicinity.

Among the visits made, one was to the St, Charles Bridge
over the Missouri, for which a new span.of 312 feet length
was completed the 1st of April last. The floor of the bridge
is of iron beams, thirty inches deep; on each side of the rail
is aniron trough, ten inches wide and five inches deep, and
outside of this is a timber guard, 12x12 inches, all to pre
vent damage to the trusses by derailment. Another visit to
the St. Louis Water Works was of great interest to the at-
tending engineers. To supply St Louis the turbid waters
of the Mississippi are pumped into four receiving basins,
each 600 feet long by 270 feet wide, and about 16 feet deep,
where the water is allowed to remain until the sediment set-
tles, which it does at the rate of about one inch of de-
posit per week. It takes about a week for the water to be-
come clear, when it is supplied to consumers, the high ser
vice being supplied from a reservoir into which the water is
pumped by four large engines. The deposit in the settling
basins is loosened by hard labor and washed out by a pow-
erful stream of water. At the Vulcan Steel Works, in South
St. Louis, an inspection was made of an establishment at
present capable of turning out 200 tons of steel rails per
day, and the furnaces of the Meier Iron Co., operated by
the Missouri Furnace Company, were also visited. The
latter are in Illinois, opposite Carondelet, and are making
an average production of 160 tons of Bessemer pig iron per
day.

Among the papers presented to the convention, one was

n ‘“ The Hudson River Tunnel,” by Charles B. Brush, of
Spielman & Brush, the engineers in charge of that work, who
furnished the plans from which our illustrations of the tun-
nel were made in the SCIENTIFIC AMERICAN and SUPPLE
MENT a few weeks since. The subject of another paper, by
O. F. Nichols, -was ‘“Peruvian Tunnels.” Two papers
were read upon cements, a subject which raised consider-
able discussion. One wasby D. J. Whittemore, on ‘“Tensile
Tests of Cements, and an Appliance for more Accurate De-
termination,” with illustrations and diagrams giving the re-
sults of numerous experiments, and another was by F. O.
Norton, on ‘‘American Cements.” Mr. Whittemore
showed that American hydraulic cements varied twenty per
cent in weight, and he conceived it possible .that in some
cases the surfaces of specimens acquired a tenacity not ex-
tending throughout the entire mass, and that ‘“a surface
hardening had taken "place, through some process of crys-
tallization, or by the absorption of carbonic acid, forming
subcarbonates.” Mr. Norton said that from 1,000,000 to
1,500,000 barrels of Rosendale cement were made each
season, and that ‘“ when a small amount of water is used in
mixing the cement it gives a greater tensile strength than
when the dry mixture is used, but only for a period of three
months—after that the reverse is true.” The discussion on
this subject was participated in by Messrs. Francis, Harlow,
Schmidt, Norton, Chesbrough, Whittemore, and Hutton,
and quite pertinent thereto, but which, from the report of
the proceedings, does not appear to have been referred to,
is the recent announcement from England of the successful
employment of blast furnace slag in making an excellent
hydraulic cement. This hitherto waste product has there
been made into a cement, which in three days is said to have
been stronger than Portland cement at seven days; in seven
days it was stronger than Portland cement at three months;
in fifteen days it was stronger than Portland cement at three
months, and in twenty-eight days it was stronger than
Portland cement at seven years. This result, says Engi-
neering, was obtained ‘‘by mixing the slag sand supplied by
the Teet Iron Company with the white chalk of Essex, in
the proportion of about one ton of slag sand to one and
three-fourths tons of chalk, and subsequently burning the
same in an ordinary cement kiln.”

Papers were presented on several other subjects, includ-
ing “ Web Stains in Simple Trusses,” by E. Sweet, Jr., and
¢ Ultimate Crippling Strength of Wrought Iron Columns,”
by C. L. Gates, all of which will appear in the published
reports of the transactions of the society; but general regret
was expressed that there was no report from the Committee
on Iron and Steel, on account of the absence in Europe of
General William Sooy Smith, its chairman, and it was
hoped that every member of the Convention would use his
influence to bring about a restoration of the Board for Test-
ing Iron and Steel, a result which not only engineers, but
every one engaged in any department of mechanical indus-
try, s}lou]d endeavor to promote.

—_————r—
A NEW PLAN FOR SMALL REMITTANCES.

The satisfaction with which the withdrawal of fractional
currency in paper was greeted, a few years ago, was meas-
urably tempered by regrets for the loss of a convenient
meansfor remitting small sums. For such purposes coin is
not at all suitable, and postal orders are at once inconve-
nient and relatively very costly for small amounts. Postage
stamps of the larger denominations might answer the pur-
pose imperfectly if they were exchangeable for stamps of
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smaller value, as it is this method of remitting usually
subjects the receiver to inconvenience, if not actual loss,
since few people can make use of the larger stamps in any
considerable quantity. Several more or less clever devices
for overcoming the difficulty haye been suggested by corre-
spondents of this paper, but none seem to have received the
approbation of the postal authorities. Possibly something
more may come from the plan proposed by Mr. Chetwynd,
receiver and accountant general to the British post office.
It appears from a late report of the postal department that
a large part of the 17,000,000 money orders issued in the
year ending March, 1879, were issued for sums for which
commission was less than three pence; and on all such
orders there was an absolute loss to the department, thus
compelling a readjustment of the rates. With the with-
drawal of the lower rates the money order ceased to be
economical to remitters of smal! sums, and some other cheap
and convenient remitting service was urgently called for.

Accordingly Mr. Chetwynd, who.for more than forty
years has taken a prominent part in the improvement of the
postal service, and is particularly known as the author and
joint organizer of the system of government savings
banks so successful in England, has suggested a system of
post office notes. As described by the author of the system,
the new note is designed to combine the simplicity of a
postage stamp as the subject of an account with the advan
tages of a small bank post bill, a circular note, and a check
issued by what may be called a government bank, and pay-
able at any one of the five thousand Government banks
throughout the United Kingdom to the order of any person
named by the purchaser of the note in writing on the back
of it.

To begin with, it is proposed to issue four classes of these
notes—namely, for 2s. 6d., 5s., 10s., and 20s.—at 1d. com-
mission for the former two, and 2d. the latter two amounts,
and it.is the intention of the post office to issue them in
books for use as required, as well as singly.

These notes will differ in character from our abandened
postal or fractional currency in several particulars. They
will not be legal tender, and will be limited in their period of
currency. Besides, though in the first instance an open note
payable to the bearer on demand, a note may be crossed at
once, giving it the security of a check similarly dealt with,
or it may be localized in the same manner as the money order
by the simple insertion of a particular post office, at which
alone it will then be payable; while the mention of the
payee’s name adds further security to the note. But,
whether open or otherwise, the postal note will require to be
indorsed by the bearer before it will be cashed, so that any
fraudulent attempt to get payment of it will thus involve
forgery, and be subject to heavy penalties.

A bill to introduce this system was brought before Parlia-
ment just before the recent dissolution; and the scheme will
doubtless be brought up again at an early date.

—————— e —
THE PROPORTION OF PATENTS TO POPULATION,

One of the most interesting subjects connected with the
growth and development of manufactures in various parts of
the country is presented in.the yearly reports of the Com-
missioner of Patents, where the number of patents granted
to each State yearly, and the proportion they bear to the
population of the State, are presented in tabular form. It is
only a few years since that the Patent Office began to issue
any large number of patents to the Western States, Massa
chusetts and Connecticut and New York and Pennsylvania,
as being the principal seats of manufacturing industries,
standing far ahead in this matter. It is of the last impor-
tance, however, in making comparisons of this kind that we
proceed from correct data as to the actual population. For
the past ten years the growth of the country has been won-
derfully rapid, and yet the population as given by the cen-
sus of 1870 is made the basis on which the Commissioner of
Patents figures out the proportionate number of patents. to
the total population of each State. New York State, for in-
stance, for 1879 was credited with 2,556 patents, which was
given as one for every 1,717 inhabitants. Now it is probable
that the population of the State by the census being taken
this year will show an increase possibly as large as one mil-
lion. This, of course, would materially change the propor-
tions thus given, and from this kind of reasoning from de-
ficient data, the proportion of patents to population has, for
most of the last ten years, been made to appear larger in
nearly all of the States than it actually has been.

—— ettt ————
CYPRIEN M, TESSIE DU MOTAY,

Mons. C. M. Tessié Du Motay, chemist and inventor, of
Paris, France, died in this city, June 4, at the age of sixty-
five.

Mons. Du Motay was born in Brittany, France, in 1815.
At anearly age he went to Paris, and after achieving con-
siderable distinction in literature, he turned his attention to
science and invention. His earlier successes were in con-
nection with chemistry. While studying that science in
Germany he invented and patented several improvements in
the art of bleaching and dyeing, which brought him money
as well asreputation.:” On his return to Paris he became dis-
tinguished as a consulting chemist and metallurgist. He
invented a method of manufacturing ferromanganese, and
introduced notable improvements in the manufacture of
glass, in the treatment of beet sugar, in photographic chem-
istry, and in other departments of technology. He was one of
thefirst experimenters in electric lighting with Jablochkoff,
Moncel, and Jamin, and in connection with Maregnac he in-
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vented a process of producing oxygen cheaply for industrial
purposes, and applied it in the manufacture of illuminating
gas. -At the time of his death he was engaged in introducing
his system of gas making for the Municipal Gaslight Com
pany of this city. During his residence here he has patented
improved processes in mining and metallurgy; and in con-
nection with M. Rossi, he developed last year the binary
absorption system of ice making, illustrated in this paper

February 21.
—_— .t r——

THE ARMY WORM.
This dreaded foe to grass and small grains has lately been

doing very considerable damage aleng parts of the sea coast :

from Virginia to Long Island, and may be expected to ap-
pear in the New England States as the season advances.
Accounts of its ravages are more particularly numerous in
Delaware and on Long Island. The Herald of the 3d inst.
has a long account of its injuries to rye.

This is one of the insects that, on account of wide-spread
injuries at irregular intervals, and of its not being noticed
by farmers during the intervening
years, attracts more than usual at-
tention, and, notwithstanding 1t
had been written about by econo-
mic entomologists for many years,
and especially since 1861, when we
had a wide-spread visitation of it,
yet its full natural history was first
made known some four years ago
by Prof. Riley, who published a
complete account of it in his Eighth
and Ninth Reports on the Insects ot
Missouri.

Various caterpillars that, from
sxcessive multiplication, occasion-
ally move from field to field in
large bodies, have been popularly
called army worms, but the term Fullgrown Army Worm.
belongs to this insect par ewcellence. Up to the year 1861
very little but that was inaccurate and confusing had been
written about this insect, though it is referred to in Flint’s
Second Report on the Agriculture of Massachusetts, as oc-
curring in millions as long ago as 1743. 1861 and 1878 were
noted years of wide-spread injury.

WHERE THE EGGS ARE LAID.

The favorite place to which the female consigns her eggs
is along the inner base of the terminal blades of grasses,
where such blades are yet double, and on both the green

. and dry blades. In fact the dry blades
are preferred, and occasionally the eggs
are thrust in between the sheath and
stalk. The female, says Prof. Riley,
having once commenced to lay, is ex-
tremely active and busy, especially dur-
ing warm nights, and but two or three days are required to
empty the ovaries, which have a uniform development. A
string of fifteen or twenty eggs is placed in position in two
or three minutes, and by the end of ten more, the moth will
choose another leaf and supply it with another string. The
moth perishes within a day after having exhausted her sup-
ply of eggs. The egg is glistening white when first laid,
and only becomes tarnished or faintly dull yellowish to-
ward maturity.

Chrysalis of Army
Worm.

HABITS OF THE WORM.

As Prof. Riley well observes, the fact cannot be too
strongly impressed on the mind, that the traveling of the
worms in large armies is abnormal. During the latter part
of April and throughout the month of May, in this part of
the country, the worms may almost always be found by dili-
gent search in moist grass land that was not cut or grazed
too closely the previous autumn. At these times they have
essentially the habits of ordinary cut-worms, and are seldom
noticed unless so abundant as to cut the grass entirely down
and be obliged to travel to fresh pastures. Indeed, one may
pass daily through a grass plat where they abound, and
never suspect their presence until the plat suddenly begins
to look bare in patches.

The reasons why they so easily escape detection in this
their normal condition is that, when less than half an inch
long, the worms are scarcely recognizable as army worms,
the characteristic dark, sinuous lines on the head being at
this time obsolete, and the general color being pale green.
The color is very variable at any stage of growth, and in
some individuals the brown predominates while they are yet
quite small; but up to the last moult the green generally pre-
vails and the longitudinal dark lines are less conspicuous.
The broad stigmatal line is the most persistent, being dis-
tinguished when the insect is one quarter inch long. The
worms in this their normal condition feed mostly at night,
and hide during the day at the base of the grass or under
any other shelter at hand. If they venture to mount a plant
and feed during the day—which they often do in cloudy
weather—they drop at the least disturbance, and curl up in
a spiral so as to simulate very closely a small shell of the
Helizz form. The worm loves cool, moist places, and is more
often found around the margins of creeks and ponds than
elsewhere. Last year, when the rains were so copious as to
fill creeks and bottom lands and float numbers of the worms
away, I saw many a one cling tenaciously to grass blades
and continue feeding as though little concerned, even when
partly immersed.

It is only when hunger impels them that they march forth
from the fields where they were born, though after they
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have once begun the wandering habit they often pass
through fields without eating everything to the ground.
Invariably when the older individuals are attracting atten-
tion by congregating and traveling in armies, others may be
found of all sizes in the more normal and quiet condition in
grass that is yet sufficiently rank; they may indeed be found
some time after the first worms have changed into moths;
and the mower with his scythe often startles the moths in

ArMy WoRrR® MoTH.—@, male motn; b, abdomen of temare, natural
size ¢, cye; d,base of male antenna: ¢, base of female antenna, enlarged.
numbers during the latter part of June, while yet the worms
are clinging to the grass that he is cutting, or hiding in the
stubble that he leaves.

When traveling the worm ‘¢ will scarcely turn aside for
anything but water, and even shallow water courses will
not always check its progress; for the advance columns will
often continue to rush headlong into the water until they
have sufficiently choked it up with their dead and dying
bodies, to enable the rear guard to cross safely over. I have
noticed that after crossing a bare field or bare road, where
they were subjected to the sun's rays, they would congre-
gate in immense numbers under the first shade they reached.
In one instance I recollect their collecting and covering the
ground five or six deep all along the shady side of a fence
for about a mile, while scarcely one was seen to cross on the
sunny side of the same fence.”

ArvMY WorM MoTH.—@, end of abdomen denuded and showing oviposi-
tor at rest; b, same with ovipositor fully extended; e, £, retractile sub-
joints; %, eggs, all enlarged; g, eggs, natural size.

Though when hard pushed the worms will fall upon and
devour each other, and will even feed upon some kind of
vegetable, yet their attacks are mostly confined to the
grasses and cereals, and their most natural food plants are
the rank swamp grasses.

While in the more Northern States there is but one annual
generation, there are at least two farther South, The insect
hibernates in the perfect moth state, and is very frequently
captured during mild wea.her of winter, especially in the
Southern States. There is good reason to believe that it
may exceptionally hibernate underground as a chrysalis.

GENITALIA OF MALE ARMY WoryM MorH.—A. end of body, denuded of
halrs, showing the upper clasps protruding, and the natural position of the
h.dden organs by dotted lines; B, the organs extended.

The worm has numerous natural enemies, which pursue it
remorselessly whenever it becomes unusually numerous, so
that it very rarely, if ever, appears in destructive numbers
for two years in succession.

REMEDIES,

Experience has well established the fact that burning oves
a meadow, or prairie, or field of stoppel. either in winter or
spring, effectually prevents the worms from originating in
such meadow or field. Such burning destroys the previous
year’s stalks and blades, and, as a consequence of what we
have already stated, the nidi which the female moth pre-
fers. Burning as a preventive, however, loses much of its
practical importance unless it is pursued annually, because
of the irregularity in the appearance of the worm and the
difficulty of anticipating its coming. Judicious ditching,
i. e., a ditch with the side toward the field to be protected
perpendicular ‘or sloping under, will protect a fleld from
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invasion from some other infested region when the worms
are marching. When they are collected in the ditch they
may be destroyed either by covering them up with earth
that is pressed upon them, by burning straw over them, or
by pouring a little coal oil in the ditch. A simple plow fur-
row, six or eight inches deep, and kept friable by dragging
brush in it, has also been known to head them off.

‘We conclude with the following summary of the natural

history of this worm, given by Prof. Riley in an essay which
obtained the Walker prize of the Boston Society of Natural
History in 1877:
* “The insect is with us every year. In ordinary seasons,
when it is not excessively numerous, it is seldom noticed:
First, because the moths are low, swift fliers, and nocturnal
in habit; second, because the worms, when young, have
protective coloring, and, when mature, hide during the
day at the base of meadows. In years of great abundance
the worms are generally unnoticed during early life, and
attract attention only when, from crowding too much on
each other, or from having exhausted the food supplyin the
fields in which they hatched, they are forced, from necessity,
to migrate to fresh pastures in great bodies. The earliest
attain full growth and commence to travel in armies, to
devastate our fields, and to attract attention, about the
time that winter wheat is in the milk—this period being
two months later in Maine than in Southern Missouri; and
they soon afterwards descend into the ground, and thus sud-
denly disappear, to issue again two or three weeks later as
moths. In the latitude of St. Louis the bulk of these moths
lay eggs, from which are produced a second generation of
worms, which become moths again late in July or early in
August. Exceptionally a third generation of worms may
be produced from these. Further North there is but one
generation annually. The moths hibernate, and oviposit
soon after vegetation starts in spring. The chrysalides may
also hibernate, and probably do-so to a large extent in the
more Northern States. The eggs are inserted between the
sheath and stalk, or secreted in the folds of a blade; and
mature and perennial grasses are preferred for this purpose.
The worms ahound in wet springs preceded by one or more
very dry years. They are preyed upon by numerous ene-
mies, which so effectually check their increase, whenever
they unusually abound, that the second brood, when it oc-
curs, is seldom noticed; and two great army worm years
have never followed each other, and are not likely to do so.
They may be prevented from invading a field by judicious
ditching; and the burning over of a field, in winter or early
spring, effectually prevents their hatching in such a field.”

The Army Worm.

One notable feature of the present invasion is the origin
of the swarms along the shores of the Sound and the ocean.
For seven or eight years they have prevailed sparingly on
the southeastern side of Long Island and probably elsewhere.
For some favorable cause they have multiplied amazingly
during the recent dry weather, and now they threaten to
overrun not only all of Long Island, butalsothe shore coun-
ties of New Jersey and Connecticut. The invasion began
about the first of June, on the farm of J. N. Plumb, near
Islip, L. I., where a large area of young corn, rye, and wheat
was soon destroyed. The corn was eaten off close to the
ground. Inthe grain fields the worms crawled up the stalks
and ate off the green leaves one by one, beginning at the
outer end of the leaf on the under side and eating back to
the stalk. Then the head was attacked, the worm nipping
off the tip of each kernel and sucking out the juice. Grass,
oats, clover, garden crops, and all succulent vegetation are
taken as they come, the country ravaged being left brown
and bare. A reporter on Long Island says: What was fresh
green grass a week ago seems to the eye to have been burned
by a drought. The ground is as brown as burnt sienna.
The pedestrian walks on the roadside and feels the insects
crush under his boots. When the sun’s raysstrike the worms
they are, as if at a signal, at once on foot in brown masses
that cover the ground. They cross the whitish road, and its
dust is hidden. A carriage passes, and the wheels become
as thickly incrusted with the slaughtered insects as they are
with mud after a soaking rain hassoftened the roads. The
worms crawl upon the fences and pass on exploring expedi-
tions.

The movement of the worms in one corner of Mr. John-
son’s field could distinctly be heard by leaning on the fence
near by. The worms were in some rank blue grass.» The
column began at the fence, and almost in a straight line
stretched out into the field. The march was rapid, and the
grass was cut to the ground, which was covered already with
multitudes pressing on behind. The sound was like the
rustling of grass in a wind, only it was more continuous.

Many devices have been tried to stop the march of the
pests. Some small grain fields have been in a measure pro-
tected by drawing back and forth across the grain long
ropes to brush or jar the worms from the leaves and heads.
Fire and boiling water have been resorted to with slight
guccess. Ditches have been dug or plowed around threat-
ened fields, but unless they are very deep, or the worms are
constantly raked out oi burned out with fire, they are soon
filled up with worms, and the rest of the army goes on to
complete the work of destruction.

Thus far on Long Island, the wormshave ravaged a belt
about two miles wide all along both shores, and are rapidly .
marching inland. They have just began their march in
Connecticut, while in New Jersey the coast line is suffering
as severely as the Long Island shores.
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MECHANICAL INVENTIONS,

Dry CopviNG ProcEss.—After a somewhat lengthy liti-
gation before the United States Patent Office, to determine
the originator of the invention for producing multiple copies
of writing, by what is known as the dry process, two pat-
ents have lately issued, which seem to vest in a German
subject the authorship of the invention. The process has
been so often described in this and other papers, we will not
rcepeat the formula; but parties desiring to use the invention
will gain all information by addressing the Hektograph
Company, of this city. Copies of the patents may be had
at the office of this paper at the usual charge.

Mr. George Lettenmyer, of Little Georgetown, W. Va.,
has patented an improved carpenter’s work bench. This is
an improvement in the class of work benches which are
provided with a sliding dog or clamping jaw operated by a
lever. .

Messrs. William A. Branch and Edmund Golucke, of
Crawfordville, Ga., bave patented improvements in grind-
ing mills of that form in which the runner-stone is provided
with metal grinding surfaces arranged in the 8ye of the
stone, so as to give a preliminary grinding to the grain near
the center, where the leverage is greater, before being ad-
mitted between the stones.

An improved roll for forming billets from steel railroad
rails has been patented by Mr. Frank B. Davis, of Johns-
town, Pa. The invention consists in constructing the rolls
with a series of grooves, so formed as to gradually lower
and thicken the web and fill out the angles between the web
and the flanges and head, and then bring the rail into the
form of two triangular parts connected by a thin web, and
separate the two parts, forming two triangular billets.

An improved. rotary pump has been patented by Mr.

rwin B. Newcomb, of Cumberland Mills, Me. The object
of this invention is to construct a rotary pump in such a
manner that the floats shall be balanced and operated by the
pressure of the water acting through ports or channels
formed in the cylinder heads, and communicating with the
exit and entrance ports of the pump and with the radial
float slots of the revolving cylinder.

An improved rock drill has been patented by Mr. George
P. Schaurer, of Nashville, Tenn. The object of this inven-
tion is to provide a drill that will cut a perfect channel in
the rock, and at the same time dress both faces of the said
channel.

PLAN OF HYDRAULIC ELEVATOR.

HYDRAULIC ELEVATOR FOR CANAL BOATS.
One of the serious defects of canal transportation is the
loss in time caused by locking a boat from one level to
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TRANSVERSE SECTION.

another, especially if the height between the levels is con-
siderable. Another is the great loss of water, which in many

cases is a factor of the greatest importance. These and like
difficulties have been overcome by means of a hydraulic ele-
vator for canal boats, constructed by the engineers, Messrs.
Edwin Clark & Sidengham Duer, in the Weaver, at Auder-
ton.

The annexed engraving, which we take from the Annales
des Travauzr Public, is an excellent representation of this
elevator. The upper canal, A, is ¢onducted directly over
the lower canal, B, by means of a wrought iron aqueduct,
C C, supported by iron columns, and provided with gates at
the ends. The car or carriage, D, consists of an iron caisson,
provided with iron sluice gates, and is centrally supported
on a large iron casting, forming the upper extremity of the
cast iron plunger, P, of a hydraulic elevator. This plunger
passes into an iron cylinder, E, placed in the bottom of the
lower canal, B, and is in communication with an Armstrong
accumulator. The caisson is 80 feet long, 1415 feet wide,
and the water in it is never permitted to rise higher than 514

‘| feet.

The total weight of the caisson and the water contained in
it is about 250 tons. The diameterof the piston is 352 inches,
and the height between the levels of the two canals is 50 feet
2 inches. The time and power required are greatly dimin-
ished by the use of two elevators. One largfe or two small
boats are floated into each caisson, one of whichison alevel
with the upper canal, and the other on a level with the lower
canal.” The gates, FF, are then closed, and the level of the
water in the upper caisson is raised about 6 inches. The
valve, V, is now opened, placing the two cylinders in com-
munication with each other. The upper caisson will now
descend and the lower one will rise until the bottom of the
lower one has arrived at the level of the lower canal, upon
which the communication valve, V, is closed, and the valve

i & admitting water under pressure, from the accumulator into

the cylinder of the rising piston, is opened, and the rising
caisson is raised to the level of the upper canal. The dis-
charge valve of the cylinder of the descending piston is then
opened, permitting the corresponding caisson to descend en-
tirely into the lower canal, when the boats are floated out
of the caissons.

procig

A CORRESPONDENT, writing from near Leadville, Col.,
under date of June 1st, says they have just had a fall of
eight inches of snow. He lives at a place 11,500 feet high
above the sea.

7

HYDRAULIC ELEVATOR FOR CANAL BOATS.—CONSTRUCTED IN THE WEAVER AT AUDERTON, ENGLAND.
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IMPROVED STYLOGRAPHIC PEN,

For over two years fountain pens or ink pencils have
been sold in this and other countries, and thousands have
found them to be a very useful instrument. During this
time many defects have been noticed and efforts made to
overcome them, resulting at last in the production of the
newest and latest pen of this kind, which was patented
March 9, 1880.

The pen consists of an ink holder of vulcanized rubber,
ornamented and beautifully mounted. The ink is con-
veyed by capillary attraction tothe tubular point, contain-
ing a solid iridium-pointed needle. It combines all the ad-
vantages of pencil and pen, and is
a great saver of Dboth time and pa-
tience.

Fig. 1 shows the pen complete in
its new form. Fig. 2 representsthe
_point section removed ready for
filling. Fig. 8 shows the new and
late improvements, the duplex, in-
terchangeable point section. The
advantages of these improvements
are at once apparent. If by any
accident the pen point should
break down, a new one could be
obtained at a small cost. Two
points can be had with each pen
for fine and coarse writing. The needle by being detached
from the air tube, D, cannot become bent or broken while
filling the pen, but is always protected by the section, B.
The new pen hasthe delicate spring on the end of the needle
completely covered, thus effectually preventing oxidation, a
source of constant annoyance in those of earlier make.

Further information may be obtained from the Stylo-
graphic Pen Company, office No. 169 Broadway, Room 13,
New York.

—_———————r—

VENTILATION OF BOOTS AND SHOES.

It is a matter of the most common every-day experience
that in the wearing of boots and shoes, and especially those
made of rubber, the feet sweat and heat almost continually
in cold weather, making the feet clammy and cold, and
inducing chilblains, and in warm weather, with the best
precaution, exceedingly noxious. It is doubtless the cause
of much of the rotting and breaking of uppers, and is,
above all, an exceedingly unheaithy feature of the present
method of dressing the feet. Attempts have heretofore
been made to obviate this in a number of ways, for instance
by inner soles of different kinds intended to absorb the!

BOOT AND SHOE VENTILATOR.

moisture; and unsuccessful efforts have also been made to
ventilate the boot or shoe. Every person feels the need of
something that will satisfactorily accomplish this object.
The accompanying engraving illustrates a recent invention
which does this effectually, and is an exceedingly simple
device. It consists of a spiral coiled brass wire, laid in a
groove extending in and around the under side of the insole
of the boot or shoe, with holes punched at close intervals,
immediately over the coil. The coil is extended along to
the heel, and carried to the top, where it stops at an eyelet
hole, forming, when ‘walking, a complete automatic air
pump, continually drawing in pure air and throwing off
the foul and beated air, )

!
|

Scientific Qmerican,

The inventor states that the invention stands a practical
test, successfully ventilating a boot or shoe, and it is an
especial benefit to rubber goods, which, as at present worn,
are peculiarly destructive to the feet. Itsapplication is in-
expensive and will not materially increase the price, and
it is claimed that its use will be economical, as it pre
vents the breaking of the uppers where they join the sole.

There can be no question that the unhealthy condition of
the feet induces many of the diseases and ailments with
which we are afflicted, and the sanitary and health-preserv-
ing features of the invention are among the first that recom-
mend it to universal use. It insures economy, personal

.Fre. 1.

comfort, and health above all, and will undoubtedly become
an article of every-day wear as soon as it is properly pre-
sented to the public. We learn that contracts are now
being made with large manufacturers to introduce it in their

Fia. 8.

goods. It was invented and patented by D. A. McDonald,
a practical shoemaker, and is now owned and controlled by
the McDonald Boot and Shoe Ventilating Company, of
Rockland, Me. ;

A Glycerine Barometei:.

A glycerine barometer has been suggested by'James B.
Jordan, of London, and is being tested at Kew. The cis-
tern is a cylindrical vessel of copper lined with tin, five
inches deep and ten inches in diameter, fitted with a screwed
cover, the air having access through a small hole in the cup
attached to the cover, which has a recess holding cotton
wool for filtering out the dust. The main tube, twenty-
seven feet long, is connected with the cistern by attachment
(with a soldered joint)to a projecting piece of
tube which enters the cistern through the
bottom, and is fitted at its opening with a
screwed plug. The tube is an ordinary piece
of metal gas pipe five eighths inch in diame-
ter, furnished at the top with a gun-metal
socket, into which is cemented a glass tube
four feet long, with an inside
diameter of one inch, termi-
nating in an open cup, and fitted
with an India-rubber stopper.

The fluctuations of the level
of the column of glycerine are-
observed and read off on brass
scales placed on either side of
the tube, and fitted with indices
and verniers moved by mill
heads at the bottom of the scales.
One of these scales gives the
length of the column of glyce-
rine, the other the correspond-
ing length of a column of mer-
cury. A variation of a tenth of
an inch in a mercurial column is
shown by a change of more than
an inch in the glycerine column,
and the latter is therefore ex-
pected to show minute varia-
tions which are imperceptible in
the former. Glycerine absorbs
moisture freely when exposed to
the air, but this is prevented in
the new barometer by covering
the exposed surface in the cistern
with a layer of heavy petroleum
oil specially prepared.

Arsenical Poisoning.

A recent number of the Neue
Freie Presse, of Vienna, gives,-
on the authority of the Berliner Birsen Courier, the follow-
ing account of arsenical poisoning through a dress: A cer-
tain Commerzienrath L—— brought home for his daugh-
ter from a well known Parisian atelier a splendid dark-
green dress trimmed with light-greenleaves. The dress was
frequently worn, but, after a'time, the lady, who had a very
beautiful complexion, remarked an outbreak of pustules on
her neck and arms, which was especially painful at night.
For a long time she concealed her state from her parents and
the family physician, but after applying in vain all kinds of
domestic remedies, she could no longer keep the matter
secret, as she had become much worse. The family doctor
at once recognized the effect of arsenical poisoning, and on
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chemical examination detected a large percentage' of arsenic
in the material of the dress.

B> — o
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Spontaneous Combustion.

Some experiments made at Riga with reference to the
spontaneous combustion of various materials, wadding, raw
flax, hemp, the waste of silk, wool, and cotton spinning,
also sponge, as well as the wood dust found in the cabinet-
makers’ shops, appear to demonstrate the important fact,
among others, that small quantities really take fire sooner
than large ones. The substances named were saturated

with various fluids—oils, turpentine, petroleum, various
varnishes, etc. All the fibrous
materials took fire when saturated
with any of these oils, or with
mixtures of the same; sponge and
wood dust, on the contrary, proved
0 be entirely harmless. Combus-
tion ensued most rapidly with seven-
teen grains of wadding and sixty-
seven grains of a strong oil varnish,
namely in thirty seven minutes;
while two hundred grains of washed
cotton waste, of which a portion
was saturated with seven hundred
and fifty grains of strong oil varnish
and the remainder wrapped about
it, required a period of well-nigh fourteen hours. On these
materials being placed in a well-sheltered spot and subjected
to a heat of from 18° to 40° C., silk did not flanre up, but
slowly charred: and, as already mentioned, small quantities
seemed to take fire sooner than large.

o>
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PRICE INDICATOR FOR GAS METERS.

A gas meter is by no means a very difficult instrument to
understand, yet the majority of gas consumers are unable 1o
tell how m=ch gas has been consumed by an examination of
the meter, and the consequence is that disputes frequently
arise between the gas manufacturer and the consumer,
which might be entirely avoided if some means were pro-
vided which would enable the gas consumer to tell at any
moment just how much is due the manufacturer. ’

Mr. Frederic Egner, of Norfolk, Va., has recently pat-
ented a price indicator for gas meters which obviates diffi-
culties of this nature, and always shows in dollars and cents
the amount due for gas.

The invention is very simple, and may be applied to me-
ters already in use, or it may be made a part of a new me-
ter. It consists of an endless band having printed on it fig-
ures representing dollars and cents advancing regularly in
some fixed ratio. This band is mounted on two rollers in
an auxiliary case attached to the meter case, and is driven
by a simple train of gearing from the ‘“hundred” pinion of
the registering mechanism.

The gas consumer may at any time know how much he is
indebted to the gas manufacturer by noticing the figures

EGNER’S PRICE INDICATOR FOR GAS METERS.

visible through an opening in the case containing the end-
less band. The meter inspector carries a key to the case
containing the band, and the latter may at any time be
turned back to the zero point by loosening the lower roll,
and should the scale of prices be changed a new band may
be supplied at a trifling expense.

This invention is well calculated to settle many .of the dis-
putes arising between the gas consumer and the gas manu-
facturer, and it affords an effectual check on meter inspec-
tion, insuring correct statement.

This useful improvement is the invention of Mr. Frederic
Egner, of Norfolk, Va., who. may be addressed. for further

information,
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Lunar Caustic for Purifying Spirits.

Although some sorts of spirits are associated in our
minds with lunatics, and others with ‘‘ moon-shiners,” the
subject of which we are about to speak is of a quite differ
ent nature, being at once scientitic and -practical.

Berlien has discovered the fact that raw spirits can be
purified by treatment with a solution of nitrate of silver and
subsequent rectification. From two to two and a half parts
of dry nitrate of silver are sufficient for one miliion parts of
crude spirits, a ten per cent water solution being employed.
The odor is entirely removed from the worst quality of crude
spirits by this infinitesimal amount of silver; a good quali-
ty of raw spirits requires correspondingly less, and a one
per cent or a one-hundredth per cent solution of silver is
then employed.

e @ —
IMPROVED STEAM BOILER.

The boiler shown in the annexed engraving is intended to
accomplish three very important results: First, the rapid
generation of steam by a complete exposure of the water to
the action of the fire; second, to superheat the steam by
forcing it into contact with the smoke flues through narrow
openings; and third, to prevent the destruction of the upper
ends of the flues by cooling them with the moisture carried
up by the steam.

To accomplish the first result a series ot flues are arranged
in clusters in the fire box, as clearly shéwn in the engrav-
ing. These clusters, generally composed of
nine tubes each, are each joined to a single tube
passing through the crown sheet. By this
arrangement a great extent of water surface
may be exposed to the heat without obstruct-
ing the smoke flues or taking up a great deal
of the crown sheet surface. A circulation is
maintained through a tube connecting the
lower end of the cluster with the water-leg of
the boiler.

It will be noticed that near the upper head
of the boiler there is a horizontal partition di-
viding the steam room of the boiler into two
portions, the upper portion being the reser-
voir for dry steam. The apertures through
the horizontal partition are a little larger than
the flues, so that the steam in passing to the
upper compartment of the boiler is brought
into close contact with the flues and super-
heated. This not only relieves the steam of
all superfluous moisture, but it tends to pre-
serve the flues by preventing overheating.

This boiler presents a large and efficient
heating surface, and it has, without much ad-
ditional cost, a superheater which will always
supply dry steam.

Between the horizontal partition and the
tube sheet a ring of L-shaped cross section is
attached to the inner surface of the boiler
shell, forming a receptacle for mud and other
impurities in the water, which are carried up-
ward by the natural circulation of the water,
and which, in boilers of ordinary construc-
tion, find their way to the water-leg, imped-
ing the generation of steam and working de-
struction to the boiler

The inventor informs us that he can gene-
rate 100 1b. steam pressure in five minutes
with this boiler, and that it will rapidly and
cconomically generate steam for continuous
work. The boiler is especially adapted to
. steam fire engines and other forms of portable

engines where both compactness and great
power are required. These boilers are made
by the La France Fire Engine Company, of Elmira, N. Y.,
whbo should be addressed for further information.

Dt
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Tree Culture on Waste Land.

Hitherto the abundance of natural timber in this country
has made it easy to dispense with timber culture, and for
the most part our land owners have taken little interest in
such slow-growing crops. This state of things, however, is
rapidly passing away. The demand for special woods for
manufacturing purposes is steadily and rapidly increasing,
while the natural supply is diminishing and must ultimately
become quite inadequate. Meantime there are millions of
acres of land suitable for timber culture and for nothing
else, except poor pasturage that our land owners are allow-
ing to lie waste and idle for lack of a little forethought,
and too frequently our would-be thrifty farmers will risk
their surplus means in wild-cat speculations, promising but
never yielding large and speedy returns, when the same
money spent in planting timber would soon convert their
worthless swamps and stony places into valuable properties.

A correspondent, writing from Wisconsin, tells of a piece
of land that was planted with walnut twenty-three years
ago. The land was flooded every spring and summer, and
was unfit for any ordinary cultivation. The trees are now
from sixteen to twenty inches through, and have been sold
for $27,000. No particulars are given as to the cost of
planting the grove or the amount of attention it has had
during the years of growth. There can be little doubt,
however, that the investment was small in comparison with
the return, and the land would otherwise have remained
entirely unproductive. To the country the timber crop was
so much clear gain. It is clear that our national resources

might be enormously increased by a similar utilization by
timber culture of lands which are now left unused and
unproductive; and the planters would find their groves a
surer investment for the security of their family possessions
than any savings bank deposit.
— e er—
Photozincotypes.

In Moll’s Notizen, Herr J. Husnik writes as follows on
photozincotypes with a sensitive asphalt solution:

We have at last reached the point of a more intimate
knowledge of asphalt, and have thereby obtained a correct
explanation of many of its properties hitherto kept secret.*
Tt appears that by treating this substance with ether certain
less sensitive components are removed, so that a residue
‘“insoluble in ether ” is left, which possesses in a consider-
ably higher degree that sensitiveness to'light so much de-
sired in order to render the asphalt process practically use-
ful. The way in which asphalt manifests its sensitiveness
to light consists in becoming insoluble, or difficult of solu-
tion in its usual solvents, after exposure. Thus, a zinc
plate, coated with an asphalt solution, which has been ex-
posed for some time under a linear negative, may be de-
veloped by spirit of turpentine, so that all the whites dis-
solve while the lighted parts remain undissolved. And if,
after fully developing, the zinc plate be washed first with
spirit and then with water, and row allowed to become per-
fectly dry, the operation of etching may at once be begun;

1
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LA FRANCES PATENT STEAM FIRE ENGINE BOILER.

but, as such a plate had formerly to be exposed for hours in
the sun, and for days—in winter even for weeks—in the
shade, in order to get a good picture which could be de-
veloped with turpentine, it was not possible to turn the pro-
cess to practical account. Gillot, Yves, and Barret, and
other firms in Paris have, however, employed the asphalt
process for years, but the secret of the greater sensitiveness
of their solution was never known.

In Switzerland and America also one often heard of the
asphalt process being employed for zincography, and, as
already mentioned, the veil has now been torn from the
secret. We know at last that progress in this process is to
be sought in the direction of elimination from the solution
of the insensitive particles.

Such a sensitive solution can, when requisite, be diluted
with a little anhydrous benzole (not benzine, in which as-
phalt is insoluble). Benzole which contains a little water
cannot be used either, as in drying it would cause the as-
phalt solution to wrinkle up and would not furnish an equal
surface.

The solution must be kept perfectly free from dust. Be-
fore being coated the zinc plate should be carefully dusted,
and any excess of the coating solution should be poured off
into another vessel, and not back into the stock bottle until
it has stood to settle for a couple of days, after which the
upper part may be poured back. When the film has be-
come dry it may be slightly warmed and then exposed
under a clear line negative—preferably in the sun, as then
only half an hour of an exposure is required. The plate is
now laid in a bath containing oil of turpentine, and when
the image has become visible the denser portions may be

* Dr. Kayser’s examination of the properties of asphalt.
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gone over with a small soft pencil, so that they may be de-
veloped at the same time as the lights.

When the shadows appear sufficiently clear, remove the
plate and coat it with alcohol or place it in a bath contain-
ing alcohol, and when the oil of turpentine has been par-
tially washed out, place it under a jet of water falling from
a certain height, so that the water may come in contact with
the whites and remove any oil of turpentine that might still
be adhering to them.

The development is an operation requiring great care and
rapidity of work, which can only be learned by practice.
The plate, being well developed, is next warmed, and when
it has cooled again the next stage is the etching. Should
the shadows, however, not be deep enough, they should be
gone over with a pencil dipped in oil of turpentine, and
when that has been allowed to act for a short time the whole
plate should again be washed in the above mentioned tur-
pentine bath, and the procedure with the alcohol bath and
the water tap repeated. This plan gives sharp pictures, and
may be used with advantage for much reduced reproduc-
tions of woodcuts.

—_————r—
ENGINEERING INVENTIONS.

An improved scow, from which the load can be dumped
conveniently and rapidly, has been patented by Mr. John R.
Knuth, of New York city.

Messrs. William H. Burden and Frederick C. Burden, of
Cleveland, Ohio, have invented an improved
car axle journal oiler which is simple and
effective. It consists of two conical wheels
connected by a square *shaft, and pressed
against the journal by a spring contained in
the journal box. An endless chain is sus-
pended from the shaft and extends into the
oil in the journal box.

Mr. John U. Mueller, of Detroit, Mich.,
has patented an improved jetty shutter. The
invention consists of one or more rows of
piles, driven some distance apart somewhat
back from the line of breakers and on the
line of the intended improvement, said piles
being securely connected some distance above
water level with longitudinal beams, and
further stiffened and secured by braces and
ties, while fastened to the inner longitudinal
beams are the shutters, which are intended to
form a settling basin for the mud, sand, clay,
gravel, etc., driven by the waves toward the
shore.

Messrs. William P. Woodruff and Charles
H. Woodruff, of New York city, have pa-
tented an improved elastic packing for pis-
ton rods and other rods that slide through
stuffing boxes. It is so constructed as to re-
tain its elasticity when pressed down by the
gland. It is formed of a central core of me-
tallic turnings, surrounded by a layer of cloth
and alternate layers of anti-friction metaland
brass in the form of narrow strips wound
spirally upon the cloth-covered core, and in
the combination, with such packing rings, of
an anti-friction metal seat, having a large
ring groove in its upper side and two or more
small concentric ring grooves in its lowcr
side.

Mr. Eugene H. Angamar, of New Orleans,
La., has patented a boiler adapted for appli-
cation to horse cars now in use, so as to uti-
lize such horse cars without material changes.
The invention consists in a boiler made in
two portions,separated by a mediate chamber,
the water and steam spaces of the parts being connected by
pipes. :
_———— . —————————————

Astronomical Items,

A writer in the Providence Journal says: If the planet
Neptune was discovered or supposed to exist on account of
certain perturbations in the movements of Uranus, and if
the erratic movements of Mercury reveal the presence of
planets within his orbit, why should not the near approach
of Jupiter to the sun stir up a commotion in his fiery elc-
ments? The sun is still diversified with spots, and the
planet is near enough to perihelion to make his influence
felt. Astronomers have been wise prophets thus far as to
the influence of the commencement of the sun-spot cycle.
Tornadoes and cyclones of extreme severity have borne wit-
ness to abnormal conditions of the atmosphere, and a wave
of intense heat, such as has not occurred for a quarter of a
century at this season of the year, has confirmed the exact-
ness of previous observations. We must still expect the
usual storms, waves of heat, and auroral displays that follow
the maximum of sun spots; we have yet to learn whether
the coincident perihelia of the four great planets will in-
crease and prolong the elemental warfare. This is one of
the most interesting: problems of the day, as well as one of
the most practical and important. It will not meet with a
basty solution, for the period of observation extends to the
year 1885.

The June moon fulls on the 22d. The morning sky of
the 2d will show a lovely picture of the waning crescent of
the old moon, near to the brilliant Jupiter and his less dis-
tinguished rival Saturn. On the -6th, one day before her
change, she will be near Venus,
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Thenew moon of the 7th will be near Mercury on the 8th,
Mars on the 11th, and Uranus on the 14th; and the waning
mocn on the 30th will again pay her respects to Jupiter.
On the 22d there will be a total eclipse of the moon, which
will be invisible in this portion of the globe, but will be
partly visible in the Western part of the United States, and
entirely visible in the Pacific Ocean. ’

@orvvespondense,

What is the Temperature ot the Sun ?
To the Editor of the Scientific American :

The voltaic arc affords a very ready means of comparison.
The intensity of light in a good arc is fully equal to that of
the sun. Therefore, the temperature of the sun is not
greater than that of the arc.

The temperature of the arc is not greater than 60,000°
Fahr. Therefore, the temperature of the sun is not in ex-
cess of 60,000°; and those who have estimated into the mil-
lions have gone very wide of the mark. Rossetti’s estimate
of 20,000°, and Spoerer’s of 27,000°, are nearer the point.

The light, and consequently the heat, condition of the sun
can be very closely imitated ir the incandescent electric
light, whose temperature can be closely calculated. The
voltaic arc ewmits light by reason of the incandescence of
minute particles of carbon passing between the electrodes.
In the incandescent light, so-called, the carbon is a solid
mass. The dissociated particles of carbon in the arc are
much more highly heated than the particles of the solid in-
candescent pencil, but the latter is homogeneous, and there-
fore more like the sun. To bring a carbon pencil to that
point of incandescence at which it acquires the intense lim-
pid appearance of the sun, no longer seeming an opaque
mass but seeming transparent, it is necessary that the pencil
should be heated above 12,000°. It is a veritable miniature
sun, so far as the heat condition is concerned. Under no
circumstances can its temperature exceed 50,000°, and the
pencil even temporarily remain a solid; and even at the
lower temperature volatilization occurs. Therefore, the
temperature of the sun is not less than 12,000°, nor more
than 50,000° Fah.

There is another way of arriving at the result:

The diameter of the sun is said to be 800,000 miles. The
earth is said to be 95,000,000 miles distant from the sun.
The diameter of the earth’s orbit is therefore 95,000,000 +
800,000 + 95,000,000 miles, or roughly, 190,000,000 miles.
The heating surface of the sun is represented by a sphere
800,000 miles in diameter, and if we imagine the diameter
of the earth’s orbit to be that of a hollow sphere surround-
ing the sun (its inner surface situated 95,000,000 miles from
the source of heat), we can approximate very nearly the dif-
ference in the degree of heat where we are and at its source.
As the diameter of the sun is contained in the diameter of
the earth’s orbit 2875 times—as the heat of the entire sur-
face of the sun is distributed over a space (the space of the
surface of an imaginary hollow sphere having a diameter
equal to that of the earth’s orbit) 2375 times the surface of
the sun—it follows that the heat of the sun at the sun’s sur-

face must be 237-5 times as great as it is at the earth’s sur-|

face; and if we assume a mean of 100° at the earth, the tem-
perature of the sun must be 28,750°, no more nor less, and
this corresponds very nearly with what I have observed in
electric temperatures. W. E. SAWYER.

New York, June 5, 1880.

[NoTE.—Recent comparative photometric experiments be-
tween the light of the sun and the light of the electric arc
show that the latter has a yellow tinge, the sunlight a pur-
plish hue. This would afford ground for the inference of a
higher temperature for the sun than that yielded by the
electric arc.—EDs. Scr. AM.]

On a New Sytem of Photography. *
BY L. WARNERKE,

When experimenting with various phosphorescent sub-
stances it occurred to me to apply it to photography, and
the following are the results obtained up to the present
moment:

I prepare a phosphorescent plate, either rigid or flexible,
by applying phosphorescent sulphide of calcium, either in
the form of paint or powder, to the surface of glass or paper.
The coating must be very smooth and uniform. Several
substances can be used to cement the powder. Balmain’s
paint answers fairly well, but I suggest that albumen may
be found more suitable, because it forms, when mixed with
phosphorescent calcium, a coagulum which protects the
phosphorescent material from the destructive action of the
atmosphere (carbonic acid and moisture) more effectually
than anything else.

A glass may be coated with collodion and a luminous sur-
face formed on it. The film may be stripped off, and this
will be found to be the best process by which to produce a
smooth plate.

The plate so prepared, and previously kept in the dark, is
inserted in the dark slide and exposed in the camera. After
exposure it is removed to the dark room and put in contact
with a sensitive collodion or gelatine dry plate. After suit-
able exposure by contact the sensitive plate can be developed
and gives, as the result, a negative with perfect gradation,
but reversed. - . ’

Theoretically, instantaneous exposure in the camera
should be sufficient to give the requisite impression to the

* A communication to the Photographic Society of Great Britain.

phosphorescent surface; and, if this surface could be pro-
duced sufficiently fine and smooth, it would be so practi-
cally. However, a few seconds’ exposure with bright light
is sufficient to render the luminous image easily discernible
in the dark.

There is, besides this, the means of aliowing a great
range of exposure in the camera; sinceif the luminousimage
be not strong enough, prolonged exposure of the sensitive
plate in contact with it will correct the shortcoming. By
warming the plate bearing the luminous image the lumin -
osity will instantly be increased, and there will be a corre-
sponding effect on the sensitive plate.

The luminous impression, as shown in my previous paper
on actinometers, is persistent, and this allows several nega-
tives to be obtained from one luminous plate. By this
means it is observed that contact printing is unsatisfactory
for want of, or by too much, exposure; it can easily be re-
medied without the necessity of giving another exposure in
the camera.

There is, however, a certain particularity which must be
taken into consideration—the luminous image is not sharp.
I repeated my experiments in regard to this fifteen times,
and I came to the conclusion that the phosphoro chemical
focus is far away from the corrected focus of our lenses.

When once impressed the plate will remain luminous for
many hours; but the luminosity can be extinguished by ex-
posing it again to the light filtered through certain colored
transparent media. Respecting this I may remark that the
most suitable extinguishing substance can only be found by
actual experiment. I had several sorts of red and ruby
glass, and only two of them acted as an extinguisher, but
required an exposure of ten minutes to the sun’s rays.

I found a green aniline color dissolved in collodion or
gelatine more serviceable. The exposure of two minutes
to diffused daylight was sufficient to complete the extinc-
tion. Strange enough, I have green glass of exactly the
same green color, but it does not act as an extinguisher.

I may mention here that by exposing the phosphorescent
plate behind a negative a negative luminous image is ob-
tained, which can produce a positive on the collodion sensi-
tive plate put in contact with it, and in this case it will be
quite sharp. :

If the phosphorescent plate be exposed to the light, and
then put in contact with a negative covered with an extin-
guishing medium, and again exposed to the light, the oppo-
site result to that previously described will be observed.

By using a phosphorescent plate it is possible to obtain a
photograph of the red end of the spectrum.. To do this the
plate is exposed entirely to the light; and when the spec-
trum is projected on it the rays of low refrangibility will ex-
tinguish the excited luminosity of the plate, leaving the lines
of the spectrum luminous. This is printed on the gelatine
or collodion plate.

The negative passed round for inspection was made under
the following conditions: The phosphorescent plate was ex-
posed in the camera for one minute, using a rapid rectilinear
lens. The light was of medium quality. A gelatine plate
was put in contact with the luminous image for five min-
utes.
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establishment, and conveysagood idea of the activity preva-
lent here. The experimental work is carried on in the la-
boratory, which is fitted with all of the modern appliances
for making electrical tests, and with a full line of chemical
and physical apparatus. The machine work is all done in
a machine shop covering an area of 80 x 120 feet, well
stocked with machinery from the shops of the best makers
in this country.

The wire used in winding the armatures and magnets is
all covered by a simple machine shown in one of the views
in our engraving. The same view represents the machines
on which the armatures are wound. The machines and
lamps are all thoroughly tested before being shipped.

The carbon rods used in the Weston lamp are all made
here, the company having determined by careful tests that
their own carbons are better than the French. The operation
of making the carbons is very simple; the retort carbon,
being ground to an impalpable powder, is mixed with a moist-
ening liquid and forced by hydraulic pressure through a die,
which gives them their cylindrical form; they arc then
baked for a number of hours at a high temperature, and after
cooling are inspected and pointed for use. )

The manufacture of electric lighting apparatus is now one
of our leading industries, and it is likely to expand as the
advantages of this system of ijllumination become better
known. ’

The new works of the Weston Electric Light Com-
pany are located at 23 to 29 Plane street, Newark, N. J., and
their New York offices are located at 92 and 94 Liberty
street.

MISCELLANEOUS INVENTIONS.

Messrs. Lewis H. Raymound, of New York city, and John
Roberts, of Dunellen, N. J., have patented a life raft made
with sides of equal height below and above the floor, and
having independent cylindrical air chambers fastened thereto
between the seats above and below the floor, and also hav-
ing air chambers, made in compartments, formed between
the sides at both ends of the raft. The gunwale on the top
and bottom of the sides and thwarts is held and braced by
means of braces connecting the gunwale and the thwarts.
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Mr. Christian J. B. Hirsch, of Zumbrota, Minn., has
patented an improved pipe stem. The object of this inven-
tion is to furnish a short pipe stem which shall have the
effect of a long one, cooling the smoke and allowing the
nicotine to condense from the smoke.

An improved hanging lamp, patented by Mr. Otto F.
Eichberg, of New York city, consists in combining with a
cup perforated at the top, and forming an extension of the
tube, an adjustable extension having an interior depending
flange and exterior absorbent.

Mr. Jobn 8. Birch, of Orange, N. J., has patented a novel
key ring, so constructed that keys and other articles can be
conveniently placed upon and removed from it, and which
will not be liable to become opened accidentally. Theinven-
tion consists in constructing the key ring of a strip of metal
bent into V form, with rounded angle, having its end parts
bent inward and outward to form shoulders, having one of
its ends longer than the other and bent into U form, and
having a lug upon one end and a recess in the other end.

Mr. Augustus J. Kuhn, of Lewistown, Pa., has patented
an improved drying apparatus, intended more particularly
for drying sand, which, by its peculiar nature, is difficult to
dry and inconvenient to handle; but this improved machine
may be used to advantage in drying any material that will
run through the machine. The principal objects of the inven-
tion are, first, to permit the use of exhaust steam for pro-
ducing the dryinhg heat; second, to save handling of the ma-
terial from the time it is placed in a wet condition in the
machine to its delivery in a dry condition; and, third, to per-
mit the regulation of the feed and delivery according to the
heat and condition of the material and to prevent clogging
of the feed.

Mr. Jesse M. Harr, of Baltimore, Md., has patented im-
provementsin that class of skylights which are made strongly
and studded with thick glass disks and placed in the side-
walk for the purpose of illuminating the dark regesses of a
cellar or vault without allowing. the entrance of rain and
without breaking *1p the continuity of surface or weakening
the pavement at such points.

Mr. John F. Henderson, of Franklin, Ky., has patented
an improved coffeepot designed to more thoroughly extract
the strength of the coffee and without boiling. A pendent
cylindrical water receptacle is placed in the top of the pot,
and is provided with a straining sack below, in which is con-
tained the ground coffee.

In preserving fruit,vegetables, and meats by what is known
as the ‘‘refrigerating” process, a current of air of reduced
temperature is, in many instances, forced into and through
the chamber or receptacle containing the substances to be
preserved. In other cases the air is drawn from a well or
through a tube passing through a collar, the current being
established and maintained by the rarefaction of the air in
the preserving chamber. Mr. Louis G. Volkmar, of New
York city, has patented a portable apparatus for use in dry-
ing fruit, etc., by means of a cold air current, which is con-
ducted through a tube that traverses an ice box, and is so
arranged therein that ice may be packed around and in con-
tact with it.

Mr. Charles E. Wallin, of Salt Lake City, Utah Ter., has
patented a horse cover or blanket which affords greater pro-
tection than the ordinary blanket to the breast and other
parts of the body, also be more comfortable to the animal by
allowing greater freedom of movement, yet less liable to rip
or tear or become displaced when the animal lies down or
getsup. These results are attained by the provision of a
detachable breast piece, elastic straps, a pad, and gussets or
gores attached to the body of the cover..

Mr. James R. Barry, of Yonkers, N. Y., has patented a
novel top, so constructed as to contain the cord when not in®
use.

An efficient and powerful implement for raising .st,umps,
roots, rocks, and other objects, has been patented by Mr.
William H. Wright, of Belmont, N. H. The invention con-
sists of a vertical U-shaped frame in which moves a ratchet
bar, the frame being provided with a lever for lifting the
ratchet bar, a latch for retaining the bar at the point to
which it is lifted by the lever, and springs for throwing the
latch in and out of engagement with the ratchet bar.

Mr. Leroy Brown, of Waitsburg, Washington Territory,
has patented an improved sulky plow which is so constructed
that it may be readily adjusted and controlled by the driver.
It is simple in construction, strong, and durable.

Mr. Thomas Bickerton, of Lawrence, Kan., has patented
a hand corn planter with a drop slide which will accurately
drop the corn. The end plates are shaped so as to prevent
dirt from getting between them when thrust into the ground.

Mr. William Lay, of Seneca City, S. C., has patented a
cheap, simple, and powerful water motor for running ma-
chinery or performing other work. It can be operated with
a small quantity and with but slight fall of water.

Dl
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New York Elevated Rallway Cars and Eungines.

The total number of engines now running is 167, divided
as follows* Second avenue line, 29; Third avenue line, 68;
Sixth avenue line; 46; Ninth avenue line, 24. The cars as
follows: Second avenue, 66; Third avenue, 221; Sixth ave-
nue, 152; Ninth avenue, 49. Total, 488. The combined
mileage of the Eastern Division is about 269,40Q miles; of
the Western Division, about 146,000. Total mileage per
month, 515,400 miles. These engines make two and a half
stops to the mile, making an average of over one million

train stops a month.
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IMPROVED BRICK MACHINE.

In the manufacture of bricks, a class of machinery is
required which will not only turn out bricks perfectly and
rapidly, but will also be capable of resisting the wear and
strain naturally coming on such machines, and be entirely
free frem liability to disastrous breaks.

Mr. W. E. Tallcot, of Croton Landing, N.Y., the inven-
tor of the machine shown in the annexed engraving, having
had many years of practicalexperience in the manufacture
of bricks and brick-making machinery, and having seen
the defects of former machines, and knowing the require-
ments of a really good brick machine, invented, patented,
and perfected a very successful machine, provided with
safety devices at every point where breakage would be like-
ly to occur. Mr. Tallcot being located on the Hudson
River, in the great brick-making center of the United States,
has had excellent opportunities for studying the require-
ments of this industry, and his efforts have resulted in the
construction of the machine shown in our engraving. It is

made wholly of iron, the base frame being a strongly arched
and ribbed casting, having broad feet, which are secured to
a suitable foundation. The
tempering-mill cylinder, A,
is bolted to the base frame,
and contains a tempering
shaft, B, carrying a number
of iron arms arranged spiral-
ly, and having at the lower
end a sweep, shown in detail
in Fig. 2. The tempering
cylinder is made of large size,
giving the machine perfect
tempering capacity, which is
very important in the manu-
facture of a fine quality of
brick.

The upper end of the shaft,
B, carries a large bevel wheel,
and is journaled in a strong
iron frame secured to the
top of the tempering cylin-
der, A. This frame sup-
ports the horizontal driving
shaft, also the shaft which
operates the pressing mecha-
nism, and it serves to keep all
of the main driving parts
accurately in line.

The press box, C, attached
to the front of the tempering
cylinder, contains a plunger
which is driven through a
forked connecting rod from
the rock shaft, D, which re-
ceives its motion from a crank
on the end of the shaft, E.
This connecting rod straddles
a standard which is secured
to the packer or plunger. In
the lower end of the connect--
ing rod there is fixed a pin
which passes through both
branches of the fork and
through a vertical slot in
the standard. This pin acts
against a cast iron press-pin
which passes from the front
across the vertical slot in the
standard, thereby giving the
proper downward motion to
the plunger. - The plunger is
raised by the upward move-
ment of the connecting rod.
The press pin may be placed
in different holes in the
standard to vary the throw of
the plunger, and when an
extraordinary strain is exert
ed on the cast iron pin, by
the entrance of a large stone
or other hard body into the
presser box, the cast iron pin
breaks and relieves the other parts of the machinery.

The clay which is tempered in the cylinder, A, is forced
by the sweeps into the presser box, and is pressed down-
ward by the plunger through rectangular openings in the
bottom of the presser box, C, into moulds resting on the
table, I, below the presser box. At proper intervals, and
timing with the other parts of the machine, the levers, F,
move forward, carrying a rod which pushes an empty mould
forward against the filled one, forcing the latter out on the
table, I, and putting the empty one in its place. The move-
ment of the levers, F, is effected by a cam on the end of the |
shaft, E, through an angled lever, H, and connecting rod,
G. This connecting rod is jointed at its lower end to a
hooked arm, K, which engages the end of a cast iron break-
ing rod held by an arm on the rock shaft carrying the
levers, F.

The object in using the cast iron rod is to avoid the break-
age of mBulds and of the mould moving mechanism should
a stone or other hard body partly enter the mould during
the process of pressing. An additional safety appliance is
seen in the front of the presser box, the lower portion of

which consists of a gate or mouth piece pivoted at each end
and extending the whole length of the clod cutter. This
mouth piece is held in position by a vertical spring having a
hooked end, which engages in the end of the arm, L. Dur-

ing the movement of the mould should a stone or other ob-
stacle come in contact with this mouth piece, the arm, L,
slips by the hooked spring, allowing the mouth piece to

TALLCOT'S BRICK MACHINE.

swing on its pivots, thereby permitting the obstruction to
pass out without causing damage; but should the obstacle be
too large to pass through the opening in front, then the
breaking rod gives way, stopping the movement of the
mould, and the obstacle may be removed.

The wiper or sweep shown in Fig. 2 is attached to a hub
on the shaft by means of a pin passing through it, so that it
may be easily removed and replaced should occasion require.
It requires eight men and a boy to run one machine having
a capacity of 84 bricks per minute. The bricks are turned
out square, with well defined edges, and are of fine quality.

These machines may be seen in daily use at Croton
Landing. Further information may be obtained by ad-
dressing Messrs. W. E. Tallcot & Co., Croton Landing, N:Y.

Sxow for PackiNe FisE.—During the past winter Mr.
F. P. Noble, of Carleton, New Brunswick, tried the ex-
periment of storing snow foruse in packing fish for trans-
portation. He had three houses filled, and it is proving
at once cheaper and less troublesome than ice for the pur-
pose intended,
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Experiments with Explosives.

Professor F. A. Abel, C.B., F.R.S., chemist to the British
War Department, lately conducted a series of interesting
and remarkable experiments on the proof grounds in the
Government marshes adjoining the Royal Arsenal, Wool-
wich, in the presence of many spectators, including a num-
ber of officers and cadets of the Royal Navy. Professor
Abel began by explaining that the violence of action of an
explosive substance is regulated by the resistance opposed
to the escape of the gases at the first ignition; and, further-
more, that the partial ‘confinement of the disengaged gases
by the mass of the explosive alone is sufficient to develop
violent explosion. These examples he proceeded to illus-
trate by the first series of experiments, showing that gun-
powder, and even so powerful an agent as mercurial fulmi-
nate, when ignited on the surface, produced a mild report
in comparison with the result of similar charges ignited at
the base of the heap. The next experiments were devoted
to an exposition of the theory of detonation, the develop-
ment of which, the professor said, was dependent upen
the pature, quantity, and confinement of the detonator in
relation to the nature amnd
mechanical condition of the
substance to be detonated.
Thus twenty-five grains of
mercurial fulminate exploded
unconfined upon a mass of
dynamite left the latter un-
impaired, whereas only one
grain of fulminate strongly
confined produced detonation,
and the dynamite was thereby
exploded. Similar experi-
ments were tried with corre-
sponding results with gun cot-
ton, loose and compressed,
and other compounds, and
then Professor Abel, having
laid down the axiom that
rigidity of the mass is essen-
tial to detonation, proved
further that the facility and
completeness with which de-
tonation is transmitted from
particle to particle of a mass
of explosive material is regu-
lated by the rigidity in the
resistance to mechanical mo-
tion which the particles effer.
The most perfect explosive
agent known to modern sci-
ence was nitro-glycerine, em-
ployed through the medium
of some suitable absorbent,
one of the best of which was
collodion gun cotton, as used
by photographers. A new
compound of nitro-glycerine
and an absorbent had recent-
ly been produced under the
name of blasting gelatine, and
this was pronounced to be
the most violent explosive
known toscience. This gela
tine, however, dispersed with
little effect when fired in its
ordinary state; but when so-
lidified by freezing, which
was easily accomplished, it
" destroyed the iron plate upou
which it stood. The differ-
ence between explosion and
detonation was next lucidly
demonstrated. Anopen case
containing five pouads of
powder was placed apon an
iron plate and exploded, but
the plate was scarcely da-
maged; a similar quantity of
gun cotton suspended four
feet above the plate, however,
X completely crushed it, conse-
quent upon the greater violence of the detonation and the
suddenness of its development and transmission. The prac-
tical application of this rap‘d violence was displayed by the
destruction of a bronze cannon by filling it with water and
detonating therein a mere morsel of gun cotton. Various
peculiar qualities of gun cotton were illustrated by succes-
sive experiments, and its power of transmitting detonation
from one mass to another, as well as its rending capacity as
distinguished from mere displacement, were evidenced
in a startling. manner by ths destruction of a strongly-
constructed stockade of heavy balks of timber, the tops of
which were cut off level with the ground and thrown to a
considerable distance. Other experiments followed, in which
the efficiency and convenience of wet gun cotton were ex-
emplified; and, in conclusion, a charge was detonated under
water, throwing up a pyramid of spray to a great height.

Mr. Brown, assistant to Professor Abel, arranged the
charges and fired them by electricity, and instantaneous
photographs of the most remarkable displays were taken
by the photographers from the Chemical Department of the
Royal Arsenal,
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NEW THERMO-ELECTRIC BATTERY.
BY M. A. NIAUDET.

This battery is frequently used and is much appreciated
in Austria and Germany. It is made of different forms, of
which the most recent, represented by Fig. 1, appears to us
to be the best, since it requires only two Bunsen burners to
set in action forty thermo-electric elements. There is an-
other ‘model of sixty elements, with three burners, which
offers the same advantages as the one represented.

Each circular group of twenty elements should be sepa-
rately considered. The following is the description of such
a group:

The elements are arranged in a horizontal plane, and
radially; the heated junctions being towards the center of
the circle, and the cooled junctions at its circumference.

The two metals are: 1st. German silver (called maillechort
in France and neu Silber in Germany), and, 2dly, an alloy of
antimony and zinc, which fuses at a temperature slightly
higher than the melting point of antimony.

These two metals are soldered (at least at the heated junc-

tion) without the intermediary of any other metal; the ends.

of the German silver wires pass into a little cap-
sule of brass, which forms the bottom of the
mould in which the other metal is cast. This
capsule is shown at ¢, in Fig. 2, which represents
two elements of the actual dimensions; it re-
mains attached to the element and forms part of
the apparatus.

Into the same capsule penetrates a small rod,
r, of copper, the extremity of which is also
enveloped by the cast metal; and by means of
this rod the heat is conducted to the heated
junction. The extremities of these copper rods
are arranged in a small circle, and are held be-
tween two circular plates of mica, so that they
all become heated by the same flame. In the
apparatus shown, a Bunsen burner is adopted;
but in some simpler apparatus the flame of a
spirit (wood naphtha) lamp is used. The mica
plate has the effect of concentrating and direct-
ing the heat of the flame on to the copper rods.

The object of using the copper rods at the
heated junction will be seen from the following:
The heated junction does not obtain its heat
directly from the flame, but only through the in-
termediary of the copper rod; it is therefore
protected against any accident through over-
heating, that is, against the fusion of the alloy,
which would cause the immediate break down of
the battery.

To avoid, at least partially, the loss of heat by
radiation, these copper rods are inclosed, ex-
cepting at their extremities, within a small tube,
shown at ¢, in Fig. 2. The cooled junction is
altogether dissimilar; the fusible metal is here soldered to
a plate of copper, to which is soldered the German silver
wire of the next element. The plate of copper is of large
surface, forming a cylinder through which the air circulates,
with the production of a cooling effect.

These batteries have been subjected to careful experi-
mental trial by M. Waltenhofen, of Prague; he has com-
pared them with that of Marcus, and has found them to be
much superior to it.

It was found in the previous experiments of M. Stefan,
of Vienna, that the thermo-electric
elements of Marcus may obtain an

)it is set in full action in one or two minutes, and all expen-

tle, and to conduct it to the small gas jet, I, which is kept
constantly lighted. If the pressure of gas be low, the tube,
B, is closed by the water; if it should become too great, the

gas bubbles through the water and escapes at G, where 1t |

Fia. 2.

inflames. The apparatus thus constitutes a safety valve,
preventing the pressure from rising ahove a certain degree,
which can be regulated at will. The gas which escapes,

THE CARP AND ITS CULTURE.

In the accompanying engraving we reproduce a careful
drawing of the mirror carp (Cyprinus carpio specularis), so
called on account of the large scales which run along the sides
of the body. This is one of the three races of carp recently
introduced into this country, the other two being the scale
carp and the leather carp, the one entirely covered with
scales, the other having few or none.

Three years ago the national carp pondswere established
at Washington, in the old swamp and canal near the monu-
ment, and many thousand young fish have since been dis-
tributed for stocking suitable waters in Kansas, Nebraska,
Missouri, Ohio, Indiana, Illinois, Pennsylvania, Maryland,
Virginia, North Carolina, South Carolina, Georgia, Alaba-
ma, Louisiana, Texas, Tennessee, Kentucky, and New York.
Persons desiring them for such purpose can be supplied on
application to Prof. S. F. Baird, U. 8. Fish Commissioner,
‘Washington, D. C.

In a recent communication Professor Baird expresses
great faith in the future of this new fish. Heis quite well

being at once consumed, cannot give rise to accident.

Fie. 1.—THERMO-ELECTRIC BATTERY OF M. NOE.

‘With a battery of twelve elements, it is possible to work
an eleotric bell; with twenty elements, water may be decom-
posed in the voltameter; with forty elements, a secondary
battery of Planté may be charged, or an induction coil
worked. In a word, these batteries allow. of -most of the
experiments in physics, and small industrial opera-
tions, gilding, plating, nickeling, etc., being carried into
effect. ‘

One great advantage of this kind of electro-motor is that

satisfied that within ten years it will constitute a very pro-
minent portion of the animal food of the coun-
try. Although scarcely known in the United
States, and but little more, as an article of ex-
tended application, in England and France, the
carp is in Germany and Austria cultivated to the
highest degree, so as to constitute a notable ar-
ticle of the market supply.

The fish itself is probably of Asiatic origin,
and has been domesticated in China for thou-
sands of years. Ithas, however, been so exten-
sively distributed in Europe as to have become,
in a measure, a native fish, occurring in public
waters as well as in private enclosures. It is,
Prof. Baird remarks, emphatically a farmer’s
fish; and may safely be claimed to be, among
fishes, what chickens are among birds, and pigs
and ruminants among mammals. Its special
merits lie in its sluggishness and the ease with
which it is kept in verylimited enclosures, it be
ing a vegetable feeder, and its general inoffensive
ness. Trout and black bass require abundant
water and a supply of animal food for their suste
nance and growth; the carp thrive in shallow
ponds, and while not disdaining flies, worms,
larve, etc., live on the succulent roots and leaves
of aquatic plants, seeds as they fall into the wa-
ter, and other similar substances, and may be fed
very readily upon corn, grain, bread, root crops,
raw or boiled, and, indeed, any vegetable refuse,

Their rate of growth, too, is something marvel-
ous, and as observed so far in the specimens in
troduced into the United States,is even more
remarkable here than in Europe. Among the
original fish imported by the Fish Commission from Europe,
and which are now only about three and a half years old,
are some.from twenty-five to thirty inches in length, weigh-
ing from four to eight or nine pounds.

The carp thrives best in artificial or natural ponds with
muddy bottoms, and such as abound in vegetation. Inlarge
ponds it may not be necessary to furnish any special food,
but in restricted enclosures, as, for instance, those of a frac-
tion of an acre, they may be fed with the refuse of the kitchen
garden, leaves of cabbage, lettuce, leeks, etc., hominy,

or other substances. Grain of any
kind is generally boiled before being

electromotive force of one-eighteenth
volt, but this maximum is obtained
only at a temperature close upon the
fusing point of one of the alloys of
which they are formed.

Under similar conditions, M. Wal-
tenhofen found that the Noé& elements
possess an electromotive force between
one ninth and one tenth volt.

In practice, these maxima, or any-
thing near them, cannot be depended
upon, and, when several elements are
connected in series, they are never at-
tained, because the elements are never
equally heated. For ordinary experi-
ments we may calculate upon one
sixteenth volt per element. The resist-
ance of each element is one fortieth
Siemens’ unit.

An improvement which is supple-
mentary, but very useful in practice,
consists of the addition ef a regulator
of the pressure of gas, by means of
which any overheating, and the acci-
dents which ensue from it, are avoided.
It formerly sometimes happened that
an unexpected increase in the gas
pressure produced some fusion of the
metal, and thus deteriorated the bat-
tery. . :

The safety apparatus here referred
to, and which is shown in the front part of Fig. 1, congists
of a glass bottle containing water, and closed by a cork.
Two tubes enter this bottle through the cork; one, B B, is
a branch from the gas supply, and passes to the bottom of
the vessel; the other, H, does not reach the surface of the
water, Its use is to Jead away any gas passing into the bot-

THE CARP AND ITS CULTURE.

diture ceases the moment the current is no longer required.
Lastly, and this is the most important point, the battery
undergoes no alteration by use, as in the case of those which
have preceded it, and which in a short time show a consider-
able internal resistance, and a corresponding diminution of
effect. —La Nature,
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fed to the fishes, but this is probably
not absolutely necessary. The refuse
of malt from breweries makes excel
lent food for them.

The Washington ponds are arranged
so that they can be drawn off at will,
leaving all the fish collected in a small
basin near the outlet. This is for con-
venience in assorting the fish, and for
selecting such as are needed for other
purposes.

It is a prime necessity that there be
no predaceous fish in the same pond
with carp. Of course, the larger fish
will be measurably secure against the
attacks of carnivorous species of about
the same size, but the eggs and young
will become a prey to the rapacity of
such associates. As a general rule the
fish will thrive best when they are the
sole occupants of particular waters,
although the association of suckers and
chubs would be less objectionable than
that of sunfish, perch, or black bass.

The carp spawn in the spring, in
May and June, and indeed, under some
circumstances, throughout the entire
summer. The Fish Commission have
young fish that spawned from May to
September.  They are very prolific,
yielding from 400,000 to 500,000 eggs,
according to size. The eggs adhere tenaciously to what
ever they touch, and for that reason - it is very important
that a new pond should be provided with floating weeds for
such attachment. Theeggshatch outin a few days, and the
young grow very rapidly. They feed voraciously upon the

|so called frog spittlc, the green alga scum s0 common in
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frog ponds. Consequently such waters are especially adapt-
ed to carp.

Whenever the water becomes chilled down to perhaps 40°,
and especiaily when frozen over at the top, the fish bury
themselves in the mud, aggregating in lots of from fifty to
one hundred, frequently with their tails projecting, and con-
stituting what is called in Germany, kettles or roses. It is
very important that they should not be disturbed under
such circumstances. Of course, while hibernating in this
way they are not feeding, although they are said not to lose
appreciably in weight. Inthe more southern regions, where
the waters do not freeze, they will probably feed throughout
the year, and make a more rapid growth

So far, Prof. Baird says, no waters have proved too warm
for carp; indeed, they are said to thrive especially well in
reservoirs receiving the condensed waters of low-pressure
steam engines, in Germany, of over 100° temperature.

As regards the best plants for a carp pond, Prof. Baird
mentions the ordinary pond weeds (Pontederis and Sa-
gittaria), splatter dock, or pond lily, and, indeed, any of the
‘kinds that grow in the water, with leaves floating upon the
surface, duckweed among the number. Those which pro-
duce seed, like the wild rice, are especially desirable, as the
fish feed voraciously upon them. _

The great merit of the carp for cultivation, next to its
excellent table quality, lies in its adaptation to shallow and
warm ponds unsuited for ordinary fish. The country is full of
such waters, now useless, which might be made exceedingly
productive; and there are thousands of swamps in every
State, which might easily be flooded and stocked at small
cost in money or trouble. In Germany many villages main-
tain at common cost for the public benefit carp ponds of a
hundred acres or more.

—_————t—
RECENT DECISIONS RELATING TO PATENTS.

U. S. Circuit Court—Southern District of New York.
MANUFACTURE OF CELLULOID.—DANIEL SPILL 08. THE
CELLULOID MANUFACTURING COMPANY.

(Decided May 25, 1880.)

Blatchford, J.: This suit, on the proofs, involves two
patents granted to the plaintiff. One is No. 97,454, granted
November 30, 1869, for an ‘‘improvement in dissolving
xyloidine for use in the arts.” The specification states that
the ‘“ invention relates to the preparation and use of certain
solvents of xyloidine, and which differ from the ordinary
known solvents of xyloidine, in that these menstrua which
are employed are not, necessarily, in themselves, solvents of
xyloidine, but become so by the addition of the hodies, com-
pounds, or substances herein referred to.” It also states
that the invention consists in the employment of eight dif-
ferent solvents. Only the second solvent is alleged to have
been used by the defendant. It is thus described in the
specification: ‘Camphor or camphor oil, or mixture of the
same, in conjunction with alcohol or spirits of wine, the
same to be employed in about equal proportions.” The
claim is in these words: -

‘“ The preparation and use of solvents of xyloidine, such
as have been before described, so as to render xyloidine
more easy of conversion into compounds containing xyloid-
ine, which are suitable for application in the arts and for
industrial purposes.”

The defendant has infringed this claim by using camphor
in conjunction with alcohol, as a solvent of xyloidine. The
defendant mixes ground and dried xyloidine with pulver-
ized dry camphor, and then immerses the mixture in alco-
hol until the xyloidine is dissolved. It is dissolved by the
joint action of the camphor and the alcohol. Neither alone
is a solvent of xyloidine. It is immaterial, so far as the in-
vention and the claim of the patent are concerned, whether
the camphor and the alcohol are mixed so as to dissolve the
camphor in the alcohol and then the xyloidine is put into
the solution, or whether either the alcohol or the camphor
is first mixed with the xyloidine and then the third sub-
stance is added. The bringing of the three together, caus-
ing the xyloidine to be dissolved or softened, so as to be
more easy of conversion or working into compounds or ar-
ticles containing xyloidine, is the invention. Making use of
the solvent power of camphor and alcohol, when in the pre-
sence of each other and of the xyloidine, is the essence of
the invention. The use of the camphor and the alcohol in
about equal proportions is not of the essence of the inven-
tion. - They are stated by the patentee to be useful in these
proportions. But the evidence shows that the real inven-
tion was the discovery of the fact that camphor and alco-
hol, when united, would be a solvent of xyloidine.

The novelty of the invention of this solvent is attacked,
but without success. The evidence is voluminous, and has
been carefully considered, with the result, that the defend-
ant has failed to show want of novelty. The prior patents
adduced and examined are the English patent to Cutting,
No. 1,638, of 1854; and the English patents to Parkes, No.
2,859, of 1855; No. 2,675, of 1864; No. 1,313, of 1865; No.
1,695, of 1867; and No. 1,614, of 1868. Parkes’ pamphlet of
1867, and Gmelin’s Handbeok of Chemistry, of 1860, have
also been considered, as well as the English patent to the
plaintiff, No. 2,666, of 1867. No other anticipation than
the above seems to be considered by the defendants’ expert,
and he does not allude to the pamphlet. Another defense
relied on is, that one Parkes communicated to the plaintiff,
in England, the knowledge that alcohol and camphor united
were a solvent of xyloidine, and that the plaintiff never
made the invention himself. On the whole evidence, the
defendant has failed to establish this defense.

The other patent involved is No. 101,175, granted to the
plaintiff March 22, 1870, for an “ improvement in the manu-
facture of xyloidine and its compounds.” There are five
claims in the patent. The second alone is alleged to have
been infringed. The specification says: ¢‘The second part
of my invention relates to the bleaching of xyloidine, and is
as follows: When it is desired to bleach or whiten the
xyloidine, I bleach it directly after the removal of the acids,

posed and attempted; it was especially desirable in this art;
but it is my opinion that a chemist would exhaust all other
theories before he would think of ordinary bleaching agents
for the purpose. The subject had come up in my mind seve-
ral times before Spill's invention, and I was unwilling to
credit the efficacy of his plans until they were actually dem-
onstrated to me. I know of very few inventions where so
novel and useful results have been obtained by such simple

and before removing it from the vat. This I do by any of | and unlooked-for methods.” There is no evidence to counter-
the well known means, preferring a solution of chlorine or |vail this view.

a solution of chloride of lime or soda, which 1 add to the
xyloidine, making use of alternate stirrings and rests, for a
sufficient time, until the xyloidine is whitened. The solu-
tion is again drained off, and the xyloidine is repeatedly
washed with water, in order to remove any excess of bleach-
ing agents or any residue from such agents, when it will be
found to be ready to be submitted to pressure in order to
free the same from water, and may then be opened out, so
as to prepare it for drying, dissolving, or other purposes.”
The second claim is in these words: ¢ The process of
bleaching xyloidine in the manner herein specified.”” That
portion of the specification which precedes the statement of
the second part of the invention relates to the treatment of
vegetable fiber or lignine with acids, to convert it into
xyloidine and render it soluble in suitable solvents. The
fiber is intimately mixed with the acids by appropriate
means, then the acids are strained and pressed from the
fiber, which is now xyloidine, and it is subjected to a wash-
ing and stirring with water until it is nearly or quite free

from acids, and the water is then drained off. The washing |’

is done in a washing vat. The bleaching, as before stated,
is done ‘* directly after the removal of the acids,” and- before
the xyloidine is removed from the vat. The evidence shows
that the real invention of the plaintiff in this regard was to
bleach xyloidine by ordinary bleaching agents, directly after
the converting acids had been washed out of it, and before
anything had been mixed with it which might interfere with
the action of the bleaching agents. Thisis, fairly, the sense
of the specification. Whether the bleaching is done in the
washing vat or not, or in a solution of the ordinary bleach-
ing agent, or by such agent not in a solution, are immaterial
matters. The essential discovery was, that an ordinary and
well known bleaching agent, of the character of chlorine,
or chloride of lime, or chloride of soda, if applied to xyloid-
ine, when it had become such ad had been freed from the
converting acids, and while it remained in that state, would
act upon it to bleach it. The defendant treats paper with
acids to make xyloidine, then washes out the acids, then
grinds it, and, while it is being ground, applies bleaching
powders toit. The evidence is satisfactory, that one of such
bleaching powders is permanganate of potash, and that it
was a well known and ordinary bleaching agent at the time
of the plaintiff’s invention. Therefore, infringement is es-
tablished. *

It is contended for the defendant that the claim in regard
to bleaching does not claim a patentable invention, because
it is merely the use, to bleach xyloidine, of what had been
before used to bleach fibrous material not counverted into
xyloidine. The true view is well expressed by Professor
Seeley, the plaintiff’s expert. The defendants’ expert, Mr.
Edward S. Renwick, bhad cited four English patents, those
to Martin, No. 7, of 1864; to Reeves, No. 2,797, of 1860; to
Collyer, No. 550, of 1859; and to Reeves, No. 8,293, of 1866,
as describing the treatment of vegetable fiber with a solution
of chloride of lime or of soda, substantially as the plaintiff’s
patent describes xyloidine as being treated with a solution
of chloride of lime or of soda. Professor Seeley says:

““The patents referred to by Mr. Renwick cover inventions
relating to bleaching, by means of ordinary bleaching agen-
cies, the ordinary fibrous substances which are used for cloth-
ing, paper stock, etc. I do not find in them anything which
has more bearing upon the novelty of Spill’s invention than
what might be included in the matter which Spill regards
and defines as old and wellknown. Previous to Spill’s time,
the ordinary bleaching materials and methods were only ap-
plied to a peculiar class of substances, namely, those sub-
stances of fibrous character which were useful only by rea-
son of that fibrous character. Spill's invention brings the
utility of bleaching upon a new kind of material, and brings
it where it was very desirable, but where it was supposed to
be impracticable. It is true that pyroxyline (xyloidine)
has a fibrous structure, but this fibrous structure is not any
essential or useful property in it. Infact, in this art, pyroxy-
line does not become useful until the fibrous structure is de-
stroyed. Pyroxyline is not useful for any of the purposes to
whichthe materials formerly bleached were applied. Pyroxy-
line is very different, in chemical character and composition,
from the old bleachable materials. If pyroxyline had not
the fibrous structure, probably the question of invention in
this case would not have arisen, for then it would have ap-
peared plainly that the case would have been very similar to
that of (suppose) bleaching charcoal by ordinary bleaching
agents. In the absence of experiments, the bleaching of a
substance like pyroxyline would seem impracticable,
almost incredible. The theory of ordinary bleaching. is,
that the coloring matter of goods to be bleached is of a com-
plicated and unstable character, and is destroyed by the
powerful chemical action of the bleaching agents, chlorine,
oxygen, etc. Inasmuch as pyroxyliue, in its manufacture,
has been exposed to the action of some of the most powerful
chemical agents which are known, it is unreasonable to
suppose that any of the unstable coloring matter could be
left in it. The bleaching of pyroxyline has often been pro-
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The defendant has introduced evidence for the purpose of
establishing that the invention claimed by the plaintiff in
regard to bleaching xyloidine was previously known to
Parkes, and was communicated by him to the plaintiff, and
was not in fact invented by the plaintiff. The burden of
showing this is on the defendant, and, on the whole evi-
dence, it has not succeeded in doing so.

The defendant claims to have shown that other inventions
claimed in the two patents were not new, so as to affect the
question of costs. But the attempt cannot be held to have
been successful.

There must be the usual decree for the plaintiff, for an
account and an irjunction, as to the claims above held to
have been .infringed, with costs.

Horace M. Ruggles and Edwin M. Felt for the plaintiff.

William D Shipman, Henry Baldwin, Jr., and E. Luther

Hamilton, for the defendant.
el e

The Brooklyn Bridge.

On being re-elected President of the Board of Trustees
of the Brooklyn Bridge, lately, Mr. Henry C. Murphy prom-
ised that the bridge would be ready to open for use by the
Fourth of July, 1881. A large body of men are at work
upon the approaches to the bridge on both sides of the river.
It is thought that a couple of months will suffice to com-
plete the stone and brickwork on this side, after the pur-
chase of certain properties has been made. The Brooklyn
approach is shorter and much nearer completion.

The machinery for putting up the superstructure of the
bridge is ready in the towers; but the work has been delayed
owing to the necessity of constructing special machinery to
cut the steel for the chords of the bridge. The largest size
of steel hitherto made at the Cambria Iron Works, the most
extensive in the country, measured 7 inches by 7 inches
The bars for the bridge are 7 inches by 8% inches, and to cut
them enormous shears had to be made and put 1n position
This caused a great delay in the preparation of the first 509
tons of steel. The second lot of 500 tons, it 18 expected,
will be delivered in advance of the time specified in the
contract.

New Mode for Photo=-Gelatine Plates.,

Prof. Geo. Herschell makes the following suggestions in a
note to the British Journal of Photography :

I found that by adding one drachm of a dilute mineral
acid (I used nitro-hydrochloric dil. B. P.) to six ounces of
rectified spirit, almost any quantity of gelatine would dis-
solve 1n it on the application of a gentle heat. Plates coated
with this dried in about double the time collodion takes.

Having got so far, I took some of Kennett’s pellicle, and
dissolved as much as I could in one ounce of spirit with ten
minims of the acid. I got a niceemulsion, which flowsover
the plate quite as easily as collodion does. The plates are
quitehard and dry in ten minutes. The emulsion must be
kept warm while coating.

I hope that some of the leading gelatine workers will take
these facts up and put them on a good basis, as my time for
experiments is very limited. I find that ether and chloro
form act as well as rectified spirit as solvents of gelatine
when an acid is added. I have not had time to expose my
plates yet.

———— et A
The Survey of the Gulf Stream,

The sundry civil appropriation bill, just passed by the
House of Representatives, provides for a survey of the Gulf
Stream from itsorigin to its final whirl around the Sargasso
Sea. The plan embraces soundings, deep sea temperatures,
and current observations. The high importance of the pro-
posed survey isclear, and when done 1t will add another
valuable chapter to the nation’s record of scientific explora-
tion. The practical value of the proposed work, in its bear-
ing no commerce and meteorology, is beyond estimation.

— e r———

Tae WoONDERFUL CLock.—The astronomical clock in-
vented and constructed by Felix Meier, which was illustrated
and described in these columns some time ago, has been
brought to this city for exhibition. In workmanship it ex-
cels the celebrated Strasburg clock, and it is a masterpiece
of mechanical skill. The clock will remain on exhibition
at Tammany Hall for some time, and it will repay any one
interested in mechanical novelties to devote an hour 1n watch-
ing the movements of the figures and orbits in this won

drous clock.
———— A O ——

Last of the Stevens Battery.

The Chancellor of New Jersey has ordered a sale of the
Stevens Battery to be made by Washington R. Williams,
Esq., Master, whom' he directs either to make sale of the
battery and its appurtenances as an entirety, or sell its ma-
terials, consisting of engines, etc., separately, whichever
will yield the most money. Thus the great battery, which
cost the projector so much money, and was intended to be
the pride of .our navy and a terror to other nations, is to be
sold for old iron.
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Business ad Levsonal,

The Chargefor Insertion under this headts One Dollar
a linefor each insertion ; about eight words to a line
Aadverti. ts must be received at publication office
asearly as Thursday morning to appear in next issue

&= The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
weekly issue.

Carbon Plates. P.Bowe, 48 R.R.Ave., Jersey City,N.J.,

Advertising of all kinds in all American Newspapers.
Special lists free. Address E. N. Freshman & Bros., Cin-
cinnati, O.

Blake’s Patent Belt Studs. The best fastening for
rubber or leather belts. Greene, Tweed & Co., N. Y.

Patent for Sale Cheap.—Entire Patent or State Rights.
Just the thing for the summer. Money can be made out
of it. Other business prevents owner from handling it.
A. H. Watkins, 294 Harrison Ave., Boston, Mass.

The patented trademark, * Baldwin the Clothier,” is
the exclusive property of O. S. Baldwin, of New York
and Brooklyn, and is used only at the northeast corner
of Broadway and Canal street, New York, and at the
southwest corner of Smith and Fulton streets, Brooklyn.
Baldwin leads the retail clothing trade of the United
States.

OFFicE TroY (N. Y.) I'IRE BRICK WORKS, }
June 1, 1880.
H.W.Johns M’f’g Co., 871 Maiden Lane, New Y ork.

GENTLEMEN. We are in want of a quantity of roofing
for some new buildings. It gives us pleasure to
say the Asbestos Roofing gives better results than any
we have used. (Signed.) Yours truly,

JAMES OSTRANDER & SON.

We keep a full assortment of Esterbrook’s, Gillott’s,
Spencerian, Perry’s, and Lamar’s Pens. Send for price
list to J. Leach, 86 Nassau St., New York.

For Sale.—A Baltimore City Fire Department Steam
Fire Engine, in complete working order. Address P.O.
Box 676, Baltimore, Md.

For Jack Chain Machines, making from 60 to 100
links per minute, direct from the coil, address Cross &
Speirs, Waterbury, Conn.

Wanted—A good reliable person, who has sufficient
means to apply for foreign patents for a valuable inven-
tion. Address George S. Agee, Minthill, Osage Co., Mo.

Metallic Piston Rod Packing Company, 773 Broad St.,
Newark, N. J. Agents wanted terms liberal.

Lubricene, Gear Grease, Cylinder and Machinery Oils.
R. J. Chard, 6 Burling Slip, New York.

Skinner & Wood, Erie, Pa., Portable and Stationary
Engines, are full of orders, and withdraw their illustra
ted advertisement. Send for their new circulars.

Recipes and Information on all Industrial Processes.
Park Benjamin’s Expert Office, 49 & 50 Astor House, N.Y

Asbestos Board on Chimneys prevents their heat from
affecting the temperature of rooms through which they
pass. Asbestos Pat. Fiber Co., lim., 194 Broadway, N. Y.

Sweetland & Co., 126 Union St., New Haven, Conn.,
manufacture the Sweetland Combination Chuck.

Power, Foot, and Hand Presses for Metal Workers.
Lowest prices. PeerlessPunch & Shear Co..52 Dey St.,N.Y

The Brown Automatic Cut-off Engine; unexcélled for
werkmanship, economy, and durability. Write for in-
formation. C. H. Brown & Co., Fitchburg, Mass.

Corrugated Traction 'I'ire for Portable Engines, etc.
Sole manufacturers, H. Lloyd, Son & Co., Pittsburg, Pa.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossley, Cleveland, Ohio.

Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh, Jr., & Bros. 531 Jefferson St., Philadelphia, Pa.

National Steel Tube Cleaner for boiler tubes. Adjust-
able, durable. Chalmers-Spence Co., 40 John St., N. Y

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys.
Works, Drinker St., Philadelphia, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes, Buffalo, N. Y.

Steel Figures, $1; Letters, $3 a set. York & S., Clev., O.

Linen Hose for Warehouses and Hotels as protection
from fire. Greene, Tweed & Co.,118 Chambers St., V. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting. Packing,and IIose. Buy that only.
‘The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row. N. Y.

Sheet Metal I'resses. Ferracute Co., Bridgeton, N. J.

Nickel Plating. —Sole manufacturers cast nickel an
odes, pure nickel salts, importers Vienna lime, crocus,
etc. Condit, Hanson & Van Winkle, Newark, N. J., and
92 and 94 Liberty St., New York.

Wright's Patent Steam Engine, with automatic cut
off. The best engine made. For prices, address William
‘Wright, Manufacturer, Newburgh, N. Y.

Presses, Dies. and Tools for working Sheet Metal. etc.
Fruit & other can tools. Bliss & \Villiams, B’klyn, N. Y.

Bradley’s cushioned helve hammers. See illus. ad. p. 397.

Electrical Indicators for giving signal notice of ex-
tremes of pressure or temperature. Costs only $20. At-
tached to any instrument. T.Shaw,915 Ridge Ave.Phila.

Instruction in Steam and Mechanical Engineering. A
thorough practical education, and a desirable situation
as soon as competent, can be obtained at the National
Institute of Steam Engineering, Bridgeport, Conn. For
particulars, send for pamphlet.

Hydraulie Jacks, Presses and Pumps. Polishing and
Buffing Machinery. Patent Punches, Shears, etc. E.
Lyon & Co., 470 Grand St., New York.

Forsaith & Co., Manchester, N. H., & 207 Centre St.,
N. Y. Bolt Forging Machines, Power Hammers, Comb’d
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin-
ery. Send stamp for illus. cat. State just what you want.

Telephones repaired, parts of same for sale. Send
stampfor circulars. P. O.Box 205, Jersey City, N J.

Blake ¢ Lion and Eagle »* Imp’d Crusher. See p. 365.

Special Wood-Working Machinery of every variety.
Levi Houston, Montgomery, Pa. See ad. page 366.

Peck’s Patent Drop Press. Sce adv., page 364.

Air Compressors, Blowing Engines, Steam Pumping
Machinery, Hydraulic Presses. Philadelphia Hydraulic
Works, Philadelphia, Pa.

Yocom & Son’s Shafting |

Circulars and Prices of Baling Presses Wanted.
Charles Cook, 93 John st., New York

For Patent Shapers and Planers, see ills. adv. p. 380.

For Pap. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling, see Frisbie’sad. p. 316.

For Separators, Farm & Vertical Engines, see adv.p.382.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co." Box423, Pottsville, Pa. See p. 381.
Rollstone Mac. Co.'s Wood Working Mach’y ad. p. 380

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Large knife work a specialty.
Also manufacturers of Soloman’s Parallel Vise. Taylor.
Stiles & Co., Riegelsville, N. J

Silent Injector, Blower, and Exhauster. See adv. p. 397.

Portable Railroads. Sugar Mills. Horizontal & Beam
Steam Engines. Atlantic Steam Engine W’ks,B’klyn,N.Y.

For Alcott’s Improved Turbine, see adv. p. 297

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner
& O’Brien, M’f’rs, 23d St., above Race, Phila., Pa.

The Chester Steel Castings Co., office 407 Library St ,
' Philadelphia, Pa., can prove by 15,000 Crank Shafts, and
10.000 Gear Wheels, now in use, the superiority of their

. Castings over all others. Circular and price list free.

Brass & Copper in sheets, wire & blanks. See ad. p. 398.
AirCompressors. Clayton Stm. PumpW’ks,Bk’lyn, N.Y.

For Shafts, Pulleys, or Hangers, call and see stock
kept at 79 Liberty St., N. Y. Wm. Sellers & Co.

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y

The Improved Hydraulic Jacks, Punches, and Tube*
Expanders. R. Dudgeon, 24 Columbia St., New York.

For Superior Steam Heat. Appar., see adv., page 397.

The ‘ Fitchburg ™ Automatic Cut-off Horizontal En-
gines. The * Haskins ” Engines and Boilers. Send for
pamphlet. Fitchburg Steam Engine Co., Fitchb’g, Mass.

Millstone Dressing Machine. See adv., page 897.

Cut Gears for Models, etc. Models, working machin-
ery, experimental work, manufacturing, etc., to order
D. Gilbert & Son, 212 Chester St., Phila., Pa.

Holly System of Water Supply and Fire Protection
for Cities and Villages. See advertisement in SCIEN-
TIFIC AMERICAN of last week.

The best Truss ever used. Send for descriptive circu-
lar to N. Y. Elastic Truss Co., 683 Broadway, New York.

Inventors’ Institute, Cooper Union. A permanent ex-
hibition of inventions. Prospectus on application. 733
Broadway, N. Y.

Steam Engines; Eclipse Safety Sectional Boiler. Lam-
bertville Iron Works, Lambertville, N. J. See ad..p. 413.
Nellis* Cast Tool Steel, Castings from which our. spe-

cialty is Plow Shares. Also all kindsagricultural steelsand
ornamental fencings. Nellis, Shriver & Co., Pittsburg, Pa.

Improved Steel Castings ; stiff and durable; as soft
and easily worked as wrought iron ; tensile strength not
less than 65,000 1bs. to 8q. in. Circulars free. Pittsburg
‘ Steel Casting Company, Pittsburg, Pa.

New Economizer Portable Engine. See illus. adv. p. 397.

Wm. Sellers & Co., Phila., have introduced a new
injector, worked by a single motion of a lever.

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. See p.397. Totten & Co., Pittsburg.

For Mill Mach’y & Mill Furnishing, see illus. adv. p.381.

NEW BOOKS AND PUBLICATIONS.

MiNES AND MINING IN JAPAN. By C. Netto,
M.E. Professor of Mining and Metal-
lurgy, University of Tokio, Japan.

To Professor H. Kato, President of the Department
of Law, Science, and Literature, in the University of
Tokio. are we indebted for a copy of an English trans-
lation of a report on the mining industries of Japan.
This Report contains a dcscription of ithe modes em
ployed in opening, ventilating, illuminating, draining,
and equipping mines, and also the processes used in
smclting, roasting, washing, and assaying of gold ores.
It also contains the laws which govern the mining in-
dustries of Japan, and a statement of the approximate
products of both the government and private mines of
the country. Another interesting feature in this Re-
port is a number of very well executed engravings re
presenting the implements used by the miners, many of
which, are not unlike those used by our own miners.

No attention will be paid to communications nnless
accompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given to inquirers.

We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do -not appear after
areasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them. .

Persons desiring special information which is purely
of a personal character, and not of jgeneral interest,
should remit from $1 to $5, according to the subject,
as we cannol, be expeected to spend time and labor to
obtain such information without remuneration,

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. Price 10 cents each.

(1) J. M. M. G. writes: In your number
of April 24, you ask for a mode of killing moles. Pills
made of lard, flour, and a very little strychnine dropped
into their holes will kill them. Corn or grourd peas
soaked in a strong decoction of strychnine will kill them.
Perforate their holes with a small probe and drop in the
poison. [Should any of our readers try the above. they
should bear in mind that strychnine ig one of the active
poisons and should be used with great caution. ]

American,

@) H. K. M. asks: 1. Please inform me of
some good book-on steam eugines ané the price. A.
Forney’s ¢ Catechism of the Locomotive,”” Edwards®
¢ Catechism of the Marine Steam Engine,” Roper’s
¢« Horse Power of Land and Marine Engines.” 2. Can
you tell me of any preparation by which I can take
grease off pigeons? They get in the garbage and get
grease all over the breast, and the grease gets in the
pores of the eggs, and they will not hatch. A. Try ben-
zole 8 What is the best polish for walnut wood? A.
Thin alcoholic shellac applied with a drop of oil on the
polishing cushion. 4. What is the difference between a
moment of force and a moment of time? A, See defini-
tion of moment in Webster.

(8) G. D. asks if there is any process by
which bone can be softened so as to be cut in any size
or shaped piece wanted, and afterwards the piece so cut
hardened back to its original hardness. A. Bone may
be softened by boiling it in muriatic acid diluted with
two parts of water, hardened by digesting in lime water.

(4) 8. E. asks What chemical can be put
on black walnut to prevent the fire irom burning it? A.
Wood may be rendered to some extent non-inflammable
by saturating the fibers as far as may be with a hot sat-
urated aqueous solution of commercial tungstate of
soda, and then drying slowly.

(5) W. W. asks. Can you tell me of any-
thing that I can use in parlor match composition to pre-
vent the crack? I have been using 4 oz glue; 4 oz.
whiting; 2 oz. crocus; 12 oz potassum; 1 oz. phos-
phorus. A. Coat the heads by dipping with a common
shellac varnish: shellac (common), 1 1b.; wood alcohol,
1quart. Swift & Courtney’s match is said to have the
following composition

101 | R

Water......

Sand Ceeiee seareeie reaeees

Binoxide of lead...... eeieaes 20
105

(6) R. E. A. asks how to make a mucilage
in stick form (solidified), also would like to know of best
plan for making a thick ink suitable for ‘' Stoakes’
Automatic Pen.” A. Dissolve gum arabic in hot water
to form a sirupy liquid, add a little clove oil,and thicken
with poﬁldered gum dextrine; mould and dry slowly.
Concentrate a good iron gall indigo ink by evaporation
overa gentle heat. Or dissolve soluble nigrosine in
hot water to form an ink of the requisite consistence.

(7) R. H. 8. writes: Putting common salt
ona hard coal fire that is almost out seems or does re-
vive it. Will you please give me the chemical action
that takes place. A. Salt does not materially aid com-
bustion. If the fire is hot enough the salt is volatilized;
if small, the salt is more likely to extinguish it, we
think,

8) F. H. C. aske (1) how to remove rust
from brassscrews and trimmings, or mountings ona
camera that has been exposed for along time to damp-
ness. A. Probably the best way to clean your brass
work is to repolish with emery paper of different grades,
finishing with crocus cloth. 2. How to ebonize cherry
or pine wood, with details of the logwood preparation.
A. For directions for ebonizing wood, see p.91 (18), Vol.
40, SCIENTIFIC AMERICAN.

9  W. P. asks for the most practical
method, if there is any, of destroying the canker worm
after it has gained a foot hold in the tree. A. Try
syringing the tree with soap suds to which has been
added a little hellebore

(10) R. G. asks for the best method of put-
ting new counters in seal presses (notary, etc.) A. They
arc usnally cast in type metal in the same way that
stereotypes are cast, but an easier way is to take a piece
of guttapercha, soften it in warm water, put it in the
press, and bring the seal down on it. A counter of this
kind does not last as long as metal, but it may be very
readily renewed.

(11) E. L. K. writes 1. I am making a
boiler like the one described, in SupPLEMENT 182. The
tubes are three inches in diameter and 18 inches long.
Will it do to make the casing, which is 16 inches in
diameter, of cast iron? 'A. If you refer to the boiler on
page 2891, you can muke the casing of cast iron, but it
should be lined with fire brick or some other non-con-
ductor. 2. How large an engine will the boiler run? 2. It
will depend upon the speed of the engine and the pressure
you wish to carry. 8. How much pressure will it safely
stand? A, If the tubes are properly proportioned and
sound, 12040 140 1b.

(12) H. writes: I desire to make a small ice
box, one in which I can preserve for twenty-four hours
afew pounds of ice. What is the best material to pack
such a box with, and how thick should the packing be?
A. A box with a 24 inch air space between the walls
allaround answers very well, providing the air space be
perfectly tight. Saw dust, when dry, makes a good fill-
ing. Powdered charcoal is frequently used.

(18) J. T. H. asks: Has any one ever used
a line of shafting laid at an incline in place of horizon-
tal? Will such a shaft inclined . say one foot in ten, 2%
diameter, 100 feet long, work? A. A shaftinclined one
foot in ten will work, but all connections with it must
be made to conform to the angle.

(14) W. H. P asks for a rule for calculat-
ting the pressure of steam on a cylinder boiler at any
given number pounds of steam. A. Multiply the
diameter in inches by the length in inches and by the
pressure per square inch; the result is the total pressure
tending to rupture the boiler

(15) R. F. R. writes: I made a copying pad
after the receipt given in the SCIENTIFIC AMERICAN,
butI notice the copies have a faint color; I think they
should be darker. Can you tell me what to put in
with the ink to produce a clear impression? A. In pre-
paring the ink use pure methylaniline violet (3 B shade)
or blue, and sec that the solution is complete before at-
tempting to use it. If the directions are properly car

(16) G. W. R. asks: 1. How can I find the
pressure of wind per square foot at different velocities?
A. Use a wind pressure gauge or anemometer. 2. Why
is the common galvanometer not used in receiving dis-
patches on the Atlantic cable instead of the looking
glass attachment which requires a darkened room? A.
Because the pencil of light from the Teflector forms a
very long index having no weight. 3. What would be
the cost of one of Edisou’s lamps and generators ready
for motive power? A. We believe they are not in the
market yet. 4. How high will a pressure of fifty pounds
per square inch raise water? A. 112 feet. 5. How
much is.air compressed at a pressure of fifty pounds
per square inch? A, 4-38times or volumes. 6. 1Is a
rotary bellows the best machine for compressing air to
the above pressure? A. No. 7. Isarotary engine best
for applying its power to machinery? A. No. 8. Is
compressed air the best agent for keeping a power which
is supplied (irregularly) for future use (once in 24
hours)? A. You may use compressed air, but a column
or head of water is to be preferred.

(17) F. W. & Co. ask: What can be used
to remove the gloss on tincake cans go as to make the
labels stick well which are put on with flour paste? A.
Try strong hot solution of caustic potash or soda.

(18) J. T. asks what to put into glue to
make it perfectly insoluble. A. Glue is“rendered in-
soluble by tannic acid (tannin). The tannin may be
dissolved in a small quantity of soft water.

19) A. P. G. asks: What will remove soil
spots, such as grease and dirt, from parchment paper,
such as diplomas are writtenupon? A. To remove the
grease spots cover with hot pipe clay and place under
pressure for a few hours. Dirt stains must be removed
by mechanical means.’

(20) W. H. asks: Is there a single engine
made to reverse with one eccentric, without changing
the position of the eccentric on the shaft? A. Yes, by
making the valve without lap or lead.

‘(1) J. J. W._ asks how Leghorn hats are
whitened (otherwise than with the fumes of sulphur), cr
can you give a receipt to whiten with a varnish? A,
Immerse in a strong aqueous solution of sulphite of
soda or bleaching powder (chloride of lime), and then in
dilute sulphuric acid (acid 1, water 5). The bleaching
powder treatment requires much subsequent washing,
or the use of an antichlore dip, hyposulphite of soda
dissolved in 20 parts of water.

(R2) A. B. H. asks for some simple test for
water to see whether it is safe to use or not. I took
some tannic acid and put it in well water. No. 1 turned
greenish blue; No. 2 acquired a reddish tinge; No. 3
bluish green with quite a deposit on the bottom of the
tumbler and quite a bit of substance floating around in
it. Thesurfaceof all these waters had a glassy look.
The water was hard. No. 4 was water taken out of a
cistern; the acid did not change this water. Please tell
me what the above tests—if theycan be called tests —
indicate? A. Pure tannic acid (tannin) causes a bluish
or greenish blue discoloration or precipitate in water
containing salts of iron—with which it forms ink,
When the water contains any considerable quantity of
gelatine or albuminous matters, tannin occasions the
formation of a finely divided precipitate, at once or
after standing for a time. When the quantity issmall
this gives the water an opalescent appearance, and some-
times a slightly pinkish tint when viewed by transmitted
light. - After remaining in a warm, quiet place for some
hours, the precipitate separates as a curdy or semi-gela-
tinous mass. Such water may be considered unfit to
drink. Before using the tannin solution should be al-
lowed to stand for some hours and should then be il-
tered ’

(@3) R. F. asks how to clean rubber stamps.
A. Try a little strong hydrochloric acid.

(®4) S. L. writes: I propose building a
double boat, 50 feet long, i inch iron, air tight; each
beat30inches in diameter,joined by staznchions making
an outside beam of 12 feet. 1. What would be the car-
rying capacity? A. We cannot give the carrrying ca-
pacity without knowing the form of your cylinders. 2.
Would it carry engine power sufficient to propel at rate
of seventeen miles per hour, and the power required?
A. No, not with paddle wheels. 8. What diameter of
side wheels, with feathering floats, would be required,
and the number of buckets to each wheel? A. You can-
not put in wheels of any size that will give the speed.
4. What would be the best coating inside and out to
keep the iron from rusting on a fresh water lake? A.
Brown oxide paint ground in pure linseed oil. There is
acatamaran steamboat building here, which will be
completed within the nextsixty days. We advise you
to wait the result, before investing your money in a simi-
lar project, if speed is your object.

(25) 0. & D. write: Owing to the mild-
ness of last winler the icecrop was scarce and the price
is high. Is there not some simple way by which one
can at little expense reduce the temperature of our
city water, so as to render it a little more drinkable? 1
thought of using a jar and covering it with a layer or
two of some coarse cloth, and keeping a small stream
of water running on it, just enough to keep it wet.
Would the evaporation reduce the temperature mate-
rially, and what part of the house would it be best to
keepit? Perhaps there is some better method, if so, I
am sure you would confer a great faver on many who
cannot afford to take ice this summer. A. The simplest
form of water cooler is perhaps the porous (unglazed)
earthen jar, When filled with water the latter oozes
slowly through the porous material, evaporates, and
keeps the jar cool. The jar must, however, be kept
away from heat radiating surfaces. The plan you sug-
gest is also a good one; the cloth should not be too
thick, and the jar should be as tall and narrow as con-
venient s0 as to expose as large an evaporating surface
as possible.

(26) A. B. asks for a receipt to make icc
cream. A. The following gives excellentresults: Scald
a gallon of good sweet milk, and add to it with con-
stant stirring eight eggs well beaten with one pound
white sugar, and four spoonfuls: of cornstarch, first

ried out there will no difficulty. If the inkdoesnot flow | mixed into a thick cream with cold milk. Cool, flavor

readily adq a little more alcohol,
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27) F. P. N. asks: Is there any sympa- | Coffee scourer and cleaner, J. R. Merrihew..... .. 228,004 | Ores, leaching, D. W. Brunton . 228,032 @ 5
the(tiz)ink or any preparation that may b{ ug;d l:’or Collar, Goldsmith & Merrill .... . .. 228,059 | Organ bellows, L. K. Fuller..... . 228,053 ﬂmtrmﬁe mt mﬂg"
’ Compass, mariner’s, A. Gareis . . 221972 | Organ, reed, M. J. Matthews (r).... . 9218

writing,which will fade out completely within ten hours,
or can the paper be so prepared as to cause the ink to
fade out? A. An aqueous solution of chloride of cobalt
forms an ink, writings made witt which become prac-
tically invisibl on ordinary paper at ordinary tempera-
tures, and may be developed toa dark blue by gently
warming. The addition of a small quantity of chloride
of calcium or glycerine materially aﬁects the rapidity of
this change.

(28) G. S. H. asks: Can you inform me
what will remove fungi from glass, which you described
in the ScIENTIFIC AMERICAN dated May? We havea
large glass, which has for some time been accumulating
this fungi and which is continually spreading. A. Try
fine rouge moistened with caustic soda solution in water.

29) E. M. L. writes: 1. I am using ten
feet of rubber hose to convey common illuminatin? gas
from a chandelier to a small furnace for heating glue.
It appears that the gas permeates through the tubing.
Does gas permeate through rubber? If so, how can it
be remedied? A. Diffusion takes place through such
tubes, but the quantity escaping in an hour is very small
and would escape detection by ordinary means. See
that there is no leak in the tube or its connections. It
would be difficult to obviate the diffusion. 2. I have a
set of brass chessmen—how can " give them a black
colorf? A. Dip bright in nitric acid, rinse quickly in
running water, blacken by immersion in muriatic acid
12 parts; copperas, 1 part; white arsenic, 1 part; rinse,
polish with sawdust or black lead, and lacquer well;
or coat them with thin black japan, and harden the coat
by heating in an oven.

MiINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

C. F. B.—No. 1. Syenite, sometimes metalliferous. No.
2. Chiefly copper sulphuret, probably carrying silver,
Some of this may be quite rich in the latter metal—
worth assaying. No. 3. Chalcedony—a variety of quartz
of little value unless found in abundance and in large
pieces.—D. N. P.—Ferruginous clay containing much
carbonaceous matter. 2. Carbonate of lime and iron
oxide. 8. Argillite. 4. Quartz. None of these is valua-
ble.—B. T. W.—Tt is sulphate of lime gypsum.—A. M.
R.—Tt is clay slate—of little value.

[OFFICIAL.|

INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending

May 25, 1880,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A printed copy of the specification and drawing of any
patent in the annexed list, also of any patent issued
sinee 1866, will be furnished from this office for one dol-
Jar. In ordering please state the number and date of the
patent desired, and remit to Munn & Co., 837 Park Row,
New York city. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the speci-
fications not being printed, must be copied by hand.

Air compressing apparatus, hydraulic, J. M. Bois. 227,877
Animal trap, W.J. Webber ... cereenee 227,935
Apple corer, B. J. Hopkins. .. . 227,901
Ash pan iifter. H. D. Pursell 221,921
Asphaltum to a liquid, process and apparatus for
reducing, D. W. Bailey
Auger, earth, A. J. Dine
Awnings, gearing for adjustable, E. O. Pohl.
Baling press, C. T. Christmas.....
Baling press, P. K. Dederick (r)..

Ballot box, E. Q. Norton ..........

Bed, extension sofa, W. H. Lotz (r) 9,215
Beehive, Kidder & Jenkins...... . 221979
Berth, self-leveling, W. Miller...... . 228,100

Binders’ and box board, F. M. Myers
Blacking machine, shoe, P. Audoye..
Blind slat adjuster, J. F. Wile. .
Boats, construction of, Coughlin & Schneider .....

. 228,018
. 221,937
228,040
Bolts, device for swaging screw threads, T. Burke 228,033

Bookcase, F. Tocci.. 228,141
Bootjack, D. Witt...
Boots and shoes, machine for cleaning and polish-

ing, P. Hille........coeeuinnee cessessennes Leesessen 228,013
Boots and shoes, making, L. E. De Waru..
Bottle wrapper, 1. SWOpe......c.ceiiiiine conniiiienne
Bracelet, J. M. Cookingham
Braid holder, W. P. Deane .
Breast strap slide, S. Ward
Bridle, J. W. Aiken..........coeoeeeet
Brush machine, metallic, R. Bisbee
Buckle levers, machine for making, L.A.Sprague 228,136
Buckle, trace, D. Schoenthaler.. . 228,124
Buckle, trace or tug, H. W. Wilson et al . 221,988

Building block, C. W. Frost ............ 228,052

Burial casket, J. R. Nelson.. 228,104

Button, A. Milliken.............. 228,096

Buttons, machine for making, Aston & Hames

Car coupling, W. P. Cutter... .....cceevvivainnnnnns

Car coupling, A. Kimber (r).........

Car coupling, C. H. Shippee . . 228,127

Car coupling, G. Wood............. 221,942

Car door, freight, D. F. Van Liew () ...cccceee v0ue 9,219

Car heater, I. A. Salmon ......ceveeveeieennnennnnns 221,997

Car heater, cooler, and ventilator, railway. N. N.
Horton .

Car motor, street W. A. Gilday.
Carpet sweeper, H. 8. Wing . .
Casting chilled mould boards, B B. Harrls ........
Chain link, M. D. Greenwood
Check, banker’s, J. Lewis
Cigarette mould, C. J. Renz
Clasp, 4. R. Rheubottom. .........cccoeeveeneninns
Clevis, self-locking, M. H. Simmons
Cloth shrinking appar., McLoughlin & Almqvist.. 228,093
Clothes pounder, J. W. Troeger .. ... 228,142
Clothes pounder, E. S. Wicklin ... ... 228,010
Cogl washing machine, S. Stutz. . 221,930
Cock eye, E. M. Kinne.. or 221,904
Coffee roaster, E, N. Jenkins, ... crers 208,076

srerreerreery

Copper from ores, extracting, Hunt & Douglas,\Jr. 227,902
Copying press, B. B. Hill....... ercecssccstsnonse ot 221,976
Cordage making machine, G. K. Winchester . 221,940
Cork cutting machine, F. L. Blair... 221,876
Corn sheller, B. A. Camp.,... 228,018
Cotton chopper, W. Busch. 221879
Cotton picker, T. P. Moores 228,101
Cotton picking machine, G. Beekman.
Counting register, J. T. Hawkins ....
Crucible furnace, G. Fischer,........
Cut-off and governor,automatic, C. V. B.
Damper, stove, C. A. Hamlin
Dental engine, B. M. Wilkerson
Derrick, portable folding, E. C. Bennett .
Ditching machine, A. D. Martin.........
Dividing engine, S. Darling..........
Earrings, etc., fastening for, J. H. Purdy
Edger, J. A. Robb....... ceettiiiiaaaes
Elbow pipes, roll for, Helder & Pfender .
Electric light circuits, artificial resistance for, W
Sawyer
Electro-magnetic motor, C. A Randall..
Elevator, C. H. Golding....
Elevator, C. R. Otis .
Envelope fastener, A. Dahlem... 227,961
Extension table, A. B. Hayden.. 228,066
Eyeglasses, nose guard for, G. W. Wells........... 228,146
Eyelet punch and setting machine, combined,

227,893
. 28,107

Faucet, W. C. Coddington ..
Faucet lock for beer coolers, A Heid]e e
Feed water heater, E. Reynolds.......
Fence, barbed, W. G. Collins (r). ..
Fence post, A. Climie.........
Fence post, 'I'. G. Orwig
Fence wire, machine for manufacturing barbed,
Beers & Eaton
Fence wire, machine for manufacturing barbed,
T. W. Eaton
Fertilizer distributers, force feed device for,
Sheldon & Peacock.... ... 221,998
File, paper, W. L. Woods.. vo. 228,158
Filter, E. Buss . 221,954
Firearm, breech-loading, J. W. Livingston.. .. 228,907
Firearm lock, W. H. Baker... ..c.cc.eveue .. 228,020
Firearm, revolving, D. B. Wesson... .. 228,009
Fire box crown bar, E. Longstreth.... .. 228,090
Fire kindling apparatus, D. B. Smith)... cesess 228,131
Fire, protecting iron columns from, J. McGlensey 227,985
Floating dumping platform, M. Goodwin.... ..... 228,058
Flour mills, collecting and grading dust of flour
and grain in, S. L. Bean

228,023

Flour mills, dust arrester for, J. W. Collins.. . 221957
Folding chair, E. Tucker . .. co.ceer cevevnnennanns 228,144
Funnel and measure, combined, Smith & King.... 228,130
Furnace, G. B. Field....c..-ccvuueenn. .. 227,888
Furnace, C. B. Gregory. . 228,061
Furnace, C. Levey...... . 221,906
Furnace, A. T. Morley..... ceeneness 227989
Game apparatus, C. A. L. Totten.........cc.ceuuue. 227,931
Garden and lawn rake, combination, L.B.Belknap 227,951
Gasregulator, P. Keller.........c.ooeeeviieen. eeee. 228,079
Gates, apparatus for opening hinged, H. Allen... 228,013
Gleaner and binder, C. L. Travis.......ccccceveee 228,003

Gold, apparatus for dredging and separating, H.

B. Meech . . .
Golq, ete., a.pparatus for dredgmg and separating,

H. B. Meech . oo ceecstasesreneres 221,986
Gold from its ores, obtalning, A C Tichenor.. 228,140
Gold from its solutions, depositing, W. M. Dav1s 221,963
Grain cleaner, brush, L. Gathmann 221,890
Grain distributing machine, H. Fascher.. . 228,048
Grain meter, J. W, Hill ‘r).. . 9213
Grain meter, B. C. Meyer 228,095
Grain scouring and cleaning apparatus, L. Gath-

cesen .. 227,891
.. 228,081
. 2,147

Grain shoveler, 8. R. lrby .
Grater and slicer, vegetable, J F Weitzel

Grinding mill. roller, J. Stevens..... ceeer seeenenies 228,001
Hame fastener, A. Bauder -.....ccceeueecvieevennnns 228,022
Hame ring, A. J. Larson . .. 227,982
Hammer, drop, M. Hasse............. .e.. 223,067
Harness clasp, G. D. Smith........ ccccoeiiiennen ot 221,929

Harrow., cultivator, and seeding machine, wheel,
F. Batchelor
Harrow, spring tooth, H. Gale.

Harvester,J. M. Wishart............... .
Harvester header elevator, T. J. Chappell . 228,034
Heating furnace, J. J. Richardson................. 228,119

Holdback, vehicle, J. D. Wadkins,
Hoof parer, J. York 226,160
Hoop iron, apparatus for bundling, W.P.Breeding 227,953
Horse power machine, W. H. Hooker .... 221,900
Horses from running, device for preventing, H.

A.Lehman .....ccceeereees sotecennccnnes eieeceess 228,085
Hose, vulcanized rubber, J. H. Cheever (r).. 9,210
Hub band, vehicle, G. W. Miller... ... veee 228,097
Ice creeper, R. F. Preusser 228,114
Insulating compound for telegraph wires, Van

Winkle & Donnelly... .cccoeeeee eeie-an. PN 228,005
Insulator. telegraphic and telephonic, W F. Job-

bins
Knob attachment, M. Penfield....

Labels, making colored, S. Crump. 221,960
Lambrequin, C. J. Shipley ......... . 228,128
Lamp, electric, W. Sawyer.. . 228,122

Lamp extinguisher, automatic, J. H. Ferriss
Lamp shade, J. S. Bedel..........

Lathing, wire, W. Brennan
Leather, uniting pieces of, E. J. Beane...........
Letter box indicator, electrical, G. P. Herndon..
Lighting device, E L. Megill

Liniment, M. Berger..... ..ccc.eee..

Locomotive signaling attachment, F. J. Wenker.. 227,936
Loom,J. M. Flagg.. .......ccccuuee . 228,050
Loom harness, D. C. Brown (T).... o 9,220
Lubricating device, B. Stauffer ............. ..o .. 228,131
Mast or standard for vessels, etc.,J. R. Shackleton 228,126
Measuring receptacle, I. D. Peck.. Ceeeeres .. 221,919

. 228,016

Meat preserving compound, F. Artnuini .
. 228,098

Mechanical motor, N. J. Miller .

Mechanical movement, W. S. Marshall 227,911
Metal bracket, A. B. Denison.......c.ceeeeeeieennns 221,966
Metallic can, hermetically sealed, J. Broughton.. 228,031
Middlings purifier, J. W. Collins .........cceceuueenn 221,882
Middlings purifier, Hendrickson & Berstler ....... 228,070
Millstone driver, W. H. Dickey....... . [T PPPPPIN 228,043

Mining and quarrying machine, coal, W. Weaver. 228,148
Mower, J. J. Knapp 228,082
Mowers and reapers, cutting apparatus for, G.
Beekman
Mowing machine, D. Wolf (r)..-..
Net, leather horse, J. C. Ayres...
0il can spout, D. N. Smith et al.
Oil can top, ). R. Bennett
Oils, coating the interior of vessels for holdlug.
D. F. Bowker
Ore washing and conceénirating machine. F.J
SEYMOUT -evrrrvrressercrsenrsvnrrrnpomrarsyerrss 20)12

................... 228,028

Ornamentation of electro-plated and other goods,
colored, W. H. & G. Wilkinson .ee 226,150
Overalls, S. R. Krouse. ... 221,981
Pantographs. pencil attachment for, J T. Gregory 228,062
Paper box, H. S. Munson veees 227,916
Paper cutting machine, E. R. Sheridan. . 221,999
Paper lock box, G. C. Wenzel ....... . 228,008
Parer and corer, apple, S. McNew..... . 221,912
Pavements, laying concrete, C. Hense... . 227,898
Pea sheller, L. Eaton . 227,886
Pegging machines, suspending power, Woodward

cee 0194
. 21,894
. 228,134

Pen, fountain, W. B. Greene
Photographic plate holder, B. F. Spilmn,n

Pipe coupling, W. H. Soper........ cesees .. 228,133
Pipe mouthpiece, C. M. Mitchell...... . e 228,099
Pitcher, ice, H. E. Osborn.... . . 228,106
| Planter, E. S. Plimpton ...... . . 228,112
Planter attachment, cotton, C. W. Willcoxson... 228,153
Planter, corn, W. H. Haworth .........coveuve.... 226,068
Planters, wheel scraper for, J. Kelly. . 228,080
Plowshare, R. E. Swartz......ccecvv... . 228,138
Plowshare fastener, J. P. Patery. . 221,991
Potato digge:, J. H. Lewis... .....uuuen . eee 227,984
Precious metals from liquids in which they are
suspended, recovering, J. Tunbridge . . 228,005
Pulp, machine for making wood, N. Cowan. . 228,041
Pulverizing apparatus, Fairbanks & Breinig . . 221,970

Pump, H. S. Lockman......
Pump, force, P. A. Myers......... .
Railway, elevated, R. H. Gllbert ...... ceeeen
Railway rail ends into billets, etc., working, S. W
Baldwin ceees 21,946
Railway rail joint, 8. Harris ver 221,896

Railway rail joint, W. Neff . . 20917
Railway switch, elevated, W. W Riley . 227,996
Railway train signal, A. H. Catlin . 228,034

Rectifying spirits, apparatus for, E. F. Prentiss... 228,113
Refrigerator car, Babbott & Smith......... ceess 221,874
Rein, bridle and check, E. B. Williams. . 228,152
Rein holder, L. Grape......c.ccceeeeeee. . 228,060

Rock drill carriage, N. W. Horton . 227,899
Rock drill, steam, G. M. Githens 228,056
Rock drilling machine, S. G. Bryer. . 221,818
Rock drilling machine, R. Magill 227,908

Rope yarns from cotton, making, T. H. Dunham. 227,885
Ruling machines, pen clamp bar for, W.0.Hickok 28,072
Salve, F. L. Crandall
Saw mill head block, Everitt & Avery (r) .
Scales, platform, F. Fairbanks.........cccevveeennns

Screens or bolts, device for clearing the meshes

of, J. W..Collins............ ceeerereneieee senes . 221,888
Sewer and catch basin, J. F. Lavery.. 228,084
Sewergrating, A. H. Lowell........... 228,091

Shade and curtain roller, J. R. Finney .
Shaft coupling, H. Kline
Sheet metal cans, press and former for making

the heads of, H. R. Robbins
Shoe, W. H. Wood.........
Shovel handle, W. Chisholm..
Shutter, fireproof, E. H. Walton..
Soldering iron, Smith & Joslin....
Spinning machine, J. . Allen .
Square, bevel, D. Bissell....
Stamp, hand, J. Leighton...
Stamp, hand, W. W. Sawyer

221,934
. 228,000
. 221,818
. 228,027
221,983

Steam boiler, F. Trump......

Steamer, culinary, H. T. King .. 227,903

Steamer, feed, M. GArMIire ....c.o.cevvvevee covennnens R1,913

Stone saws, division block and holder for, E. D.
Dougherty ceesecenen 228,045

Stove, H. Turner . .o 221932
Stove fume pipe, cooking, C. Illmg ... 228075
Stove grate, Ransom & Graves...... . 221,924

. 228,088

Stump puller, J. 8. Lloyd... .
.. 220,914

Stump puller, B. S. Miles.

Swing, A. B. Harmon ..... 228,065
Swing and cradle, combined baby, Anderson &
Talbot . 228,014
Telegraph key, W. P. Phillips.. . 21,111
Telephones, electric call for, C. S Eaton . 228,047
Thill coupling, W. A. Levanway.... . .. 228,086
Tire tightener, G. W. & E. Rishel... .. 221,995

Tire tightener, W. T. Sprouse 228,135
Tobacco cuttingmachine, Crossley & Hagan vee 227,959
Tobacco,J. RUPP...cveriiees vovnrnniennans ves 227,921
Tool, combination, J. H. Randell.. . 228,115
Toy insect, P. Von Erichsen....... . 221,933

Toy railway train, F. W. Carpenter. 221,956
Toy shuttlecock, W. Duchemin..... oo 221884
Traveling bag lock, W. Lang...... ... 227,905
Unhairing machine, W. Gerber. . 220914

... 221,983
Jeeer 228,051
... 27918

. 228,029
... 221913

Valve, A. C. Wood
Valve, change, J. Fowler..
Valve motion and cut-off, E. O’Neill..
Varnish, asphalt, J. Brace..
Vehicle seat, G. W. Merrill ...

Vehicle seats, rail fastener for, J. Law............ 228,083
Vehicle spring, J. M. Miller 221,915
Vehicle top, G. J. Peltier........ 228,110

Vent to vessels holdingliquids, J A W right...... 228,159
Wagon seat fastener, G. F. Wilson.
‘Washing machine, F. E. Arnold......
‘Washing machine, L. J, & W. M. Parsons.
Washing machine, N. Thomas.. .

Watch glass, J. H. Purdy .
‘Water raising apparatus, I. C. Richardson .-
Water wheel, turbine, M. L. Byington.............
‘Wells, polish rod adjuster for oil and other, W. R.

Windmills, mechanical movement for, W. S. Mar-

Shall.iooiiiiiiiiiins ooviinnnnnnn ressasesere 221,909, 2:7,910
‘Window button securer, K. D. Hughes.
‘Wood cutting machine, W. P. Campbell
Wood working machines, sectional shaft for, W.

Wrench, E. Glynn ....ccceeeeeeees ceesees cerenneeeas 218N

DESIGNS.
Book clasps, F. W. Horn..
Carpeting, J. Forrester
Chain link, ornamental, E. F. Seery...
Coffin handle sockets, W. E. Stevens..
Monuments, J. & J. Pool
Screws, coffin, E. A. Cuppers
Types, font of printing, W. W. Jackson

eeee 1,791
..11,792, 11,793
.. 11,786
. 11,789

TRADE MARKS.
Alum, finely powdered, Harrison Brothers & Co....
Crutches, J. Whittemore . vee
Gloves, Person, Harriman & Co
Glucose, Pickhardt & Kuttroff .. 7,922
Hair preparation, Hearn & Co. . 0,920
8kin, preparation or chapped, Chase & Budlong.. 7,918

7,919
1,923
7921
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Back Page, each insertion = - - 1,00 a line.
(About eight wordsto a lme )
Engravings may head advertisements at the same rate
perlzmz, bg/ measurement as the letter press. Adver-
ust at publication office as early
as Thursday mormng to appear in next issue.

i~ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
weekly issue.

MINING ENGINEER WANTED
for a Rocksalt Mine. One who had experience in
European salt mines preferred. Must be able to lay out
lans by which the mines shall be worked, and to super-
ntend the erection and working of modern mining ma~
chinery. Address. with references,
> Post Office Box 2422, New York City.

» @ My New Illustrated Price List

Y. describingover 100 Gold and Sil-

R ver American Waltham Watches
3 sent for a 3¢ stamp. It tells how
T send watches to all parts of the
U.S. to be examined before paying
any money. Undoubtedreference.
N.H.White,Jeweler,Newark,N.J.

MAHOGANY,

Rosewood, Sa,tinwood French and American Wa]nut,
Ash, Red and Spanish Cedar. Cherry, Oak, Poplar, Maple,
Holly. ete., in Logs, Planks, ’Boards, and Veneers.

Sole mémufacturers perfectly smooth and thoroughly
seasone

CUT THIN LUMBER.

Send for catalogue and price list.

GEO. W. READ & CO.,

186 to 2200 Lewis St., foot 5th & 6th Sts., New York.

ELGIN WATGHES,

Al styles, Gold, Silver and Nickel, $6 to

aing, etc., sent C. O. D. to be exammed.
Write for Catalogue to STANDARD AMER~
ICAN WATCH CO., PIT’I‘SBURGH. PA.

EXTRA BARGAINS.
Town rights, $10; county, $25. Best novelty yet manu-
factured. If you ‘want to make money, address, with
stamp, J. H. MARTIN, Hartford, N. Y.

FOR SALE.—8TATE, COUNTY, TOWN RIGHTS OF
machine for removing bu lgs from potato vines
Address G. E. RISLEY, Watervﬂle, N.Y.

000 Agents Wanted for PEARLS, our New
Publ{catlon The most fascinating and beautifully
written book ever published. Speclmen pages sent free.

G. LAWRENCE, Louisville, Ky.

GUN_WORKS;
Pmab%rgh,

o]
B‘

GREAT WESTERN

end stump for Catalogue.
Rifles, Shot Guns, Revolvers, sent c. 0, d, for examination,

MANUFACTURERS, ATTENTIOK!

I wish to sell my r ts in my mvention of Egg Tongs,
described in No.6oft ﬁ)&ger, covered by two patents,at
your own price. Addres Koska, E. Saginaw, Mich.

5 Gold, Crystal, Lace, Perfumed,and Chromo Cards,
name in Gold & Jet 10c.Clinton Bros.Clintonville,Ct.

B.W. PAYNE & SONS, CORNING, N, Y,
ESTADLISHED 1840,

Patent Spark-Arresting En-

gines,mounted and on s ﬂds.

Vertical Engines with wro’t

boilers. Eureka Safety pow-

ers with Sectional bmlerzﬁ

can’t be exploded.
) with Automatic Cut-Offs,
1From $150 to $2,000,

S Send for Circular. State

i~ where vou saw this,

The Greatest Book of the Age Entltle
OMETRICAL SQUARE ROOT CIRCLE
QUA DRATURED. ND OTHER PROB LEMS.
These problems have puzzled the best mathematicians
forages,and have never been solved except by the author
of this work. Every mechanic, wood or metal worker
architect, and draughtsman should send for a copy of
this book. Mailed to any_address upon the receipt of

One Dollar by the author, NORMAN CRABB

187 South Green Street, Chlcago L.

An engine that works without

Boiler. A

\ and _ to l§]ve at once full power,
oM

/ Burns common Gas and Air. No
steam, no coal, no ashes, no fires,
no danger, no extra insurance.

” Almost no attendance.

THE NEW OTTO SILENT GAS ENGINE.

Useful for all work of small statloua steam engine.
Built in sizes of 2, 4, and 7 H. P.b, HLEI CHER,

SEROM € %0005 estnn: Sn‘eet Phila., Pa.
H.S. Manning & Co., 111 Liberty St., N. Y., Agents.

BIG PA

to sell our Rupber Printing Stamps. Sam-
ples free. Taylor Bros. & Co., Cleveland, O.

ELEVATORS.

All kinds of Hoisthg Machinery a
specialty. Steam, Hydraulic,  and
ower for Passengers and
. Iron Furnace ngts, Port-

oists. STOKES & PARRISH,
30th and Chestnut St., Phila, Pa.

ents. Outfit Free.
, Augusta, Maine.

2 able

Furnace Hoist.
$ 7 7 7 AYEAR and expenses to
Address P. 0. VICKER
Back geared and

B E ST FUOT I-ATHE s screw cutting.

Small Lathes, Hand Planers for Meta] Small Gear
Cutters, Slide Rests, Scroll and Circular Saw Machines.
LowEST PRICES. Send for illustrated catalogue.

N. H. BALDWIN, Laconia, N. H.

K

Over 1,_()60 ef these
countries.

eels in operation
Pamphlet sent free.

The gate is tight and
easily operated on,
n this and Foreign

ot

HOULGRAVE’S GELATINE EMULSION.
Additiénal details by the author in regard to preparing
his celebrated Gelatine Emulsion for photographic pur-
poses, with formulse and full directions for using them;
recipes for _developers, and directions for developing.
Congaiued in SCIENTIFIC AMERICAN SUPPLEMENT, No.

1. Pricel0cents. To be had at this office and from
all newsdealers.

THE BEST THING YET. THE
Fitchburg Acoustic Telephone Co.’s New Me-
tallic Telephone. Send for circulars.
chaBURG ACOUSTIC TELEPHONE CO.,
Box 8, 01d City, Fitchburg, Mass.
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Agricultural engine, new.
Agriculrural tools, steel i
Amateur mechanics.
American industries. vy
17.130 149, 159 181 196, 211, 229,
244, 217, 303, 340, 357, 367, 383,
Antelopes, South’ African
Ants and their milch cat
Army worm, the..

39
115
198
390

abyroussa, the.
telle, the..

h, the

Battery, thermo-electric.
Beans, sea .
]Brcycles manufacture of..
Binocular vision in telescopes
Blake crusher, new pattern
Blowers, rotary pressure..
Blowpipe, improved..
Boiler appliance, steam
Boiler cleaner, new..
Boiler furnace, lmproved
Boiler plate testing machine.
Boiler, steam, improved..
Boiler, steam, new.
Boiler, tube, Babcock & Wilcox.
Boilers, improvement in.....
Book paper, manufacture of.
Boots und shoes, ventllatlon o
Bottle, medicine, Earle 8..
Box machine, new....

Brass manufacture.......

Brick machine, lmproved 406

Bridge, Kuilenburg....... 38

Bur(ﬁar alarm, Powell' . 210
C

Calendar inkstand.

Cam, improved, for

Canada balsam..

Canada balsam, crystalllzatlon of 85

Canal boats, hyd el evator for... 402

Canoe, Racine, th .21

Cans, tln.old new "ase for.. 226

Car coupling, .......
Car door fasnener. new

Car window, improved 19
arp and its culture.. 407
Carpenter’s gauge, lmproved 147
Carpeting stairs, novel method.. 162
Ceiling and wall, new 314
CheCcK-TOW.......coouune A3
Chimney-piece, porcelain. 31
Chucks, universal, manuf. of. 388
Climbing ap aratus 386
Clock, novel,
Clothes drler .....
Columbia, the steamship

Combination, novel..
Comet, Southern, great
Corn grater, new..
Corn planter......
Cotton plckmg shade, new.
Covering for heated surfaces.
Cover. refrxgeratmg, new.
Crab, hai iry.. .
Crabs, hermit.....
Cremation, railway

Crinoids, the,of Craw tordaviile .. 575
D

Damper regulator, new......... 36

Derrick, revolvlng, improved,. 14

Derri
Displacement,continuous, ap. for 180
Draught regulator, Franklin..... 231
Drill, vise and anvﬁ new.

Dynamo-electric machines... ... 63
B

Earthquake movements, record.. 342

Easel, draughtsman’s, new. 338

Egg beater, new.......
Egg carrier and crate
Egg tongs, new
Electric lamp, Andre Brougham
Electric lamp, Improved
Electric lamp, n
Electric lamgs
Electric ligh

Electric light, Sawyer
Electric sun............
Electrical pressure indicator.
Electrical railway, Edison’s.
Electricity, seelng’b ......

Elephant calf and Its mother,
Elevator, hyd., for canal boats.,

Emery wheels, manufacture of.. 111
Engine, agricultural, new. . 116
Engine, steam, indicator 312
Engine, steam, Peerless portable. 68
Engines portable, improved..... 82
Eye-glass es, improvement in.. b
F
Feed water apparatus, autom.... 386
Felly plate...... ...... 274
Fertllizer, Graetzel’ 243
Filter, a new........ 20
Filter, steam.......... 98
Fires, heating, by gas jets 66
Fluid propellér or motor. 147
Force pump, horlz double—actlng 4
Fruit drier, n . 162
Furnace, boiler, improved .38
G
Gang plow, improved.. 306
Gas economizer, new . 231
Gas meters, prlce indicator for . 403
Gas saver, new. 16
Gasterosteid .,
Gelatinous solutlons. clar. of.
Glassware, Egyptian, ancient
Gopher and ant destroyer
Gun, sporting, n
Gun’ wad, lmproved . eee
H
Hammer, steam, lmproved seeees 68
Harn ess, new holdback for 195
Harvester prize, Johnston., 18
Hatchways, improvement in.

Hat sweat, novel............
Holdback, new, for harness
Hook, self-locking, new. .
Horse collar, sieel, improve
Horses, app 'for releas ng..
Hose carriage,new...........
Hose nozzle, a.djustable. new.
Hub mortlslng machine, ant.
Hunting dog, the.
Hyrax, the...... vevevens

260
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99 Kuilenburg bridge
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Ice machine, large..
Ice-making apparatu .
Indicator, price, for ga
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96, 211,
Ingenuilty, insane....
Inks, printing, man
Inkstand, calendar. ... .

Iron works Norwalk
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| nge handle, improved

L

Laborato
Labor-saving too.

Lamp, electric, new.
Lamps, electric, manufa
~eaf mormolyce, the....
Leclanche battery, new.
Life preserver ex 1bitor
Life preserver, new..
Locomotives, light..
Lubricator, new..........
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Mallet, steak-tenderlng.
Mechanlcs, amateur..

Medus:
Merldlan line, to obtain.

Meteorite, new.
Meters.
Milk strainer and stool
Mill pick, improved...
Mirror, folding, novel.

Oleomargarine, man. of.

Iron, rolled manufacture o

Jackscrews, improvements in.
Jugs, improvementin ...
Jupiter’s rotation, time of..

Metal contacts, adhesion of
Metal veins, prospectmg

Oil testing apparatus, new

7,11

303, 367, 383,

apparlatus, Edlson’s .

Ct

8, price mdlcatorfor .

+.255,

Moholl galago........

Motor, anlmal novel . 365
i Motor, new, a........ . 818
: Motor, small novel . 163
i Mould for sewer buiidi . 162

Moulding, new style of.. .8

Musical instrument, new.. 6

N
|
Nature’s gluttons, one of. 87
Novelties, a few.......... 1
o
. Oatmeal machine, new . 261

Optometer,new..
Ore separator, Edlson 8..
Oven, drying......cce....
i P
Panda or wah, the.. 280
Paper, book, manu: 201
o-motor novel. 99
: Pen, stylographlc. 403
Peripatus capensis 213
Pickerel frog, the., 135
Picture book, speaki 179
Pipe tongs, lmproved 16
Plant sprinkler, impro 213
Plastering maclllne, new. 194
Plate and arch b 18
Porcupine, Brazllla 9
Potato digger, new.. 166
Potato diggers, improv 265
Presses, drop hammers, et 159
Presses, hand and power. . . 42
’rlntlng Inks,manufacture of..l. 28
grintlng pre%ses, manufacture of lg‘lJ
T0a Ladronia.......coovnveinnsnns
Pulley blocks ‘Weston, manuf. of 351

Pumping englnes. novel

Pumps, mining,

R

Racine canoe, the........
Rail caught by an o,
Rail, improved..

Railway. electric:
Refrigeration, new

Reinsg, hand hol for.....
Revolver fact., Smith &

Specters in the air..
Spectroscope, chea
Sspeed regh ulator, novel
-smder orab, decorating.
Spring haas, the..........
Sprout puller, lmproved
Steam engine indicator...

Steam packin,

Steerin;
Step ladd,

Stove manufacture
| Stovepipes

%ty]ograplﬂ
Swimming devicé, novel..

. 155 , Swimming device, novel

Pumping system for presses
Punch, ticket or cancellixgxg

Regulator, draught. l)Frankll

Sprinkler, plant, improved

Steam fitter, the, hints to..
,improved.
Steamship Co umb a, the..

Steel in agricultural tools

improvement in..
¢ pen, lmproved

Wess

Sclssors and scale measure.. 213
Seabeans............ouuus 295
Sewing machine factor; 175
Shany caught by musse 233
Shawl strap, improved. . 51
Shirts and collars,manufac 303
Shovel plow point, improved..... 152
Sieve, novel.......oovevnnnnnnn, . 50
Sight "for firearms, novel.. . 245
Sign, transparent, novel . .34
: ‘lxmpson Gpeorge 'Wharton. . 138
led, novel............oouee .. 387
nake-eating snake... .9
oap and shaving box. 50
oda, manufacture of..... 67
olar radiation, registering. 341
0lar SPOtS.. ..evieeeeeeeannns .

179
Stone pollshing machine lmprov. %

Beetle flea, grapevine. ....c...... 391
1 T l];eietl sugar tin aine., ‘;’[l)i{
Table, ironing. elting,notes on.....
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New Books and New Editions

RECENTIL.Y PUBLISHED.

Overman—Fesquet.—The Moulder’s and Foeund-
er’s Pocket Guide. A Treatise on Moulding and
Founding in Green Sand, Dr% Sand, Loam, and Cement ;
the Moulding of Machine Frames, Mill Gear, Hollow

are, Ornaments, Trinkets, Bells, and Statues; De-
scription of Moulds for Iron, Bronze, Brass,and other
Metals ; Plaster of Paris, Sulphur, Wax, etc,; the Con-
struction of Melting Furnaces, the Melting and Found-
ing ot Metals; the Cot%position of Alloz[s and their
Nature, etc., etc. B red. Overman, M.E. A new
edition, to which is ad ded a Supplement on Statuary
and Ornamental Moulding, Ordnance, Malleable lron
Castings, etc. By A. A. Fesquet, Chemist and En-
gineer. Iustrated by 44 engravings. 12mo, $2.00

Stokes.—The Cabinet Maker and Upholsterer’s
Companion. Comprising the Art of Drawing, as ap-
ﬁlicable to Cabinet Work; Veneering, Inlaying, and

uhl Work; the Art of Dyeing and Staining ood,
1vory, Bone, Tortoise Shell, etc. Directions for Lac-
uering, Japanning,and Varnishing; to make French
olish, Glues, Cements, and Compositions; with nu-
merous Receipts, useful to workmen generally. By
J. Stokes. Illustrated. A new edition, with an Ap-
endix upon French Polishing, Staining, Imltatlng‘
arnishing, etc., etc. 12mo, . . N $1%

Rose.—The Slide Valve PracticallyExplained. Em-
bracing simple and complete Practical Demonstrations
of the operation of each element in a SlideValve Move-
ment, and illustrating the effects of Variationsin their
Proportions by examples carefullyselected from the
most recentand successful };ractice. By Joshua Rose,
M. K., author of * The Complete Practical Machinist,”
“The Pattern Maker’s Assistant,” etc., ete. Il
trated by 85 engravings. _12mo, . . . K

Rose,—The Complete Practical Machinist. Em-
bracing Lathe Work, Vise Work, Drills and Drilling,
Caps and Dies, Hardening and Tempering, the Making
and Use of Tools, etc,etc. By Joshua Rose. Illus-
trated by 130 eugravings. 5th edition. 12mo, 2.50
dwards.--A Catechism of the Marine Steam
Engine, for the use of Engineers, Firemen, and Me-
chanics. A Practical Work for Practical Men. By
Emory Edwards, Mechanical Engineer. Illustrated by
60 engravings, including examples of the most modern
Engines. 374 pages. 12mo, [ . $2.00

Davies.—A Treatise on Metalliferous Minerals
and Mining. By D. C.Davies. Illustrated by numer-
ous engravings. Xx., 432 pages. 12mo, . .00

are.—The Sugar Beet. Including a History of the
Beet Sugar 1ndustry in Kurope, Varieties of the Sugar
Beet, Examination, Soils, Tillage, etc., ete. By Lewis
S. Ware, C.E., M.E. Iilustrated by 90 engs. 8vo, $4.00
The above or any of our Practical and Scientific Books
sent by mail, free of post e, to any part of the world
at the publication prices. Our catalogues, covering all
gractical subjects, sent free to any one who will furnish
is address.
HENRY CAREY BAIRD & CO.,
Industrial P’ublishers, Booksellers, and Importers,
810 WALNUT STREET, PHILADELPHIA, PA.

Patent Band Saws

A SPECIALTY.

Pattern makers are now using Band
_ Saws exclusively for both inside and
s outside sawing because it pays.
For circulars, address

FRANK H CLEMENT,

122 Mill St., Rechester, N.Y.

Grain_ Speculation

in large or small ameunts.. $25 or $25,000. rite
W. T. SOULE & CO., Commission Merchants,
180 La Salle St., CHICAGO, ILL., for Circulars.

AIR COMPRESSORS,

THE NORWALK IRON WORKS CO.,
SOUTH NORWALK, CONN.

The *‘ Burgess”
Non = Conductor,
fqor Heated Surfaces. -
Applicable to plane
or curved surfaces,
pipes, elbows, and
vaives. Kasily ap-
plied, efficient. and
inexpensive. Burgess
Steam Pipe Covering
Co., 20th and Ridge
Ave.. Phila., ’a.

For Sale.—The
Entire Patents
for Canadaand
Great Britain,
for a_new medical appliance_that is making a fortune
for the American owners. Nothing like it. Splendid

A Fortune.

chance for two men with 1pluck and some money. Address
PATENTEE, Box 143, Hinsdale, New Hampshire.

14-STOP ORGANS

Stool, book,and music, boxed and shiﬁped. only $85.00.
New Pianos, $:210 to $1,600. Before you buy an
instrument be sure to see my Midsummer offer, illus-
trated, free. AddressDaniel F. Beatty,Washington, N.J.

WESTON DYNAMO-ELECTRIC MACHINE CO

Machines for Electro-plating, Electrotyping, Electric
Light, etc. In addition to testimonials in our Catalogue
of Jan. 1, we beg to refer to the following houses:
MERIDEN BRITANNIA CO.; RUSSELL & ERWIN M’¥’ .
Ruk BARTON; HALL, ELTON & CO.; RICHARDSON,
Boy~N1oN & Co.; WM. HL. JACKSON & CO.; STANLEY
WORKS; ROGKRS CUTLERY CO.; CHAS. ROGERS BROS.;
EDWARD MILLER CO.; MITCHELL, VANCE & CO.; NOR-
WALK LOCK Co0.; HAYDEN, GERE & Co0.; DOMESTIC
S KWING MACHINE CO ; EBLRHARD FABER ; JOS. DIXON
CRUCIBLE CO.; MUMFORD & HANSON; FAGAN & SON,
and over 700 others. Outfits for NICKEL, SILVER,
BRONZE, Plating. etc. The two highest CENTENNIAL
AWARDS, and the CENTENNIAL GOLD MEDAL of Ameri-
can Institute, and Paris, 18718, Prices, 8150 to $500.

CONDIT,HANSON & VAN WINKLE
Sole Agents NEWARK,N.J.

New York Office, 92 and 94 Liberty St.
English Agency, 18 Caroline St., Birmingham, Engliand.

KNIGHT'S MECHANICAL DICTIONARY

ONLY $15.00.

A few sets of this valuable work at the above named
price. These sets are mismatched in binding, bein
made up of a volume each, in cloth, sheep, and hal:
morocco. Perfect in every other respect. Address.

‘W. B. CLARKE,
340 Washington Street, Boston.

g .i ‘5.: Pulley Blocks.
- Eﬁé Ny Iron Sheaves. Phos-
;’%5;3 B | hor Bronze _Self-
m._gm,‘é =§ Y 1ubricii)tli‘:n FIBE“IthD-
gd \ s.
2R s BLOCK WORKS,

' &
Inside Iron _Wrought Patent Iron Shesve LOCK Box 99, Lock
Btrapped Block. TronBlook. Steel Roller Bushed. port, N. Y.

To Electro-Platers.
ATTERIES,CHEMICALS, AND MATE-

rials, in sets or single, with Books of Instruction
for Gold, Silver. or Nickel Plating. THOMAS HALL,
Manufacturing Electrician, 19 Broomfield Street, Boston,
ted Catalogue sent free,

3

BLAKE’'S CH

ALLENCE”

Patented November 18, 1879, .
For Macadam Road making, Ballasting of Railroads, Crushing Ores, use of Iron Furnaces,
etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici-
ency,and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Town
First Class Medal of Superiority awarded by American Institute.

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn.

ROCK BREAKER,

AGENTS WANTED.

‘We want agentsto sell the WORLD RENOWNED

_WILSON SEWING MACHINES

in unoccupied territory. We are prepared to offer in-
ducements that will pay from One to Six Thousand
Dollars a year. For further particulars, address,
stating business experience,

WILSON SEWING MACHINE COMPANY,
Chicago, Ill.

RELIABLE”

Engines a complete success.
=)l Prices still 40 per cent. below
those of other makers. Un-
equaled for efficiency, simplici-

4 T tgéoand durability. Prices from
o < ES §250 for 10 H. P, to for 30
N X = H. P. All complete, with Gov-
..ernor, Pump, and Heater.
Address, for circular, N
HEALD, SISCO CO.

&
Baldwinsville, N. Y.

USEFUL  BOOKS,

Fossicld’s Iron Trade Chart: showing at a glance
the fluctuations in prices, and amount of production of
Rails, and Pig-iron, etc., during the past fifty years
in Great Britain. Printed in gold and colors, $1 00.

‘Wogkshop Receipts for Manufacturers,M echanics,
ete., with practical information on making various kinds
of Fireworks, $2. .

Ornamental Penman’s, Engraver’s, and Sign-
writer's Pocket-book of Alphabets. 32 plates. 20 cents.

sSteel; Its History, Manufacture, and Uses. By J. 8.
Jeans. Complete in one thick 8vo volume, containing
860 pages, 24 plates, and 183 engravings. §

Descriptive circulars and catalogue sent

cation.
E. & F. N. SPON. 446 Broome S'F., N. Y.

T PATENT

Steam Hoisting  Machines.

Four Sizes—4 to 10 Horse Power.
The Four Horse Power will raise
1,200 1b. 150 ft. per minute. Other
sizes in proportion.

NOBLE & HALL,

_ERIE, PA.
JOHN R.WHITLEY & CO.

European Representatives of American Houses, with

First-class Agentsin the principal industrial and agricul-

tural centers and cities in Europe. London, 7 Poultry,

C. Paris, 8 Place Vendome. Terms on application.

. R. W. & Co. purchase Paris goods on commission at
shippers’ discounts.

free on appli-

SLAGHK BAFREL Macyy

VA0 9A SPECIALTY B

ERY

OHN GREENWOOD &CO.
ROCHESTER N.Y.

7 INWIDE
WEIGHT 12 LBS.
" MEAS.N CUBIC FT

Makes a perfect bed. No martress or pillows required.
Better than a hammock, as it fits the body as pleasantly,
and lies straight. Folded or opened instantly. Self-fasten-
ing. It 8 just the thing for hotels, oflices, cottages, camp-
meetings, sportsmen, etc. Good for the lawn, plazza, or
“‘coolest pla ce in the house.”” Sp.endid for invalidsor chil-
dren. Sent on receipt of price, or C. 0.D. For 50 cts.
extra, with order, I will prepay expressage to any rail-
road station east of Mississippi River and north of Mason
sngII)lxon’s line. For'?3 cents, in Minnesota, Missouri,
and Iowa.

HERMON W, LADD, 108 Fulton St., Bos-
ton ; 207 Canal St., New Y’ork; 165 North Second St.,

Printed Red,
Striped
anvas and Fanc,
Bolster, $3.00.
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Phila.; 94 Market.St., Chicago. Send for Circulars.

LE
D _ROOF CO., 5 Dey Street,.

New York.

ond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAYID W. POND, Worcester, Mass.

FOR SALE.—One Schenek Matcher in running order.
Cost £2,100. _ Will sell for $350. _Call on or address
G. & T. ALLING & CO.,136 E. Water St., New Haven, Ct.

ey

See illustrated editorial
in SOIENTIFIC AMERICAN,

August 23d, 1

\

HE HOLLY

cities and villages,underthe Holly Patents, is in prac-
tical operation in many places. For economy, comfort,
and convenience, is' superior to any other prineiple.
Licenses granted to corporations for the use of this I%ys—
tem. Holly Steam Combinat'n Co., Lim., Lockport, N. Y.

ACNE

STEAM PUMPS,

FOR EVERY DUTY.

VALLEY MACHINE CO.,

EASTHAMPTON, MASS.

MECHANICS WANTED.

Inconsequence of the continued increase of our busi-
ness, we are constantly in need of good se wing machine
assemblers, adjusters, tool makers, and drill, mill, and
screw hands. irst-class workmen, desiring permanent
employment at good wages, should address for particu-
lars, stating their qualificatio

ions, to
WILSON SEWING l\lAélHl.\E C0., Chicago, Ill.

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP’Y
of Norristown, Pa., will grant
state rights or licenses on
easy terms. This system
works u% to assay, and re-
y covers the mercury rapidly.
(=——T08 Apply as above.

FR EE Illustrated CATALOGUE of 1-Ct. S 0 N G s

Chromos, Watches, Revolvers and
Noveclties. CHEAPEST & largest
assortment in the U. S. E. F. NASON, 111 Nassau St.. N. Y.
SPARE THE CROTON AND SAVE THE COST.
Driven or Tube Wells

furnished to large consumers of Croton and Ridge wood
Water. WM. D. ANDREWS & BRO., 235 Broadway, N.Y.,
whocontrol the patent forGreen’s American DrivenWell.

SWEEPSTAKES, WITH THE ELLIS
Patent Journal Box. The best Planer and Matcherever
made. Planing 20 in. wide, 6 in. thick, weight 2,100 1bs.,
$300; %aning in. wide, 6 in. thick, weight 2.500 lbs.,
$350. Beading, Arbor, and Head, extra, $20. Sash, Door,
and Blind Machinery a specialty. Send for descriptive
catalogue to Rowley & Hermance, Williamsport, Pa.
A Month and Eernsau

105 seiiing_to DEALERS I ARS
Bend_3c. STAMP uc

SAMPLES FREE.
insure answer. 8. FOSTER & CO., Cincinnati, 0.

SALESMEN
WANTED

THE SPRONG-
est, most com-
plete, and reliable
of En ines and
Boilers. Special
sizes, 4 to 40 H. P.
y Others on appli-

cation. [}
steam

ointless
ettles and ma-

y .general-
R lsy Geo %V Tifft,

onsg & Co., Buffa-
lo,N. Y,

The George Place Machinery Agency

Machinery of Every Description,.
121 Chambers and 103 Reade Streets, New York,

Bookwalter Engine.

Compact, Substantial, Econom-
fcal, and easily managed; guar-
anteed to work well and give
full power claimed. Engine and
Boiler complete,including Gov-
ernor, Pump, etc., at the low

rice of
HORSE POWER........$240 00
* . . . 280 00

870
Put on cars at Springfield, O.
JAMES LEFFEL & CO.,
= Sé)ringﬁeld, Ohio.
or 110 Liberty St., New York.

‘THE DINGEE & CONARD C0’S

BEAUTIFUL EVER-BLOOMING o

ROSES

THE BEST IN THE WORLD. "

Our Great Speéialt%}s owing and distribuving these
Beautiful Roses. e deliver Strong Pot Plants,
suitable for immeciate bloom, safely by mail at all post-

offices. 5 Splendid Varieties, your choice, all labeled,

for §1; 1:2 for 825 19 for 833 26 for 84; 35 for $5;
75 for $10; 100 for . Send for our New
Guide to Rose Cultare ) pages, elegantly illus-
trated—and choose from over Five Hundred nest
Sorts. Address -
HE DINGEE & CONARD CO.,
West Grove, Chester Co., Pa.

Rose Growers,

¢ ROSONS tivsrearco SANY ER
W o 7o€£y PARNOF THE \SSE‘L‘ D.
&%, EMERSON,SMITH & CO.
£ss BEAVER FALLS,PA

THE DRIVEN WELL.

Town and County privileges for making Driven
Wells and selling_Licenses under the established

merican Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO.,
235 BROADWAY, NEW YORK.

Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters, Milling Machines. Speocial
Machinery. E.GOULD & EBERHARDT, Nowark N, J.

THE
Eclipse Engine

Furnishes steam power for all
Agricultural purposes, Driving
k| Saw Mills, and for every use

i

HEY where a firgt-class and eco-
=4 nomical Engine is required.
Eleven first-class premiums
awarded, including Centenmi-
al, '76. Refer to No. 17, issne of
", No. 14, issue of 78, of SCl-
ENTIFIC AMERICAN, for Edi-
i0 torial illustrations,
FRICK & CO., Waynesboro, Franklin Co., Pa.

‘When you write please name this paper.

© 1880 SCIENTIFIC AMERICAN, INC

STEAM PUMPS.

HENRY R. WORTHINGTON,
239 Broadway, N. Y. 83 Water St., Boston.
709 Myarket St., St. Louis, Mo.

THE WORTHINGTON PUMPING ENGINES FOR WATER
‘WORKS—Compound, Condensing or Non-Condensing.
Used in over 100 Water-\¥orks Stations.

WORTHINGTON STEAM Puwmps of all sizes and for all
purposes.

Prices below those of any
other steam pump in
the market.

WATER METERS. OIL METERS.
SHEPARD’S CELEBRATED
350 Serew Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Scrollg, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, Pwist
Drills, Dogs, Calipers. etc. Send fer
catalogue of outfits for amateurs or

\ artisans.
SHEPARD & CO.,

H. L.
i 531, 333, 535, & 337 West Front Streét,
Cincinnati, Ohio.

aCen
Wood-Working Machinery,
Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
roved Tenon Machines, Mortising, Moulding. and
e-8aw_Machines. Eastman’s Pat. Miter Machines, and
Wood-Working Machinery generally. Manufactured by
WITHERBY, RUGG &

s RICHAR DSON,
26 Salisb ury Street, Worcester, Mass.
(Shop formerly occupiedby R. BALL & CQ.)

TELEPHON FE B0t bl

Circulars free. HoOLcCOMB & Co., Mallet Creek, Ohio.

THE No. 3

Eureka Band Saw

has advantages over any other manu-
tactured. Is first-class in all respects,
_ cheap, and durable. Also Pony Plan-
7 ers and Upright Shaping and Variety
~ Moulding Machines, and a large va-
riety of Wood Working Machinery.
For particulars, address
FRANK & CO.,
Buftalo, N. Y.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalague.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACVYURING CO.,
New liaven, Conn.

WANTED.—FIRST-CLASS PARTIES IN

cities to sell Wing’s Fan Ventilators. A great success.
Rare chance to make money. See SCI. AM., Jan. 31, 1880,
or send for pamphlets, etc. L. J. WING, or THE SIMONDS
Mra. Co., 50 Cliff Street, New York.

- 0
CAVEATS, COPYRIGH'TS, LABEL
RECISTRATION, EIC

Messrs. Munn & Co.,in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patenta for
Inventors.

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have unéqualed facilities
for the Preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
Registration of Labels, Copyrights for Books. Labels,
| Reissues, Assignments, and Reports on Infringements

of Patents. All business intrusted to them is done
1 with special care and promptness, on very moderate
| terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc. d

Foreign Patents.—We also gend, fres of charge, &
8ynopsis of Foreign latent Laws, showing the cost anq
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any invention that i valu.
able to the patentee in this country.is worth equally as
much in England and some other foreign countries.
Five patel ts—embracing Canadisn, English, German,
French, an.| Belgian—will secure to an inventor the ex-
clusive mouopoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIONs of the most intelligent
people in the word. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our eftizens almost as easily as at
home. The expense to apply for an English patent is
$15; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents,—TDersons desiring any patent
issued from 1836 to November 20, 1866, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 20, 1866, at which
time the I’atent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copyof the claimsof any patent issued since 1836
will be furnished for $1. .

‘When ordering copies, please to remit for the same
asabove,and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents eent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many éngravings and tables important to every pat-
| entee and mechanic, and is a usefulhandbook of refer-
ence for everybody. Price 25 cents, mailed free,

8
Address  MUNN & co.,
Publishers SCIENTIFIC AMERICAN,
37 I’ark Row, New York.
BRANCH OFFICE—Corner of F and 7th Slreets,
‘ashing

.
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Aduertisements,

fnside_Page, each insertion === 7 5 ceuts a line.
Back Page, each insertion - - - $1.00 a line.
. (About eight words to a line.)
lingravings may head advertisements at the same rate
ver line, by measurement, as Me letter press. Adver-
ts must be received at p office as early
as Thursday morning to az;pear in next issue.
™ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
weekly issue.

Roots' New Iron BLOWER.

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS TH4N ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf’rs,

CONNERSVILLE, IND.
6 Cortlandt St.,
S. S. TOWNSEND, Gen. Agt., 8 Doy Street,
WM. COOKE, Selling Agt., 6 Cortlandt Street,
JAS, BEGGS & CO., Seiling Agts., 8 Dey Street,

L& SEND FOR PRICED CATALOGUE.

Working Models

And Experimental Maohinery, Metal or Wood, made to
erder by WERNFR 62 Centre St..N. Y.

P “BUCKEYE”
LAWN MOWER.

The lightest and easiest run-
ning MowER ever made.
. STRICTLY FIrsT CLASS,
MAST, FOOS & CO,,
Sprmgﬁeld, Ohio.
Send for catalogue.

HEKTOGRAPH.

; Peﬁfnts have jl}s]';;) been issued to }ml complﬁtaelylcover-
ng the process of Dr, Y. ng, as follows: May
No. "276p29 and Junef 1888

'l‘herefore, all parties us ng a gelatlne copying pad
without our license are infringi n&onr rights, and will be
prosecuted to the full extent of law.

Phe Hektograph is now the only apparatus for dry
copying that can be legally used.

THE HEKTOGRAPH CO., 22 & 24 Church 8t., N.Y.

Glasses, Field & O%ra (Hlasses, MICROSCOPES,
McALLlSTER S S S

NEW
YORK.

wF UemwAsSEMERw
5"‘M TING FULLEYS & HANGERS
LS. GRAVES SSIN ROCHESTER VY.

Delamater Steam Pumps,

For every variety of work.

WATERWORKS PUMPING ENGINES.

DELAMATER IRON WORKS,

Boiler Makers, Engine Builders,
and Founders,
Office, No. 10 CORTLANDT ST.,
Works, Foot of W. 13th St., North River, New York.
ESTABLISHED 1841.

BI-SULPHIDE OF CARBON. “cicvaiznd @™

Cleveland, O.

GENUINE BABBITT METAL,

Fine Brass and Composlnon Castings,

E. STEBBINS M’F°G CO., SPRINGFIFLD, MASS.

ATSONS NON CHANGEABLE GhP LITHE 1S 0 JAMESHhts
e rares R e ORMECS e RONT ST

i PX . v
FRIEDMANN’S PATENT

EJECTORS

Are the cheapest and most effective machines
in the market for

Elevating Water and Conveying Lignids

from Mines, Quurries, Ponds, Rivers, Wells, Wheel Pits ;
for use in R. ater Stations, Factories. etc. They
are splendidly ada ted for conveyin liquids in Brew-
eries, Distilleries, Sugar Refineries, Paper Mills, Tanner-
ies, Chemical Works, etc. Send for illus, catalogue to

NATHAN & DREYFUS,
8ole Manufacturers, NEW YORK.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys and
Geiall'ing specially adapted to Flour Mills. Sen
catalogue.

J. T. NOYE & SONS, vBuﬂ’nlo, N. Y.

[1I 00
,,LrL II K

s TR0 e
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ROS
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The' attention of Architects, Eng
is called to the great decline in f“
RUCTU

zineers, and  Builders
tig of wrought

It is believed that were owners ful
difference in cost which now exists between iron and
wood. the former, in many cases, would be adopted,
thereby saving insurance and avoiding all risk of inter-

H tion to business in consequence of fire. Book of de-
talled i nformation furnished to Architects, Engineers,
and Bui)ders, on application.

y aware of the small

|THF MACKINNON PEN OR FLUID PENCIL.

Particulars mailed Free.
- MACKINNON PEN CO.,
200 Broadway,near Fulton St.,N.Y.

The New York Ice Machine Company,

COURTLANDT STREET. Room
Low Pressure Binary Absorption bystem.
Advantages over other Machines.
Makes 25 per cent. more Ice. Uses only 14 water of con-
densation. No Pressure at rest. Pressure in running,
14 pounds. Self-lubricating. No Leaks, non-inflamma-
ble. No action on Metals. Easy Attendance,

WOOD SOLE SHOES.
The cheapest, most durable,
warm, good looking, and tho-
rough] waterproot shoe. Par-
ticularly ad: P'ﬁ\eto Brewers,
Miners, and all ses of labor-
ers. Send stamp for circular
and price list.

CHAS., W, COPELAND,
122 Summer St., Boston, Mass.

WM. A. HARRIS
PROV]DENCE, R. I. (PARK STREET),
x estrrom sta n

HAERIS-CORLISS ENGINE

With Harris’ Patented Improvements,

firom 10 to 1, 000 H. P.
DROP HAMMERS

STILES & PARKER PRESS CO., Middletown, Conn.

l A
BLOWER
{FORCED BLAST.)

‘Warranted Superior to any
other.

WILBRAHAM BROS. i
2318 Frankford Avenue,

PH[LADELPBIA

BUY NO BOOTS OR SHOES
Unless the soles are protected from wear by Goodrich’s
emer Steel Rivets. ranteed to outwear any other
sole. J‘xll t:ealers sell t‘hese bOOttst stpfs P% m:iltei:i)r 50
a1 Send paper pattern of size wanted.
eentlsi %s DRICH, E) ufch St. Worcester, Mass.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

{ W.B.FRANKLIN,V. Pres't. J.M. ALLEN, Pres't.

J. B, PIERCE, Sec'y.
The Ruﬂler Patent Single Iron Plane,

Made of extra quality iron, A
practical labor saving tool. Cuts
against the grain equally as well
as with it. Can be adjusted in-
" stantly to cut a coarse or fine
shaving, and excels any doubte
ane ever produced. Address LAFLIN. MANU-
URING CO., North Elm Street, Westﬂeld, Mass

FAC'.Pl

Chambers’s Encyclnpmdla.

15 Vols, Over 13,000 Pages. Price During June, $6.

Among the wonderful things
the ¢ Litergry Revolution,” per

Encyclopezdia at a merely nominal cost.

It is a verbatim re rlnt of the last English edition, in 15l beautiful volumes, clear nonpareil tipe , handsomely
eavier paper.
rst nine volumes are ready for delivery.

bound in cloth, for #7. he same, printed on finer,
to , price $15.00. The

umes will be completed by October next.

$6. An Amazi

that have been acgomplished for lovers of good books by
Ys the most wonderful is the reproduction of this great

wide margins, and bound in Russia, gilt
Yol. 10 will be ready June 20. The remain ng

ng Offer. $6.

The more widely and rapidly:these volumes are scattered the greater is their influence
in 1nducxng1 other purchasers of this and our many standard pubhcatlons. Accordingly we

give specia

To all whose ordersand
cloth, for %6.00, and in half Russia, Eilt top, fo
special ent, usna]l the leading boo!
cent. e volumes sued will be

terms to early subscribers.
or $1:2.0

peeimen volume in cloth will be sent, postpaid, for 30 cents, or in

A 8]
may l")l%returned at once, if not satisfacto

money are received durin% the

sent at once by express, and the remaini:

month of June, we will sup]

Fly the 15 volumes, in
To any one sending from any p!

ace where we have-no

seller of the town) a club of five orders, we will allow oommission of 10 per

volumes when com;
alf Russia, gilt top, for $1 00, and

* CHAMBERS'S ENOYCLOPAL’DIA comprises the first 15 volumes of our * Library. of Universal Know-
ledge,” and the remaining volumes, complete in themselves, will be sold separately when published.

Standard Books.

Library of Universal Knowledge, 21 vols., $10.50.
Milman's Gibbon’s Rome, 5 vols., sz 50,
Macaulay’s History of land, 3 vols., $1.50.
Macaulay’s Life and Letters, 50
uacaulay’s Essays and Poems, 3 vols., $1.80.
Chambers’s Cyclopsedia of Eni Literature 4vols., 82.
Xnight’s History of England, 3.

Plutarch’s Lives of Illustrious Vlen '3 vols %1.50.
Geik ie‘s Life and Words of Christ, 50 cents,

Y {mng ’s Bible Concordance, 311, 0()0 referenoes (prepar-

g)

Acme Libra of Biograi)hy 30 cents.
Book of Fables, Zsop, etc illns, 50 cents.
Milton’s Complete Poetical Works, 50 cents.
Shakespeare’s Complete Works, 75 cents.
Works of Dante, translated by Cary, 40 cents.
Works of Virgil, translated by Dryden, 40 cents.
The Koran of Mohammed, by Sale, 35 cents.
Adventures of Don Quixote. illns 0 cents.
%ra ian NIi’ghtsi. il’lnfs, 50 c 111 50

unyan’s Pilgrim’s rogress us cents.
Robfnson Crusoe, illus., 50 cents,
Munchausen and Gulliver’s Travels. illus., 56 cents.

cents.

Stories and Ballads, by E. T. Alden,1llus., 50 cents.
Acme Library of Modern Classlcs, 50 cent,
American Patriotism, 30 cents
Taine’s Histor y of lish Literature, 75 cents.
Cecil’s Bookof Nat History, %1.
Pictorial Handy Lexicon, 25 cents,
Sayin 8, by author of Sparrowgrass Papers, 50 cents.
emans’ Poetical Works, 60 ce
Kitm ’s Cxclopw dia of Bib. Lite rature, 2 vols., 82.
Rollin’s Ancient History, 2.2 5.
Smith’s Dictionary of the Bible, illus., 90 cents.
Works of Flavius Josephus
Comic History of the E Ifkins. illus., 50 cents.
Health by Exercise, Dr Greo Taylor, 40 cents.
Health for Womeni Geo. H. Taylor, 39 cents.
Library Magazine, 10 cents a No., 81 a year.’
Library Magazine, boundvolumes, 60 cents.
Leaves from the Diary of an Old Lan
E: £ by mail. postagie

ach of the above bound in cloth.
extra. Most of the books are also published in fine
tions and fine bindlnpis at higher prices.
Descriptive Catn ogues and Terms to Clubs
ent free on request.

Remit by bank dratt money order, registered letter, or by express. Fractions of one dollar may be sent in

postage stamps. Addre:

AMERICAN BOOK EXCHANGE

JOHN B. ALDEN, Manager.

AGENﬁIES.—Boston, H. L. Hastinus; Phllade

& Co.; Indianapolis, Bowen, Stewart

Tribune Bulldmg, New York.

hm Leary & Co.; Cincinnati, Robert Clarke
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