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THE WASTE OF WHISTLING.

The nuisance of the steam whistle in populated neigh-
borhoods has been frequently mentioned, and in some
localities municipal ordinances and railroad manage-
ments have restricted its use. But it is seldom that the
cost, expense, and waste of the steam whistle is men-
tioned. And yet the blowing off of steam through
locomotive whistles alone must entail an enormous
waste of fuel. Steamboat whistles and the utterly
useless stationary engine whistles must make, in the
aggregate, an enormous waste to the purchasers of fuel
for steam boilers. From recent reports it is seen that
there are 1,940 grade crossings in the two States of New
Hampshire and Connecticut. Probably not less than
an average of twelve trains cross these roads daily ; at
each a locomotive whistles under a pressure of about
110 to 120 pounds the square inch. The aggregate
amount of steam thus blown off into noise is very great.

The steam from a whistle escapes in an annular space
around the bowl ; and if the whistle is six inches diam-
eter and the annular space is only one thirty-second of
an inch wide, the total escaping space will be more
than one-half square inch. That much steam is re-
quired to supply a steam whistle is evident from the
fact that all steam whistles have for their connecting
stems very generous steam pipes; and also from the
fact, patent to every observer, that as dense a cloud of
vapor is formed from the steam of the whistle as that
escaping from the safety valve in the same time.

The superintendent of one of the most important
railroads in the country, himself a practical engine
driver, says that when he was a locomotive engineer
he was requested by a committee of local political de-
monstration to persistently toot his whistle as he ap-
proached the depot from a point nearly a mile from
thestation. He did so, and ran hissteam down so that
his passengers had either to walk from the stationary
train or wait until steam could be gotten up. The
writer once in whistling two refractory axen off his road
ran his steam down from 110 to 80 within less than two
minutes, and the fireman piling in the wood all the
time. The superintendent to whom referenge has been
made believes that for the time the ordinary steam
whistle is used, more steam is required than is used for
driving the locomotive, with its double cylinders and
pulling a train of cars. The whistle demand of steam is
a constant one during its use—not intermittent like the
admission of steam to an engine cylinder; and the size of
the pipe—not less than one and a half inches—permits
a very large amount of steam to escape under a pres-
sure of 120 pounds to the square inch. This authority,
with others of practical knowledge, says that thirty-five
cents per day for the tooting of steam whistles on run-
ning trains is a very low estimate of the cost. This
does not include depot yard work,. And no esti-
mation is conjectured as to the waste of steam and cost
of fuel for the steamboat and steam tug whistles and
those of stationary boilers. But for exactive legal en-
actment and obstructive legalized orders, much of the
useless waste of whistling, and much of its abominable
annoyance, could be stopped and abated.

A still more exact statement is that of a well in-
formed railroad man, who says that the expenditure of
fuel for each locomotive on the New York, New Haven,
and Hartford road each day is about one-eighth of a
ton; this only for the legally required soundings at
grade crossings. . This would make, for this oneroad,
the cost of fuel, for grade crossing steam whistling
alone, not less than $15,000 per year.

—_—————r——
ASTRONOMICAL NOTES.
. THE GREAT RUSSIAN TELESCOPE

is now in successful working order in the Observatory
at Pulkowa. Herr Struve, the Director of the Ob-
servatory, was present at the eleventh meeting of the
Astronomical Association, which was held at Geneva
in the month of August. The distinguished astron-
omer bore testimony to his complete satisfaction with
the working of the new telescope. He presented to
the members of the Association photographs of the
great refractor. o

Professor Newcomb, of Washington, was also pres-
ent at the meeting. He had been at Pulkowa, studied
the instrument thoroughly for seven days continu-
ously, and indorsed heartily Herr Struve's views re-
garding it, giving at the same time various interesting
details. It is to be hoped that the telescope in the
hands of so efficient a director will distinguish itself
by making someé brilliant discovery. It is at present
the largest refractor in the world, the object glass
being thirty inches in diameter.

The glass was prepared by Messrs. Alvan Clark &
Sons,” of Cambridgeport. Mr. Alvan Clark has re-
ceived from the Czar of Russia gratifying proof of the
appreeiation of his work: It took form in the golden
honorary medal of the empire ‘ in acknowledgment of

829 | the excellent, performances of the great object glass.”

The medal is given very rarely, and only for extraordi-
nary merits. Only one other has been granted by the
present Emperor.
THE AUGUST METEORS.
Mr. Denning, of Bristol, England, reports that the
shower was more brilliant than usual, although he

made no regular observations, on account of the over-
cast sky. Many meteors were, however, noticed in the
clear spaces that ocedsionally occurred, and the display
must have been a fine one, judging from the numbers
visible in the small portion of the heavens available
for observation. The August meteors are known as
Perseids, because they radiate from a point in the con-
stellation Perseus. On the nights of August 5, 8,
and 13, thlrty- seven Perseids yere seen, though cloudy
weather prevented a full observation. The shower
continued until the 20th, though it was a very slight
shower at the last, two Perseids only being seen in a
watch of three hours and a half, when thirty-one
meteors were recorded.

A REMARKABLE SOLAR PROTUBERANCE.

We find in *‘ Ciel et Terre” an interesting account
of a very brilliant solar protuberance, observed by M.
Trouvelot, on the 16th of August, on the sun’s eastern
border. At first it appeared to be detached from the
sun, and seemed to float above the solar surface like
clouds in our atmosphere. Closer attention showed
that such was not the case, ‘but that it was attached
to the chromosphere by a long and slender filament, in-
clined, and slightly luminous. The protuberance
seemed to be composed of asingle branching filament
folded or rolled several times upon itself, thus form-
ing a compact mass of a hemispherical form. The
lower part extended 2’ 8§ fromn the sun, and the sum-
mit reached a height of 3' 54". An hour later, the pro-
tuberance, at first -quiescent, showed signs of move-
ment. It became dazzlingly bright, rising gradually
above the sun until it attained a height of 4' 51". A
curious phenomenon oceurred during its ascent. As it
rose it seemed to unroll, the principal mass appearing
to unwind, and the branches first seen remaining
easily recognized on the column, in spite of the changes
of form it had undergone.

Half an hour later, it formed a long, branching
column, brighter at the summit than at the base. As
it rose, itsluster dimmed. This isusually the case with
protuberances that rise above the sun. At the end
of the observation it was so faint that the summit
alone was visible. A faint idea may thus be gained of
the pent-up forces existing in the solar mass, when
eruptions of laming hydrogen take place like the one
described. Thetongues of flame must have reached a
height of nearly 130,000 miles above the solar surface,
moving with an amazing velocity, changing form with
incredible rapidity, and beginning and ending during
an observation of about two hours.

ASTEROIDS.

We have already recorded the advent of five aster-
oids in 1885, the last ranking as No. 249. Three new
ones have since been added to the list. Dr. Palisa, of
Vienna, won the honor of discovering No. 250 on the
4th of September. Dr, Palisa also discovered No. 251
on the 4th of October, thus raising the number of those
found by him to forty-nine. Dr. Perrotin is latest in
the field, announcing the discovery of No. 252 on the
28th of October. Thus far the three latest comers re-
main unnamed. It is becoming difficult to find names
for this numerous family.

—_— .t ——
Percentage.

The reckoning of percentages, like the minus sign in
algebra, is a constant stumbling block to the novice.
Even experienced newspaper writers often become
muddled when they attempt to speak of it. The as-
cending scale is easy enough: Five added to twenty is
again of 25 per cent; given any sum of figures, the
doubling of it is an addition of 100 per cent. But the
moment the change is a decreasing calculation, the in-
experienced mathematician betrays himself, and even
the expert is apt to stumble or go astray. An advance
from twenty to twenty-five is an increase of 25 per cent;
but the reverse of this, that is, a decline from twenty-
five to twenty, is a decrease of only 20 per cent. There
are mrany persons, otherwise intelligent, who cannot
see why the reduction of one hundred to fifty is not a
decrease of 100 per cent, if an advance from fifty toone
hundred is an increase of 100 per cent. The other day
an article of merchandise which had been purchased at
ten cents a pound was resold at thirty cents a pound, a
profit of 200 per cent ; whereupon a writer, in chroui-
cling the sale, said that at the beginning of the recent
depression several invoices of the same class of goods,
which had cost over thirty cents per pound, had been
finally sold at ten cents per pound, a loss of over 200
per cent. Of course there cannot be a decrease or loss
of more than 100 per cent, because this wipes out the
whole of the investment. Anadvance from ten to thirty
is a gain of 200 per cent; a decline from thirty to tenis a
loss of only 66 2-3 per cent. The New York Sun prides
itself on the exactness and purity of its style, and in-
dulgesin frequent criticisms of its contemporaries; but
in its Thursday morning’s description of the great
orchid sale, it affirms that ‘ some of the highest priced
plants brought 150 per cent less than Mrs. Morgan paid
for them.” Of course, if nothing was realized from
them, this would only be 100 per cent less than they
cost.—Journal of Commerce.
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Zincography.

Mr. Mantel, director of the stereotype foundry of
Dupont’s printing house, describes as follows the pro-
cess of converting a lithographic or copper plate print
into a typographic block. The composition to be re-
produced is drawn with a erayon or pen upon a litho-
graphic stone, which undergoes all the preparation
necessary for a proof upon transfer paper. It is then
transferred to a plate of properly planed zine, which
has been washed with a solution of soda or potassa
and dried with a rag. The transfer is made just as if
it were a question of an impression upon stone. Care
is taken to see that the fine lines of the drawing are
all reproduced, and, if they are satisfactory, gum
water, alone or with the addition of a decoction of
nutgalls, is passed over the surface of the zinc. The
gum combines with the zine, and renders it proof
against the contact of fatty matters.

After the plate has remained under gum for a little
while, it is washed and then inked with thick ink by
means of a lithographic roller, just as would be done
for pulling a proof from stone. Then, by means of a
cotton dabber, resin in impalpable powder is dusted
over the entire surface—although finely powdered
bitumen may likewise be used This resinous dust
adheres to the oily parts, solidifies them, lodges in all
the interstices formed where the inking has been
slight, and forms a protecting envelope against the
penetration of the acid. Care is taken to remove all
the superfluousresin.

The edges and bottom of the plate are now covered
with lac varnish or a solution of bitumen, after which
it is immersed in a bath of water containing five per
cent of nitric acid. After remaining in this for twenty
minutes, it is taken out and gently rubbed with a piece
of soft charcoal—an operation which, by removing the
first layer of ink, allows the beginning of the conver-
sion of the drawing into a typographic plate to be seen.

This first biting in is usually very slight. If it has
proceeded regularly, a second inking is given before
immersing the plate in the bath again for another
twenty minutes. Upon being taken out the second
time the ink is removed as before, and the plate is
examined to see whether the acid has done its duty.
Then a third inkingis given, and the plate is immersed
again for from twenty to twenty-five minutes.

At every biting in, the strength of the bath isin-
creased two or three degrees by the acetometer. It
israrely the case that a fourth biting in is necessary.
The trough containing the bath is of oak lined with
either gutta percha or sheetlead. It is fixed upon a
pivot that allows it to be given acontinuous rocking
motion while the plate is immersed.. This agitation
is indispensable in order that the acidulated water
shall constantly flow over the plate and carry away
the salts of zinc that are formed.

The transfer of the drawing from stone to the zine
plate is affected in a lithographic press. Only line
drawings are treated by this process.

The zinec plates are prepared by specialists. More-
over, if it be desired to write, draw, or make a
transfer upon a zinc plate, it is essential that the lat-
ter shall undergo various preparations, such as pol-
ishing, scouring, ete. If these operations have been
properly performed there will be obtained good typo-
graphic plates that it will be only necessary to mount
upon wood after the whites have been routed out.
Finally, the blisters are removed with a graver, all
the inequalities are straightened out, and a]l the small
defects observed are remedied. As for typographic
plates derived from an engraving on steel or copper, in-
stead of making a drawing upon stone, the engrav-
ing is transferred thereto, and from this is pulled a
proof upon India paper, which is transferred to the
zine plate.—Chronique Industrielle.

—— et - ————————————
American Shipping.

The Maritime Exchange of New York city recently
met to take action on the report of a special com-
mittee appointed to suggest a plan for the revival of
the merchant marine. The committee was in favor
of Congress enacting a law, based on the French
bounty act, by which all steam and sailing vessels
built in the United States and in the merchant service
should be entitled to a bounty of 30 cents per ton for
every 1,000 miles sailed. It also suggested that the
bounty continue in force for ten years, and that at
the end of that time the amount be rzduced ten per
cent each year.” The wording of the suggestion is a
trifle ambiguous. The Exchange, having had its pur-
pose strengthened by favorable communications from
Philadelphia, Boston, and San Francisco, and from
the Commissioner of Navigation, passed a resolution
mstructing the committee to draw up a bill to be
introduced into the next Congress.

At the present time the shipping business is greatly
depressed in all parts of the world. In this country
many vessels are idle, tied up to the docks, no eargoes
to carry. In England hundreds of steamships are
laid up, the ship building industry is greatly reduced,
and thousands of workmen thrown out of employ. An
additional act of Congress that would bring business
for our present fleet would not be a bad project.

PHOTOGRAPHIC NOTES.

Graphic Method of Determining the Speed of Shut-
ters.—Prof. L. H. Laudy, of the Columbia College
School of Mines, in this city, recently exhibited before
the Society of Amateur Photographers a simple appa-
ratus for showing the speed of shutters. It consisted
of nothing more than a common tuning fork, which
can be purchased for five dollars, having fastened at
one end, by glue or cement, a fine delicate style or hair.
Upon the outside surface of the shutter was secured a
narrow strip of glass, mica, or other transparent, smooth
material, by means of four or five drops of melted paraf-
fine. The exposed surface of the glass was smeared
with lampblack, obtained by holding the glass over a
candle or smoking lamp before adhering it to the shut-
ter.

The lens, with the shutter set, is next placed in front
of the tuning fork in proximity to the delicate style on
the end, so that the same gently scrapes against the
glass strip. With a common violin bow, vibration is
imparted rapidly to the tuning fork, and immediately
the shutter is made to fall, carrying along with it
the glass strip. Taking the glass strip off of the shut-
ter afterward, and examining it by transmitted light,
a fine wavy transparent line is seen, the length of each
wave increasing as the speed of the shutter was accele-
rated.

Knowing that the fork makes a certain number of
vibrations per second, it is easy to count the different
waves on the glass, and thereby determine accurately
the time it took the shutter to fall.

‘When it was desired to maintain a constant vibration
in the fork, a battery was provided which, by means of
a make and break current, operated a magnet alter-
nately. By careful experiment it was proved that the
friction of the delicate style on the'glass surface did not
in any way affect the vibration of the fork. An ordi-
nary gravity shutter was found to fall in about one-
twelfth of a second.

Prof. Laudy stated that Mr. Muybridge, experiment-
ing for the University of Pennsylvania, had succeeded
in making a shutter which would operate in the one
five-hundredth part of a second. He believed this was
the fastest speed yet attained.

The advantage of the tuning fork method over the
ordinary chronograph for recording the speed of shut-
ters was its cheapness.

Specimen strips of glass made by operating the shut-
ters of different speeds before the audience were im-
mediately thrown upon the screen by the optical
lantern, showing very plainly the remarkable simplicity
and advantage of this graphic method. Some of the
shutters, with two or three elastics attached, went off
with a report as loud as a pistol.

Toning Lantern Slides.-The following useful method
for imparting rich blue-purple tones to lantern slides
was recently given by Mr. Ayres before the London
and Provincial Photographic Association in a report in
the British Journal of Photography.

He used bichloride of platinum, and could obtain a
blue tone, and reduce any shadows which might be too
heavy. Three baths were made, as follows:

No. 1.

Water.. .. coer i i i e e 10 ounces.
Bichloride of platinum .............ccoveeen . aieaana. 2 grains.
No. 2
Water. ... o i e e aae 10 ounces.
Chloride of gold... .....coiiuiivnieninsivees cvvnnnnnen 2 grains.
No.loooiovviinn wenn . teereees.. 1 ounce.
NO. 2 teiiiiiietiietiies teeieraie aeearaaseanaen .1 ounce.

It will be seen that No. 8 is a mixture in equal parts
of No. 1 and No. 2. When the shadows of the slide
looked too dense and heavy, he put itinto No. 1: if, on
removing, it then looked too cold in tone, he put it in
No. 2 to warm it up. If he doubted whether it wanted
warming up, he put itin No.3. By means of the three
baths he had the transparency under complete control,
and had no difficulty in turning out good slides. He
stated that the plan would do for prints on gelatine as
well as on collodion.

‘With iron development and slow gelatine plates, the
tone obtained after fixing is usually a chocolate brown;
after well washing,the plate is treated as above stated,
when the blue tone is produced.

Bachrach’s Method of Developing in Two Solutions.—
For the past eighteen months the following plan has
been in successful use:

Boiling water..................

..16 ounces.

Crystallized sulphite soda .........eo. civveevia..:. 3 -OUNces.-

Schering’s recrystallized pyrogallic acid.............. 1 ounce.

Sulphate of 80d&.........cov tiviiiiiiiiiiiiiiineien. 14 ounce.
To the above add:

Salicylic acid.....cvvvviiiiiiiiiiieniiiiiininen, . 5 grains.
Dissolved in

Alcohol ... .l e 1 drachm.

Glycerine............cvuiunn. Ceevess seeses stessans 3 ounce.

This solution will keep for months, and may be held
in an ordinary covered dipping bath similar to that
formerly used to hold the silver bath.

No. 2.
Crystallized carbonate of soda ............ ...ccoienes 16 ounce.
Crystallized sulphite of soda........ ......coovvnien, 1 ounce.
Water........o.. ch iis iis ciiiieciiiiees eeeo 00 12 ounces,

The plate is dipped in No. 1 for from a half to one
minute, then removed and put into a developing
tray containing sufficient of No. 2 to cover the plate.
Should the plate be overexposed, a suitable restrainer
is added to No. 2.

The plan of procedure is to develop the plates
which are thought to be underexposed first, and
finish with those fully timed, as it is found No. 2
acquires a little pyro from the plates.

The development of large batches of plates by this
plan is not only rapid and economical, but also re-
markably uniform in density and color.

With the whole amount of the No. 1 solution, two
persons (one to dip in No. 1 and the other to develop)
have frequently developed twenty-tive 8x10 plates in
half an hour, with results much more even and satis-
factory than with the usual method.

The function of the addition of the sulphate of
soda to No. 1 is to prevent the solution from attacking
or softening the gelatine film, especially when plates
are used prepared with a soft gelatine.

—_— .t —
The Preservation of the Obelisk.

The New York Park Commissioners are taking the
preliminary steps toward the protection of the obelisk
in Central Park. They have decided to employ a paraf-
fine process suggested by Prof. Doremus, and known
as the Caffall patent process. The shaft is first gone
over very carefully, and every loose particle removed
from its surface. This is the most tedious part of the
whole undertaking, but is considered absolutely neces-
sary for a thorough treatment. The erection of the
scaffolding required some little time, as it had to be -
built entirely independent of the monolith.

After this scraping, the surface of the stone, when
thoroughly dry, is heated toa temperature slightly ex-
ceeding the melting point of the waterproofing mix-
ture, about 140° F., by means of a series of small char-
coal furnaces suspended from the scaffolding. The
waterproofing mixture consists of paraffine, creosote,
and turpentine, and is prepared as follows: One part
by weight of creosote is mixed with tive parts of tur-
pentine, and the mixture boiled until clear. Twenty-
five parts of paraffine are then added, and the whole
brought almost to ebullition. The hot liquid is ap-
plied to the heated surface of the stone, and is absorbed
to a depth of one or two inches, depending upon the
depth to which the stone is heated. After treatment,
the surface is hard and waterproof, the only visible
effect being a darkening of the color. This, however,
will improve the appearance of the monolith, as the
syenite was originally darker than at present. The
work will probably be completed some time during No-
vember, and is expected to cost about $550.

‘We publish on another page an interesting letter
from a correspondent in Nashville, Tenn., who gives
the results of practical experience in preserving stone
structures.

SO
4+

The Explosion of Dynamite.

The chronoscope of Captain Noble showed that ex-
plosion is transmitted through trains of dynamite at
the rate of 20,000 to 24,000 feet per second. At thisrate
the explosion of a cartridge a foot long must only oec-
cupy the 24,000th part of a second. A ton of dynamite
cartridges of the usual size, about % inch in diameter,
laid end to end in a line, would stretch a mile, and the
whole train could be exploded in the one-fourth part
of a second by firing a cartridge at either of the ends.
If fired in the middle of the line, the explosion would

 be transmitted both ways, and would occupy only the

eighth part of a second. The facility with which dyna-
mite can be fired in trains offers great advantage in many
engineering operations, such as where it is required to
blow down an arch or a wall. It is enough to lay a train
of cartridges along the crown of the arch, or along the
bottom of the wall, and explode one cartridge in the
usual way with a detonator. The whole train goes off
instantly. The enormous velocity with which dyna-
mite explodes explains the great violence of its action,
and the tremendous local rupturing effects of even
small quantities of it exploded in the open, and with-
out being inclosed in a case of any kind. The detona-
tion of a cartridge in the 24,000th part of a second must
produce an enormous instantaneous pressure on the
spot on which it explodes. ‘For such a sudden explo-
sion the pressure of the atmosphere itself is sufficient
tamping.
—_————l4- - ————————
Wind on Lake Erie,

During the prevalence of a strong east wind, the
waters of Lake Erie were recently lowered two feet
at the eastern end of the lake, and the work of load-
ing boatsin the Blackwell Canal had to be suspended.
At Toledo the wind blew such a gale at the same
time, but from the west, that the Maumee River
dropped two teet below the accustomed level, and
a steam barge could not leave port on account of low
water. The two currents met in the lake off Port
Stanley, Ont., and produced a noticeable elevation ot
the waters. Such an occurrence has never been
known before on the lakes.
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IMPROVED OIL CUP.

The engraving represents an invention lately pat-
ented by Mr. Albert L. Swift, of 716 Dakotah Street,
Leavenworth, Kas., relating to that class of self-feed-
ing oil cups in which the spindle may be adjusted for

&

SWIFT'S IMPROVED OIL CUP.

regulating the flow of oil. The oil reservoir is formed
- with a screw-threaded shank, by which it is secured
to the bearing for oiling the shaft, or to the bar for
oiling a crosshead. The outlet is adapted to be closed
by a spindle having a head formed as shown in the
cat; the stem passes through a serew plug in the top
of the reservoir, and its upper end is connected by a
serew-threaded link with a curved rod, A. To the
opposite end of the curved rod is attached a rod held
loosely in keepers, and of such length, compared
with the spindle, as to reach to the shaft or crosshead.
A coiled spring is so arranged as to press the rod
downward, so that the head of the spindle will nor-
mally close the outlet, and prevent the passage of oil
from the reservoir to the bearing. Upon the shaft or
crosshead, in line with therod, is a small cam, B, that
serves to lift the rod and its connections, as the shaft

PIKE'S IMPROVED AMALGAMATOR.

revolves or the crosshead reciprocates, to permit the
escape of oil. A-regular feed of oil is thus obtained
while the machinery is in motion, and there is no
drip or loss while the machinery is quiet. The re-
ciprocating motion of the spindle keeps the oil from
hardening in cold weather, and very heavy oil may be
used, as the head will force it through the outlet. By
means of the serew connection, the amount of oil fed
may be regulated. It will be seen that the parts are
simple, and may be durably constructed.
B o
PORTABLE WIRE REEL.

The accompanying engraving represents a portable

wire reel which facilitates the unwinding of fence wire,

J—

ROBERTS' PORTABLE WIRE REEL.

either barbed or plain, from spools, and winding it
thereon in putting up and taking down wire fences.
The reel can be readily and securely attached to the
boxes of wagons or other vehicles. Upon the ends of a

Srcientific dmevican,

tubular shaft are detachable cranks held in place hy
nuts. Upon opposite sides of, and equally distant
from, the center of the shaft are secured two flange
collars, one being permanently secured; the other is
loose upon the shaft, and is held in place by a set screw.
Between the collars is placed one of the spools upon
which fence wires are wound when sent to market.
The spool is secured to the collars, so that it will be re-
volved by them. Upon the end parts of the shaft, be-
tween the collars and cranks, are placed sleeves, which
may have bearing boxes in their ends to lessen the
friction (as shown in the sectional view, Fig. 2), and

which are designed to serve as handles in holding and |
carrying the reel and as guards to prevent the clothes |.

of the operators from being injured by the revolving
shaft. With this method of construction, the collar
secured by the set screw, and the sleeve and crank at
that end of the shaft, can be readily detached to allow
a spool to beput on or taken off. Near the outer end
of one of the sleeves is secured a flanged collar (shown
in place in Figs. 1and 2, detached in Fig. 3), which car-
riesan annular disk held in place by bolts provided
with hand nuts. Between the flanged collar and an-
nular disk is placed a second disk resting and revolv-
ing upon the bolts. One side of the second disk car-
ries a laterally projecting flange tapered from its mid-
dle part toward the ends, and formed with a central
recess, as shown, so that the crank will carry the disk
with it in its revolution. By tightening or loosening
the nuts of the bolts, the disk will be put under more
or less friction, so that any desired tautness can be
given to the wire as it runs off the spool. Set screws
hold hooks to the sleeves; the shanks of the hooks are’
forked to receive the side boards of the wagon box, and
are perforated to receive pins by . which the hooks are
detachably held to the side boards.

This portable wire reel is the invention of Mr. David
A. Roberts, of Creston, 111

———t e —
IMPROVED AMALGAMATOR.

This invention is designed to supply a want where
fine mineral is lost from gold-and silver mills, and also
for use in places where the gold is *‘ flour,” and eannot
be saved by ordinary means. Another use for which
it is intended is the washing of tailings which will
not pay for remilling, but which may have enough
amalgam and quicksilver in them
to yield a profitable return by sluic-
ing large quantities through the

A feature of the amalgamator is
its adaptability to heavy flumes
where gold mining is carried on;
the perforated plate—or grizzly, as
the miners term it—protecting the
working plate or bath of quick-
silver below from the heavy gravel
or rocks which come down, while
the finer stuff is sent through the
perforations, and, by the force of
the current, is worked into the main box again. The
action of the water in passing through the box is such
that the finest particles of mineral must come in con-
tact with the amalgamating surface below, while the
force of the current is strong enough to prevent any
‘filling up.”

When the two plates are connected with an
electric battery—the lower plate being the negative,
and the upper the positive—a current is formed, the
ore and water passing through completing the cir-
cuit. This method has the advantage of confining the
force of the electric current within the fixed box, the
stream above and below not dissipating it. The ap-
plication of electricity is simple and exceedingly
effective in working on * rusty” gold, and in keeping
the quicksilver bright and active for amalgamating.

The construction of this amalgamator, which is the
invention of Mr. Edward Pike, of Salt Lake City,
Utah, is so clearly shown in the cut as to need but
little explanation. Immediately below each riffle is
a quicksilver-tight box having aninclination the re-
verse of that of the flume. Above each of these
boxes is a double perforated plate composed of dupli-
cate plates of either copper or iron insulated from
each other. In the bottom of each box is an insulated
amalgamated copper plate. To these plates the wires
are attached, as shown in the cut. )

[
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LABEL HOLDER.

This device is designed for holding labels on letter
boxes, pigeon holes, ete., in such a way that the label
can be easily removed, and at the same time cannot drop
off or becomne detached. The metal case is formed with
slots in the front and back, and a longitudinal upright
partition, as shown in the sectional view, Fig.4. The
labels are slipped into the holder through end slits.
When made as shown in Fig. 1, the number appears in
the small slot and the name in the large one; this form is
designed for letter boxes. In Fig. 2 the names only ap-
pear, one on each side of the holder, thus adapting it
to be reversed; this holder is intended for use on rail-

amalgamator. |

way mail cars. The holder is held at each end in a
bracket secured on the front of the box or pigeon hole.

[NovEMBER 14, 1885.

The bracket has an upwardly projecting prong on its
front edge, forming a pocket forreceiving the flat tenon
on each end of the holder. The holder is held in place
by & pivoted latch on the front of each bracket. Fig.
3 is a sectional plan view of one end. Thislabel holder

e
W /Lt
/J “'-/fm N ///
CANNON’S LABEL HOLDER.

—the invention of Mr. Edward A. Cannon, of Pensau-
kee, Wis.—can be easily placed in or removed from the
brackets.

—

A FENCE POST OF ARTIFICIAL STONE AND WOOD,

A most substantial fence post, and one not liable to
be affected by the weather or deteriorate with age, is
shown in the accompanying illustration. It is made
of cement. or other artificial stone composition, formed
around a core of wood or metal extending to within a
short distance of the ends of the posts, or even through
the stone covering. In the back portion of the posts
are pockets or mortises. as shown in the side view, for

WHEELER’S IMPROVED FENCE POST.

receiving the ends of the top rail, where it is desired to
have the lower portion of wire, or there may be enough
more of these mortises to make a many-barred fence if
desired. There are transverse grooves in the artificial
stone to receive fence wires, to be held in place by
wires passed around the post. The post may be made
square, polygonal, or round, as preferred, the core pre-
venting breakage from a blow or transverse strain, and
keeping the post from falling to pieces if cracked, while
the core itself is preserved by its covering from rot or
decay.

This invention has been patented by Mr. Benjamin

‘Wheeler, Jr., of Zanesville, O.
e - @ ——

BOOK AND COPY HOLDER,

The engraving shows a very convenient and easily
applied book and copy holder, invented by Mr. Amos
Hockett, of Wilmington, Ohio, and the use of which
greatly facilitates the copying of documents and ac-
cess to the book. The general form of the holder and

HOCKETT’S BOOK AND COPY HOLDER,

the manner of applying it to a book are shown clearly
in the cut. A tubular rod is provided at one end,
with a suitable hook engaging the back binding of
the book, and at the opposite end is a sliding hook,
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the shank: of which slides within the rod. The holder
is composed of one or more wires attached to a thim-
ble sliding upon the exterior of the rod; the outer
ends of these wires are pivoted between the sides of
bars which rest upon and hold the leaves down when
the device is in place on the book. The holder pro-
per may be shifted up or down the rod as desireh\

i
| Il
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HUNTINGTON’S IMPROVED RAILROAD SPIKE,

and manuseript to be copied may be held in conven-
ient position by passing it between one of the holders
and the face of the page. By means of the sliding
hook, the holder can be adapted for books of differ-
ent sizes.

Large Vine.

The largest vine in the world is said to be one grow-
ing at Oys (Portugal), which has been in bearing
since 1802. Its maximuimn yield was in 1864, in which
year it produced a sufficient quantity of grapes to make
165 gallons of wine; in 1874, 146 1-3 gallons; and in 1884
only 7914 gallons. It covers an area of 5,315 square
feet, and the stem at the base measures 614 feet in cir-
cumnference.

— it —
IMPROVED PLATE ROLLING MACHINE,

Scriven & Co., of Leeds, are now manufacturing a
useful form of plate rolling machine, Secriven and
Tweedy's pa '
tent. Thisma-
chine is speci-
ally designed
for light work
and for shops
where it is ad-
visable to have
a tool which
may be adapt-
ed to various
kinds of work.
Its special fea-
tures are the
arrangement
of the movable
rollers below
the fixed ones,
and of a pivot-
ed cheek. 1t
may be used
either for roll-
ing flat plates
or for bending
for donkey
boilers or
masts and
spars. It will
be  observed
that any wear
in the roller
journals tends
to bring the
rollers to-
gether, instead
of, as in the or-
dinary rolls,
to let them
drop apart.
The common
tendency to
bending the
end of the
plate is thus
obviated, as
the lower rolls are adjusted to their level by hand.
The general arrangement of the machine will be un-
derstood from the illustration.

‘When the machine is required for bending plates,
the two outer top rollers are removed. The bushes of
all the top rollers are fitted in sleeves; when these are

withdrawn, the cheek is swung round, and the rollers
lifted out by the cranes, fixed in snugs at the corners
of the machine. It will be seen that tubes of any di-
ameter can be rolled in this machine, and are easily re-
movable by swinging back the cheek as deseribed.

The lower rolls are susceptible of very fine adjust-
ment by the hand wheel and serew gear, and a gauge is
\Placed on the end of the machine to show the exact po-
Ntion of the rolls. The two outer rolls of the lower

rse are easily removed, if it is desired, to reduce the
wear and tear when the machine is being used for
small bending work. The guides for the four bottom
rollers are so arranged that the bushes can readily be
lifted out.

The change of the machine from a flat plate roller to
a plate bender can be effected in fifteen minutes. A
very important point about this machine is that it is
entirely free from any obstruction above the rolls,
leaving a clear space for the manipulation of the work.
A number of these machines have now been sent out,
and all are giving complete satisfaction.

Our illustration shows the machine with the two
outer top rollers removed, and the machine prepared
for cylindrical bending work.—Mech. World.

—_— .t —
IMPROVED RAILROAD SPIKE,

The object of the invention herewith illustrated is
to produce a cheap, convenient, and effective rail fast-
ening to take the place of the common spikes, whichdo
not at all times hold'the rails from spreading apart or
tipping over, and to take the place of other fasten-
ings which are too expensive for general use. The
form of the spike is clearly shown in each of the
figures. To remove the rails for repairs, ete., it is only
necessary to give the screw half a turn to the left in
order to bring the blank or flat side of the head to
the rail, as shown in Fig. 8. The rail can be readily
replaced and fastened by simply turning the screw
back to place (as shown in Fig. 2), which operation
does not split or lacerate the rail. The screw is also
convenient for use at guard rails, frogs, and switches,
and where the rails are so ‘near together as to pre-
clude the use of drawbars in‘drawing spikes. The
merits of this device will be readily apparent to ex-
perienced railroad men.

This invention has been patented by Mr. William S.
Huntington, of 143 Lexington Avenue, New Yorkecity.

AT a recent meeting of the Academy of Sciences, of
Paris, M. Duclaux detailed the results of some experi-
ments which he had madeto determine the effect of sun-
light upon the vitality of microbes. He found that a

C" )

IMPROVED PLATE ROLLING MACHINE.

BICYCLE SADDLE.

Mounted upon the bicycle spring is the saddle car-
riage, which is pravided.with rollers, arranged one above
and the other below the spring at each end of the car-
riage. A small chain reaches from the carriage to a
drum contained within a case secured to the backbone
in front of the point where the spring is secured. The
drumn is loosely mounted on a shaft extending centrally

STARBUCK’S BICYCLE SADDLE,

through the case. Fixed to the drum are a ratchet
wheel and an arbor, about which is coiled a spring, so
arranged as to wind the chain upon the drum, and
thereby draw the saddle forward. Suitable mechanism
holds the drum in any desired position. This consists
of a curved arm passing down behind the ratchet and
then forward, so that a catch tooth it carries may be
brought into engagement with the ratchet. Theshank
of this arm passes up through the center of a standard
formed ontop of the case, and terminates in a knob.
The top of the standard and under side of a locking
block through which the shank passes are so formed that
by properly turning the block, the shank and its
catch tooth may be raised to lock the ratchet or low-
ered to permit the drum to turn. The locking device
prevents all possible chance of the accidental tripping
of the parts.

When the rider desires to adjust the saddle toward
the drum, he turns the locking block and depresses the
knob, thereby
releasing the
catch tooth
from the ratch-
et, when the
spring rotates
the drum and
winds up the
chain. 'When
the saddle has
reached the
proper posi:
tion, the knob
is released and
the loecking
block turned
to hold the
parts in place.
A spring acts
to hold the
catch tooth
against the
ratchet. Since
the saddle can
be 1moved to
any required
position upon
the spring, the
bicycle may be
more easily
mounted; and
when going
down steep
grades, thesad-
dle may be
moved back,
thereby pre-
venting the lia-
bility of taking
a ‘“header.”
The backbone
may be made
longer, thus
throwing the
forks farther

few hours of exposure to the direct rays of the sun were | forward, and allowing the rider to get higher up on
sufficient to weaken, and finally to destroy, the patho- | the wheel when ascending steep grades.

genic micrococei used in the experiments. He argued, |
therefore, that the sun was the best disinfectant which :
we possess, the most universal, the most economical,

and the most notive.

This invention has been patented by Mr. Calvin T.
Starbuck, of Wilmington, Ohio.
—_— et r—
Q1n was struck at Zaleki, O., at a depth of 2,100 feet,
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A WRIST-HELD MEMORANDUM PAD.

A means of avoiding the annoyance and inconveni-
ence caused by misplacing memorandum pads and pen-
cils, when one is occupied with work of various details,
is shown in the accompanying illustration. Light
metal plates are so made as to hold a pad by its paste-
board bottom, and to these are attached astrap to
pass around the arm at the wrist, and buckle. Inte-
gral with these plates is a looped strip with a rubber

BOYLE'S HOLDER FOR TABLETS AND PENCILS,

tube for holding a pencil. The device is such that
pads can be conveniently renewed therein as desired,
and, with it buckled on the left wrist, one can readily
write on the pads as oceasion may call for, with the
least possible interruption to other work.

This invention has been patented by Mr. Peter
Boyle, of No. 350 West Congress St., Chicago, I11.

—_— et r—
Sand Dunes,

Nature gives the following interesting account of a
successful scheme of overcoming the movement of
sand dunes: M. Cambrelent, Inspector of Public Works,
‘has made a report to the Agricultural Bociety of
France on the subject of the sand dunes of Gaseony.

the force of the wind, and fell, forming slight slopes,
while the sand which fell at the foot of the palisade
on the side near the sea formed a steep incline.
Soon this reached the top-of the palisade, and then
the planks were drawn up by means of a special im-
plement to the needed height, and the formation con-
tinued as before, the slope on the side of the sea grow-
ing steeper, while the other got more and more gentle,
Ultimately the dune reached such a height (generalyy
ten to twelve wmeters) that the sand can no longe%‘&et
over it, and it is definitely arrested between the Yoar-
rier and the sea. It falls back on the shore;- unable to
advance, until contrary winds come ‘and blow it out
to sea again. To fix the sand on the other side of ;the
barrier, the Arundo arenaria is planted. The Toots
penetrate to a’depth of four or five meters, and the

The results obtained by this new dune (says M. Cham-
brelent) have been complete. The most violent
storms have not been able to carry the sand over it;
the latter has fallen back on the shore innocuous, and
theadvance of the inexhaustible sand coming frem the
sea has been absolutely arrested.

1

SAIL SKATING.

‘When the ports of the Baltic are closed by ice dur-
ing winter, the pilots and sailors of Arnager Isle, at
Copenhagen, delight to occupy theirleisure hours with
the exercise of skating by sail. A This sport requires
much skill and quite a long apprenticeship; but, after
a person has become dexterous at it, it offers a very
peculiar charm, and, when a swift wind causes him to
glide over the surface of theice, he feels himself lifted,
as it were, and experieuces a sensation analogous to
that of flight. We give in Fig. 1 a diagram of the ap-
paratus, such as we have seen it employed by the
Danish skaters, and such as we have employed it our-
self. The sail, which is forined of a light but strong
Lfabrie,* is stretched over a bamboo frame whose dimen
sions are given in thé cut. The center crosspiece,
which must be placed at-the level of the shoulders, is
fastened to the skater)s body by bands that cross the
breast and afterward/ pass around the waist, so that
they may be tied together in front. Large crosspieces
of wood, attached to the lower corners of the system,
are held in the skater’s hands, so that he may trimn the
sail in one direction or another. When the skater

These sand hills cover a surface of more than 85,000
hectares; they are more than 80
meters high, and 5 to 6 Kkilo-
meters wide. Before a method
of arresting these was discovered,
they were being constantly
pushed inland by the winds, in-
vading and covering fields, vil-
lages, and even burying churches
up to their towers. 1In 1780
Bremontier sought to render
them immovable by planting
them, after many experiments
designed to develop a primary
vegetation. His work has been
continued with perseverance,
and it is only recently that it has
been completed, and these 85,000
hectares, which menaced all the
country adjoining, have become
covered with a rich forest vegeta-
tion which has fixed the dunesin
one place. A great public danger
has been converted into a large
forest. But this work, which
renders permanent dunes already
existing, has not prevented the
sea from throwing up on the
coast new sand day by day, which
forms dunes, which in their turn
invade the permanent dunes.
After having fixed the old sand
hills, the problem was to pre-
vent the formation of new ones.
To solve this, it was decided to
construct a dune above high
water, in which all the con-
ditions of the movable dunes
would be reversed. The form
given to the latter by the wind
is such that on the side of the
sea they present a gentle slope,
which the sand can mount easily
as on an inclined plane, in
order to fall down a steep de-
cline. It is by the gentle slopes forming a series
of inclined planes that the sand moves forward.
The formation of the new dune was’encouraged, but it
was directed in such a manner that it had a steep
slope on the side of the sea. To secure this, a wooden
palisade was erected about 120 meters away from the
sea, all along the shore. The sand first struck against
this in its progress and fell at its foot, a portion of it
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L=DIAGRAM OF THE SAIL AND ITS
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wishes to be carried along by the wind, he must stand
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SAIL SKATING.

‘very erect, without stiffening his body too much, and
bend backward in proportion as the wind blows fresher.
Confidence is acquired by practice. Fig. 2 gives the
position of the skater going with the wind and under
full sail. When the wind is too violent, the topsail mmay
be readily lowered (Fig. 3), so as to thus moderate the
impulsion derived from the moving aif. By inclining
the sail in one direction or the other, the skater may

escaping through the interstices left between the

planks. The latter was carried sowme distance by

# (‘hinese pongee silk is admirably adapted for the purpose,

plant always keeps its head above the increasing sand. '

DOWN

tack to the larboard or starboard (Figs. 4 and 5). Fi-
nally, when it is desired to mmove against the wind, by
skating in the usual way, the body is bent forward in
such a -way that the sail lies horizontally,and no longer
offers a purchase to the aerial current (Fig. 6). The
skater’can thus return to his starting point, and from
hence be driven forward again by the wind.
: ;,!_l‘lfﬁs exercise is a very agreeable one, and not very
dangerous; and the falls that a person gets in begin-
.’fning are not to be dreaded, because they almost always
octur backward. The degree of speed that can be at-

SEELY’S BILLIARD TABLE POCKET.

tained by a practiced skater is considerable, and yet is
less than that of certain ice boats when these are sail-
ing in high winds. When the skater gets through using
his apparatus, he detaches it from his shoulders, winds
the sails around the bamboo sticks, which may besepa-
rated from them, and thus has an object that is no
more trouble to carry than an umbrella would be.’
When the winters are severe, it is not unusual to meet
upon the ice numerous groups of skaters by sail who are
endeavoring to excel each other in speed. Young peo-
ple are often seen,too, setting out on an expedition over
the frozen sea between Denmark and Sweden, and tra-

. versing the entire Sound. These
latter yse the sail wlen the wind
is favorable, but fold up the
apparatus when the contrary
is the case, and make use
of their skates in the ordinary
way.

Danish hunters, likewise, often
have recourse to skating by sail
in order to rapidly reach points
where wild ducks and geese have
been observed. On one of these
hunting excursions we chanced
to pursue an unfortunate stray
tox over the ice, and competed
with him in speed when he was
- running in the direction of the
' wind. We came very near catch-

TOPSAIL  ing him in the race.—La Nature.

THE WIND,

LOWERIZD.
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IMPROVED POCKET - FOR BIL-

LIARD AND POOL TABLES,

A billiard and pool table pocket
in which the chalk cannot be
broken by the striking of the
balls is shown in the accompany-
ing illustrations, where Figs. 1
and 2 represent the pocket un-
attached and in position on the
table, and Fig. 3 shows the blank
for making the body of the
pocket. " These pockets are pre-
ferably made of leather colored
green, to correspond with the
cloth on the table. It will be
seen that the blank is so formed
that its lower end strips may be
contracted and folded over a ring
to give the proper shape to the
pocket, the ring leaving an
opening to allow the chalk to
pass through, but affording a
seat to receive the ball. Attach-
ed to thisring isalso an addition-
al or lower pocket, of netting, to receive and hold the
chalk in such separate compartment.

This invention has been patented, and the pockets
are manufactured, by Mr. David W. Seely, of No. 118
Lake Street, Elmira, N. Y.

OXYGENATED water, or peroxide of hydrogen, for
bleaching, is being manufactured in England in a con-
centrated condition, and sold at the rate of 534 d. per
pound, in guantities not less than one carboy.

= LARBOARD TACK,

I —
P
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WHITE BRONZE.

We illustrate on our front page an industry that has
been gradually developing for the past two years—one
that has been watched with much interest by those
who have a desire to see progress in American art pro-
ductions, but more particularly by scientists, who have
always recognized the merit of the material used, and
that it only required time and proper manipulation to
demonstrate its desirable qualities and, to them, un-
questioned superiority. :

The necessity for amore enduring material for monu-

-ments than stone has long been felt. It is well known
that stone is unable to withstand eclimatic effects, as
described in scientific articles by Prof. A. A. Julien, of
Columbia College, New York, Prof. R. Ogden Doremus,
and other eminent scientists, and demonstrated by the
crumbling condition of the obelisks of New York and
Paris, and of all the oldest stone monuments and build-
ings in this country and Europe.

The enduring nature of the metal used—refined zinc
—and its peculiar-adaptation to the purpose have long
sinece brought it into use in Europe, where the art has
made good progress, taking the place, to some extent,
of copper or antique bronze for monuments and stat-
uary. The Prussian Government has recently erected
some large statuary of this material, notably the Postal
Union statue at Hanover, illustrated in SCIENTIFIC
AMERICAN SUPPLEMENT. Ure’s ¢ Dictionary of Arts,”
enlarged edition, also refers to the extensive use of the
metal in Continental Europe, large foundries being
located in Berlin, Cologne, Hanover, and other cities.

From the earliest use of the material there seems to
have been but one opinion regarding its enduring quali-
ties. Encyclopedias, standard works on metallurgy
and chemistry, and scientists are unanimous in com-
mending its lasting nature; and the facility with which
it is moulded into the most artistic designs will ulti-
mately make white bronze more popular for art work
than the copper or antique bronze which has hereto-
fore been used so extensively.

The name white bronze was adopted for this per-
fected and finished material as an appropriate one to
distinguish it from the dark or antique bronze, also
from the cheap statues made of sheet metal. It is
claimed by the manufacturers that white bronze, as
now made, is so well adapted to monumental purposes
that it will ultimmately supersede all other materials.
Experience has enabled the producers to overcome the
many obstacles that at first presented themselves,
principal among which was the difficulty of obtaining
metal sufficiently puriﬁea to retain its color; this has
been entirely overcome.

The monuments and statuary are cast as thick, or
thicker than, copper bronze. The designs are first
modeled in clay and reproduced in plaster of Paris,
from which a wax cast is taken, this cast being neces-
sary in order to procure a perfect metal pattern, from
which the monument is moulded and cast in the ordi-
nary way.

Our illustrations show two important features in the
production of this work, one being the fusing and join-
ing together of the different parts by pouring molten
metal of the same material as the castings, at a high
degree of heat, along the joints; this makes them prac-
tically one solid piece, and the corners the strongest
part of the work.

The other illustration is that of the application of
the sand blast, which gives the surface of the work a
pleasing appearance which it always retains, being in
this respect superior to copper bronze, which soon after
exposure becomes black and unattractive.

The work of finishing and preparing for the sand
blast requires a high degree of artistic and mechanical
skill; with the exception of the sand blast, all the fin-
ishing is hand work, and necessarily expensive.

Metal possesses many advantages over stone for
monumental purposes aside from its greater durability;
the positive assurance of the raised lettering or in-
seriptions remaining legible for ages is itself worthy of
appreciation, as the value of any monument lies in its
ability to legibly retain its record. The monuments
are made with removable tablets, for the purpose of
adding inscriptions in the future. White bronze is also
free from the discoloring influences of trees or growths
of moss or mildew, and is not affected in the least by
the elements of the atmosphere, so destructive tostone.

It is stated that the granite obelisk in Paris, which
has only been erected there forty years, has so far de-
cayed that the French Government have taken plaster
casts of the surface to preserve the inseriptions for
historic use; and our own obelisk, which has only
been in Central Park for five years, is already dis-
integrating from the effects of the climate, and scien-
tific men have been called upon to devise means for its
preservation, while the old metal and bronze monu-
ments in Europe, that have stood for centuries in the
mostrigorous climates, are still as perfect as when new.

Monuments and statuary for cemetery purposes are
produced of all sizes, styles, and designs, competent
artists being coustantly engaged in modeling original
monumental designs, as well as statues, portrait busts,
medallions, etec., to be used in eonnection with granite
and bronzewmonumental work. Our illustration shows
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the artist’s studio at the Bridgeport foundry. Among
the recent productions were life-sized busts of Martin
Luther, for Allentown, Pa.; Sergt. Major Reynolds, of
this city, récently unveiled in Greenwood Cemetery;
and statue of Pilot Woolsey, erected in Evergreen
Cemetery. A large number of white bronze public
monuments have been erected, prominent among them
being the one shown on our front page, recently un-
veiled at Grand Rapids, Mich., which was cast at the

+ Detroit foundry; as a monumental fountain it un-

doubtedly surpasses all previous productions of this
nature that have come to our notice.

We illustrate the different art foundries engaged
in the production of white bronze, as well as the ex-
hibit made at the World’s Fair, New Orleans, at
which the goods were awarded the gold medal; a gold
medal was also awarded white bronze at the Southern
Exposition, Louisville, Kentucky, last fall, also a
medal awarded them at the American Institute Fair,
1884, where a fine display of statuary can now be seen.
The work is produced exclusively by the Monu-
mental Bronze Company, Bridgeport, Conn., the De-
troit Bronze Company, Detroit, Mich., the Western
White Bronze Company, Des Moines, Ia., the Ameri-
can White Bronze Co., Chicago, Ill, and the St.
Thomas White Bronze Monument Company, St.
Thomas, Ont. Itis expected that otherfoundries will
soon be established in the West and Southwest.

The time honored custom of using marble and
granite for monumental purposes, and the faith that
seems to prevail in the enduring qualities of the pro-
ducts of the ‘' everlasting hills,” naturally cause a
strong opposition to the introduction of metal in this
connection; but careful observers have long since
noted the shortcomings of marble and granite when
exposed for any length of timne to atmospheric influ-
ences, and they are not content to intrust their family
records to such perishable material. .

The production of white bronze monuments and
statuary has until recently been prosecuted in a quiet,
unostentatious way; but with the addition of needed
improvements and increased capital, so great has been
the development during the past few years that four
foundries are now required to supply the rapidly in-
creasing demand. We are living in the age of tele-
graphs, telephones, electricity for lights and motive
power, and many other useful improvements regularly
chronicled in these pages, all of which have a value
in their peculiar uses, and so with the subject of our
sketch on front page. :

Iron Ores.
"~ A writer in Scéence gives the following composition
as the work of a boy in a New England grammar school:
IRON ORES.

This morning the teacher passed each boy three
specimens. One of the boys brought his specimens to
the desk, and the teacher tried them with a magnet.
One of themn was reddish, the other was yellowish, and
the other was black. The yellowish one and the red-
dish one we found was not magnetic, but the black one
was magnetic. These specimens were all iron ore,
from which iron is obtained. From the black ore, we
found that the best iron was obtained from it.

We were then told to rub each specimen on a piece
of paper. The red specimen made a red mark, and the
yellow specimen made a yellow mark. From the other
specimen, which was black, the most of us could not
make it mark on account of its hardness; but our
teacher told us if there were some powder on it, we
could make it mark a black streak.

Then the teacher took some small pieces of the yellow
ore and put them in a test tube, and held the tube
over the flame of an alcohol lamp, and each line filed
around to see what it formed in the tube, which was
water. There was no water in the tube when the ore
was put in, therefore it must have come from the ore.
This oreis called limonite or bog iron ore, because it
has so much water in it, and is found in wet, marshy
places. The name of limonite came from a word mean-
ing meadow. ' .

The teacher then took them out of the test tube, and
tried them with a magnet, and found they were not
magnetic. It was proved that they were not pure
iron, because they would not stick to the magnet.

We found that these pieces of iron ore contained iron
and oxygen, therefore they were iron oxides. When
these pieces were rubbed on paper, they made a streak
lJike the red ore. The name of this red ore is hematite,
which means blood red. Hematite is composed of iron,
oxygen, and no water; and once it was supposed to be
limonite, and the water driven out of it by the heat of
the earth.

Teacher then took the pieces of limonite which was
heated in the test tube, and put them in a piece of
charzoal, which is a form of carbon, and blew the
flame of an alcohol lamp on the charcoal by a blow
pipe. After she got most of the oxygen out of the
pieces, she then took them on a piece of paper, and
tested them with a magnet, and found the smallest
pieces were magnetic, because they were heated the
most. The black ore is magnetite, which contains the
best iron.
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Sorrespondence.

Diamond Mining in South Africa.
To the Editor of the Scientific American:

Ever since diamonds were discovered in South Africa
the ingenuity of South Africans has been taxed to in-
vent some method which will prevent the stealing of
diamonds by the employes in the diamond mines, but
thus far with but little success. It is estimated that
$10,000,000 worth of precious stones are annually stolen
by the natives and others engaged in diamond ining.
Diamonds are found in what is called, from its eclor,
‘“blue ground,” the area of which is well defined. This
“blue ground ” is loosened with pick, shovel, and dy-
namite, shoveled into trucks, and hauled to the surface.
The ground is then exposed for some days to the
weather, which disintegrates and pulverizes it. It is
then run through washing and sorting machines. Now,
take a man engaged with pick and shovel, wheeling
the debris out, emptying it, and returning, and you
have a very fair illustration of the work done by the
thieving portion of the diamond diggers.

Now, a problem I wish to place before our American
inventors for solution is this: What contrivance or
appliance would permit a man to carry on his work of
excavating, and at the same time prevent his picking
up and secreting a pebble?

JAs. W. SiLER, U. S. Consul.

Cape Town, Sept. 16, 1885.

- et r—
Preservation of the Central Park Obelisk,
To the Editor of the Scientific American:

Referring to the article in last week’s paper on the
decay of Cleopatra’s Needle in Central Park, I beg
leave to give my experience in such a case. In 1865 I
built a stone house for Wim. Duncan, Esq., of Inner-
leithen, Scotland, under the superintendence of the
late David Bryce, of Edinburgh (an eminent archi-
tect). He, having doubts of the durability of the stone,
gave me a receipt to apply to the exposed surface, the
principal ingredient of which is boiled linseed oil. I
have never known it to fail.

In the case of the Cleopatra Needle, it would require
to be protected from the weather while being treated,
the moisture in the stone dried out, and the decayed
portions carefully removed; the cracks would have to
be filled up with the same preparation mixed with
ground stone.

I saw the Cleopatra’s Needlelast year, and theneces-
sity for such treatment was very apparent to me then.
Its decay will be very rapid unless something is done.

‘We took down the Tennessee Bank building about
two years ago. It was built of hard blue limestone, the
same as the capitol in Nashville is built of (which is
sealing off very rapidly). I found the pillars of the
bank in front perfect, while the rear of the building,
was much decayed. On examination, I found the pillars
had been treated to a dressing of this same preparation.

I send you a small sample of the stopping used in
mending one of the pillars, which is made of this pre-
paration mixed with ground limestone, and which has
stood the weather for forty years without any altera-
tion.

I have found, wherestone has been mended by shel-
lac and a hot iron, that the heat always showed signs
of having injured the stone, especially in granite. T am
afraid it would not do to apply heat by means of char-
coal furnaces; it might do more harm than good.

JOHN OMAN.

Nashville, Tenn., Oct. 30, 1885.

P. 8.—In taking off the inclosed sample from one of
the old columns, you will see that part of the stone
came off, showing how the preparation adhered to
it. It also shows how it penetrated into the stone,
thereby preserving it from the weather. The sample
we send by mail in a separate package. J. 0.

Amended Regulation Concerning the Ductility of
' Steel Boiler Plate.
Supervising and Local Inspectors of Steam Vessels and
Others:

It having been ascertained to the satisfaction of the
Treasury Department that the regulation requiring a
reduction of area of 53 per cent on all steel boiler plates
of 65,000 pounds tensile strength and upward is an act-
ual prohibition of the manufacture of such plates, the
Secretary has modified the regulation so as to require
a reduction of area as follows:

Tensile strength. Reduction of area.

70,000 pounds.... . ..eieeeiieeen.. .. 43 per cent.
65,000 pounds. ... ...oeeeer cin ceiiieieneen 50 per cent.
60,000 pounds and under.......... eeaaeeee 55 per cent.

A cORRESPONDENT in Turkey describes a discovery
of a cave by two workmen in a colliery near Tyre in
Pheenicia. On entering the cave, there were found
four sarcophagi, with relief figures of men, trees,
flowers, of a very fine workmanship. By breaking a
hole in the wall of the cave, a square yard was reached,
with two similar sarcophagi, and with a number of
earthen and glass vessels. It is supposed that the cave
was a burial vault. The sarcophagi will be opened
in the presence of the Governor of Damascus.
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American Trees in Autumn.

Now that deciduous trees and shrubs are once more
beginning to attract the attention which they so well
deserve, and which was diverted from them when
conifers became such favorites, instead of the mono-
tonous somber green of the pines and their allies we
may expect to see more frequently the delicate tints of
early spring furnished by the swelling leaf buds or
opening blossoms, the manifold shades of green during
the summer months, and the brilliant coloration as-
sumed in autumn by many of the fine deciduous trees
from North America and Eastern and Northeastern
Asia, which were much more generally known at the
commencement of the present century than they are
now.

If planters would but note the wondrous autumnal
changes in the foliage of mmany deciduous trees, and
plant accordingly, they could easily create such effects
as would as much surpass the ordinary haphazard
style as a picture by a ‘‘ Turner ” would be superior to
another painted by a schoolgirl. With care, too, the
summer tints might be made to thoroughly harmonize,
sothat at all times the individual beauty of a tree might
be enhanced by judicious contrast. Trees with totally
different habits might also be chosen, so that, even
when leafless, the tracery of the branches would be a

and Tennessee, is one of the handsomest of the flower-
ing trees of the locust kind; in early autumn it is cloth-
ed with large pinnate leaves of a fine orange yellow.
The bird cherry (Prunus padus), particularly when
planted in open ground, has leaves tinged with rosy
red when dying, and one of the prettiest effects I have
ever seen was a fine group of bird cherries with aback-
ground—a few yards away—of dark, glossy, evergreen
shrubs.

The June Berry (Amelanchier canadensis), although
not possessing the delicate tints of the last named, won-
derfully enlivens the autumn shrubbery with its red-
brown leafage. The red mulberry (Morus rubra), from
the eastern United States, is very conspicuous in Oc-
tober on account of its sulphur-colored, prettily lobed
leaves; it is a small tree, and, with a background of
dark green such ag that afforded by the evergreen oak
{Quercus ilex), is most striking. The blue beech (Car-
pinus americana) is a small tree from 10 feet to 20 feet
high; its decaying leaves exhibit a charming combina-
tion of green, golden yellow, light red, and erimson.
The South European Acer opulus furnishes us with a
mixture of purplish, orange scarlet, and brown tints.
The cherry birch (Betula lenta) of the northern and
northeastern United States makes a fine object when

covered with clear, golden yellow foliage, which is es-
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Fig. 1.—APPARATUS FOR

source of artistic enjoyment. My remarks are, how-
ever, confined to autumnal tints and to trees and
shrubs which are most noticeable at the present mo-
ment. Many of these are somewhat uncommon, all
are strikingly handsome, and even the common one
deserves to be more generally known and appreciated.
For truly gorgeous coloration in autumn, some of
the American oaks bear off the palm. Perhaps the
most beautiful is the quercitron oak, of the eastern
United States (Quercus tinetoria), the fine, deeply-lobed
foliage of which, in autumn, exhibits a lovely combin-
ation of dark, glossy green, crimson, and reddish brown,
‘the green occupying generally the central portion of
the leaf. Quercusrubra (the red oak) and its varieties
are especially noteworthy; in these the redder tints of
the decaying foliage are more unalloyed with other
shades, so that in the sunlight the leaves brighten up
and glow as if they were on fire. Q. alba (the white
oak)is a noble tree with large leaves, brownish red being
the prevailing shade in autumn. The chestnut oak
(Q. prinus) and its varieties, with their large, chestnut-
like leaves, are hardly less beautiful than the quer-
citron and red oaks, and assume autumnal colors in
which bronze and reddish purple predominate.
Totally different in color and habit of growth are the

hickories, two of the most showy in autumn being the

pignut hickory (Carya porcina) and the small fruited
hickory (C. microcarpa), from the eastern United
States; both have walnut-like foliage, and the large
leaves of the first die off a uniform rich golden yellow.
The yellow wood (Cladrastis tinetoria), from Kentucky
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notice; rich orange-scarlet, crimson, and yellow give
place in some individuals to a dull purple, the long-
stalked, star-like leaves, when well covered, being espe-
cially handsome. This tree retains its rich leaf coloring
for some weeks.—@., The Garden.

_ et r—
APPARATUS FOR THE RECOVERY OF TAR AND AMMONIA
FROM BLAST FURNACES.

One of the most important questions of the present
day in connection with blast-furnace practice is that of
the recovery of tar and ammonia from the furnace.
This was evidenced at the recent meeting of the Iron
and Steel Institute, at Glasgow, by the interest shown
in the paper on that subject by William Jones. Inthat
paper reference was made to the apparatus for dealing
with this subject designed and patented by Mr. John
Dempster, of the firm of R. & J. Dempster, of Newton
Heath, Manchester, and which is now in operation at
Messrs. R. Heath & Son’s works, near Stoke-on-Trent,
being the only works which has yet attempted the re-
covery of tar and ammonia from blast-furnace gases in
England. This apparatus is illustrated in our present
issue, where Fig. 1 represents a perspective view of the
works, our illustration having been engraved from a
photograph. Fig. 2 shows a plan of the works, the
various details of the plant being indicated thereon.

THE RECOVERY OF TAR AND AMMONIA FROM BLAST FURNACES.

pecially attractive in sunlight. The black or sour gum,
or pepperidge—for under all three names is Nyssa mul-
tiflora known in its native haunts, the eastern United
States—has fine, bold, glossy leaves, asSuming in early
autumn a brilliant orange-scarlet color; an accidental
combination of this with a specimen of Ptelea trifolia-
ta, with its lemon-yellow, pinnate foliage, produces a
very happy effect.

The Silver Leaf Maple (Acer dasycarpum), which, on
account of its rapid growth and beautiful foliage, is
much planted as a shade tree in the United States, is
one of the finest of deciduous trees. In early springitis
covered with myriads of reddish flowers; then its hand-
some leaves, green above, silvery white below, turn in
autumn to a golden yellow. The red maple (Acer ru-
brum), more compact in form and less rapid in growth
than the preceding, is also very ornamental in autumn,
and in spring its deep red blossoms render it conspicu-
ous and beautiful. The sugar maple (Acer sacchari-
num) is one of the noblest of American trees, and is
much valued both for its wood and for the beauty of
its form and foliage; in summer its leaves are a light
green, but in autumnn are a clear yellow. The tulip
tree (Liriodendron tulipifera) is one of the largest and
most beautiful of North American' trees; as an orna-
mental tree it is at any time hardly surpassed, but in
October, when its foliage is suffused with a rich
golden glow, it is especially striking, a fine specimen
making quite a feature in the landscape. The brilliant
autumnal colors of the sweet gum (Liquidamber styra-

ciflua) are too beautiful to be passed over without

Mr. Dempster, being a gas engineer and constructor of
gasworks, has adopted apparatus generally used in ordi-
nary gasworks, but adapted to the special requirements
of blast-furnaces. The blast-furnaces of Messrs. Heath
are situated close to the forges, mills, and collieries of
the firm, and the gases from the furnaces raise steam
for these. Therefore, Mr. Dempster had to keep in
mind that these gases were valuable, and that he must
use every economy in reference to them. The gases are
conveyed first to the ammonia still, and the flues of this
still are made three times the vize of the other pipes,
Mr. Dempster’s object being to cause the gases to flow
slowly round the still, and, by reducing the speed, to
allow the dust to fall to the bottom of the flue, where,
by an arrangement of scrapers, he collects this in a well
at the end of the still. The well can be shut off from
the flue by dampers, and the dust removed without
having to stop working the still. ' The temperature of
the gases being much higher than boiling point, the
NH; from the liquor is driven off without any expense
for fuel. The still is 40 feet long and 7 feet diameter,
and holds about twenty-four hours’ make of liquor, and
the ammoniacal liquor is econtinually being pumped in,
and, having baffle plates in the still, it flows on to the
other end and out. As thestill holds twenty-four hours’
make of liquor, the liquor is twenty-four hours under
the influence of the heat, and all the NH; is driven off.
By an arrangement of valves the gases can be shut off
from the flues of the still if required. The gases then
flow on to what Mr. Dempster terms dust boxes, owing
to their purpose being to arrest the remaining dust that
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may have passed the flues of the ammonia still, but , box, which is partly filled with water, ‘and has a plate

they are really washers. They are two wrought iron
vessels, each vessel being divided into four compart-
ments, and in each compartment a plate with serrated
edge depends from the top and dips into the liquid; the
bottom of the vessels slope toward
the front. The gases are thus caused
to pass four times under water,
and it is found that most of the tar
is given off at these vessels, and that
they answer the purpose of arrest-
ing the dust. These vessels are ar-
ranged so that either can
be shut, off for cleaning (if
this should ever be requir-
ed) while the gas is passed
through the other.

The gases at the outlet
of the dust boxes are
found to be very much re-
duced in temperature, and
are then brought
down to the tempe-
rature of the atmo-
sphere by two pipe
condensers. These

condensers consist of 100 h

dipping into it, so that the gas can be forced through
the water. This is only intended to be used when the
plant may have been standing and is being again put
into operation, as, if the gas should be sent on to nthe
boilers too soon, any explosion would
only strike back as far as this box.
This apparatushas been at work
about two months, -and from its first
being put . into operation has con-
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the gases in working the plant, nor does he injure the
quality of the gases in any way, no vapor being car-
ried along with the gas, or any acid vapors; and se-
condly, that he gets his ammonia liquor up to a good
strength of NH,, and that the labor is very small,
two men for day and two men for night being all that
are required to work it. The cost of this apparatus
is, we understand, about £6,000 per furnace. The sul-
phate of ammonia, paraffin wax, heavy paraffin, and
light oils recovered by this process from the blast fur-
nace gases at Messrs. Heath’s works
are of excellent quality, as evidenced
by the samples inspected by us. The
produects from the tar given off from
the furnace gases are stated to be

(QUST HO. more valuable than the products ob-
n tained at the present time from the
i ordinary gasworks tar.—Iron.
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A NEWSPAPER corre-
spondent describes the
American watch manufac-
tory at Waltham, Mass.,
and in speaking of the as-

wrought-iron pipes, 40 feet
long and 20 inches in di-
ameter, placed in five rows
of twenty each upon a cast-
iron box, which contains
the necessary division
plates for shutting off each
row from the other, while

BOILERS

tonishing minuteness of
some very essential parts of
the watch says: ‘‘ A small
heap of grain was shown
to us looking like iron fil-
ings or grains of pepper
from a pepper caster—ap-
parently the mere dust of

allowing the condensed
matters toflowunderneath.
This cast-iron box has also
a sloped bottom similar to
the dust boxes. Valves are
fixed at the end of each row
of pipes, so that any row can be shut off; and by taking
off the blank flanges from the top, each pipe can be
cleaned if this should ever be required. Arrangements
are made at the top of these pipes so that cold water is
directed on to them, and thus the condenser is rendered
very effective. The gases are then drawn through the
exhausters, which consist of four of Root’s blowers, driv-
en by a pair of horizontal engines. The blowers have
valves fixed at the inlet and outlet, so that they can be
shut off for repairs if necessary. Following the ex-
hausters come four washers, the gas dividing through
the first two, and then again dividing through the other
two. These are arranged in pairs, with valves, so that
they can be shut off and cleaned if required without
stopping the whole of the apparatus. The interiors of
these washers are fitted with four plates with holes
varying in size and getting smaller toward the outlet,
the last plate of the last washers having holes % inch
diameter. The object of these is to take out the last
traces of tar before the gas gets to the scrubbers, and
this they do very effectually.

The gas then enters four round scrubbers 100 feet
high and 12 feet diameter, which are filled with about
300 tons of wood boards, and on the top of each of the
first three serubbers is an apparatus for distributing the
liquor over the boards. This apparatus is self-acting,
each scrubber having a large steam
pump which pumps the ammonia-
cal liquor through all four scrub-
bers alternately. The last one has
clean water pumped through it,
though in much smaller quantity
than through the others. This
scrubber takes out the last trace of
ammonia, and the gas then passes
on to the boilers. The scrubbers,
being set in a square, stand very
firm; in the center between them
is a spiral staircase. The scrub-
bers are made in rings of plates 5
feet deep, and in each ring of
plates is a flap valve, held to its
face by a heavy weight, so as to give immediate re-
lease in case of an explosion. These valves also act as
manholes to the scrubbers, being 18 inches in diameter.
Mr. Dempster has also placed these valves in numerous
places about the apparatus, so that each section of
pipe or apparatus shall have safety explosion valves.
Between the scrubber and the boilers is introduced a

L

Fig. 2—PLAN VIEW.—APPARATUS FOR RECOVERY OF TAR AND AMMONIA.

tinued to give every satisfaction. The whole arrange-
ment was so well considered beforehand that no altera-
tions have yet suggested themselves as being required.
The firm are now erecting plant to deal with the

IMPROVED BOILER DRILLING MACHINE,

tar, it being the intention when the present plant
was designed to sell the tar to the neighboring tar
distillers. The price of tar, however, has fallen so
low that it is considered most profitable to distill the
tar on the premises, and thus save any cost of car-
riage. Mr. Dempster claims as the advantages of this
apparatus, first, that he does not consume any of

the machine which turned
them out; and these, when
examined with a micro-
scope, were seen to be per-
fect screws, each to be
driven to its place with a
screw driver. It is one of the statistics at Waltham
worth remembering that a single pound of steel, cost-
ing but 50 cents, is thus manufactured into 100,000
screws, which are worth $11.”
e O e —
IMPROVED DRILLING MACHINE,

At the International Inventions Exhibition, London,
Messrs. Holden and Brooke, of Salford, exhibit a port-
able drilling machine, designed to work inside boiler
shells; we give an illustration of this tool. The ap-
paratus is suspended by its driving rope, which runs
in a grooved pulley as shown. Mounted on the shaft
of this pulley are two other pulleys, one of which drives
two pulleys on the drill spindle below, by means of a
continuous rope. The driving pulley of this series may
be thrown out of gear, when it is required to stop the
drill, by means of a clutch operated by a lever shown
on the front of the machine. The feed may be either
by hand or automatic. In order to change from one
mode of running to the other, the small handlein front
of the machine is given a half turn. This has the effect
of raising or lowering the worm, as the worm shaft is
set eccentrically. The worm gearing is driven by a
belt, with cone pulleys for different rates’ of feed, and
the feed is communicated to the drill spindle by a
female thread cut in the sleeve on which the worm
wheel is mounted, a corresponding thread being on the
drill spindle, right and left handed threads being used
for the two spindles respectively. As the drills run in
opposite directions, they
can both be ground right-
handed. A feed of 9 inches
can be given to each drill ;
and for variations in the
diameter of boiler shells
beyond this compass and
up to 8 ft. diameter, inter-
mediate lengths of spindle
have to be introduced.
The spiral springs shown
on the vertical distance
rods are for the purpose
of keeping the stretch on the driving rope, so that
the pulleys will not slip with heavy work. As rig-
ged for work, the driving rope from the countershaft
runs over a guide pulley mounted in a sliding frame.
This pulley is counterbalanced, and in this way the
whole machine may be raised and lowered with facility
by one man.—Engineering.
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HOW TO PACK A MULE.-THE DIAMOND HITCH.

It fell to the writer’s lot, some years ago, to travel
through the Yellowstone region with a train of pack
animals, horses and mules. This was in theearly days,
before the Northern Pacific Railroad had opened up
that region to civilization. All the more bulky ¢mpedi-
menta of the party were carried by pack animals, any

 approach to a wagon being considered inadmissible.
The pack saddles used by us were of the simplest de-
-seription. In construction they resembled a small,
light sawbuck, with side boards fastened under the
crossed pieces, to come upon the animal’s back. In
saddling, a piece of blanket was first put on,
then the saddle was girthed, or, in Western
phrase, ‘‘cinched,” on very tightly. In the
southern regions, Mexican pack saddles are
much in vogue. These are not so simple, re-
sembling, to some extent, an ordinary riding

- saddle, but with immense square sKkirts.

The operation of packing involves the use of
the peculiar knot, very famous in its way,
termed the ‘ diamond hitch.” By its agency
the packs are fastened rigidly in position on
the back and sides of the animal carrying then.
After the]animal has been saddled, the packs,
divided into two even portions, are slung up,
half on each side, by two packers. To the parts
of the saddle corresponding to pommel and
cantle, short lines are fastened. The packers
hold the packs up against each side of the pack
animal, and passing the ropes around the arti-
cles from underneath, and up, over, and across
the back, tie the ends together so as to hold all in
position. Any small articles are piled on top, and all
is ready for the diamond hitch.

To make this, a piece of 2 or 8 inch rope is used,
about 30 feet long. One end isfastened to a short girth
or cinch. To the other end of the cinch is secured a
large flat hook, generally made of wood. In the army
a ‘long leather strap, about an inch wide, is used in-
stead of the rope. Throughout the whole operation
the packers work in pairs. One stands on the near or
left side of the animal, whom we shall designate as A;
the other stands on the off or right side, and will be

-called B. The packing rope and cinch are taken by A
on the near side. He swings the hook end of the cinch
across under the animal’s belly to B, who catches it.
Then A makes a bight in the part of the rope near the
einch, and throws it over across the top of the pack to
B, who inserts it in the hook. Thus two leads of the

rope run over the top of the pack transversely. <A then’

turns a half hitch with large loop in the next succeed-
ing part of the rope, and passes the free end to B. This
end B passes over the second and under the first lead
of the rope lying across the packs, and as near the cen-
ter as may be. The state of things at this point is
shown in Fig. 1.

The left hand part of the half hitch is passed under
the cross rope by A, while the free end of the rope is
passed as described by B.
Fig. 2 shows this phase of
the operation. In this
way two loops are formed,
one for each side. A'sloop
lies under the cross line,
while B’s loop comes out-
side of everything. All
these operations are exe-
cuted in a few seconds, no
exact order being followed.
The tightening process
comes next. B begins to
pull the rope backward
and upward, grasping it at
b, Fig. 2, putting his knee,
or even foot, against the
hook for a purchase, while
A takes in the slack as fast
as given him from B’s suc-
cessive pulls, grasping and
pulling the rope at a, Fig.
2. “"When no more can be
gained, and the poor brute

‘which wotild ‘bé tieadly 200.pounds.”

tiptoes, trying to relieve himself by motion. To untie
the hitch, the end of the line is untied and cast loose,
and withdrawn from under the cross lead of the rope.
Then the whole being slackened, the bight is with-
drawn from the hook, and the rope comes off without
a knot. If a knot is formed, it is a sign that a mistake
has been made in the tying.

The tightness of the **lacing” to which the animals
are subjected has an element of mercy in it, because, if
the saddle shifts about, a sore back inevitably results.
With the spread of railroads and wagon roads the tying
of the diamond hitch may take its place among the

HOW TO PACK A MULE—THE DIAMOND HITCH.

lost arts. The writer has used it in roping large, irregu-
lar bundles, and its power in such cases is surprising.
A simple loop tied on the end of the rope was made to
serve instead of the cinch loop.
S AN S—
Natural Gas Pyrotechnics.

The four escape pipes of the Philadelphia Natural
Gas Company, at Thirty-sixth Street, Pittsburg, were
lighted up again last week, but with a lower pressure
than that of the previous occasion. A story gained
currency that Mr. Westinghouse proposed to have the
gas lighted with a full pressure of gas. Some of the
people who live near the escape pipes heard of it and
entered a protest, claiming that the heat of the fire
under such a pressure would be so great that it would
melt the tar on. the gravel roofs of their houses. The
protest was entirely unnecessary, as the company at
no time had any idea of putting on. the full pressure,,
Siich” a pressuréd
is deemed too dangerous to allow it to come into the
city. A large crowd of people was gathered on Thirty-
sixth Street last night to see the illumination, which
was extensive enough to enable a person to read.a
paper with great facility two miles away. On Wednes-
day night when the gas was lighted, the pressure was ten
pounds. Last night the pressure was only nine pounds.

The pipes where the gas was lighted last night are

@)

THE PENDULUM TITAN SHOWN AT THE INVENTIONS
EXHIBITION, LONDON.

We illustrate the ‘ pendulum titan” manufactured
by Messrs. Ransomes and Rapier, Ipswich. The ap-
paratus consists primarily of a specially constructed
jib crane, mounted on a traveling carriage, to allow of
its being moved from place to place. The machine
has been designed to perform expeditiously all the
mechanical work of constructing walls and break-
waters. For the laying of large quantities of concrete
or masses of stone under water in such undertakings,
it is of the first importance that the machinery em-
ployed shall be capable of dealing efficiently
with thelarge quantities of materials necessa-
rily required. The crane is constructed with
a cradle suspended by two pairs of ropes or
chains from the jib in such a manner that the
4 cradle, when held up to the foot of the crane,
. shall be in a horizontal position, so as to allow
the trucks being run on to it, and in such a
manner that, when released from the. foot of
“the‘crane, it shall swing forward, and, toward
the end of its forward swing, tip endwise to
-discharge the contentsof the truck. The pillar
forming the center pivot of the moving body
of the crane is fixed in the center of upper
girders, forming a pathway for the rollers of
the live ring of the crane, and fixed on cross
girders supported by machine legs from the
floor of the apparatus, the rollers working be-
tween the upper girders and similar girders
fixed to the under side of the crane body. The
moving body is fitted with a jib. The boilers and
engines, it will be seen, are mounted on the tail piece,
so as to form part of the tail weight. The crane is
provided with four winding - barrels, each constructed
in two parts. The front barrel winds the two front
chains, the next barrel winds the two back chains,
the other two barrels are for varying the radius of
the jib. The barrels are all controlled by worm gear-
ing, the worms being loose on the engine shaft and
fixed thereto by means of clutches. The engine shaft
is also continued so as to operate the central crane
post for working the traveling geat. In the floor of
the crane is a small turntable toward which a number
of lines of rail converge, there being two lines next.the
water. The cradle is suspended from the jib by four
ropes, the two in front of the cradle being attached
to the front of the jib, and the two behind being at-
tachedﬂ.ower down the jib, as shown. The cradle is
retained in pomtlon on the crane by a strong trame
provided with guides. When the cradle has swung
out and deposited its load, it swings back again, and
adetent on its under side drops into a rack on the
frame. The rack is mounted on parallel links, and
lowered by means of a handle to release the cradle.

The dimensions of the apparatus are of-course de-
termined by the load to be lifted and the distance
which it is desired to be thrown, and is so arranged
as to admit of considerable
variations as  regards
radius of jib. The chains
for effecting this purpose
are passed over a high
mast, and are so adjusted
that the radius of the jib
can be varied without al-
tering the height of the
suspended load. In this
way, when a ‘block has
been lowered nearly to its
intended place, it can be
finally adjusted with great
facility. = The height of
the mast reduces to a
minimum the strain on
the adjusting jib, and the
*‘fusee” barrel employed
so equalizes their travel
and the movements of the
load chains that the load
is neither lifted nor lower-
ed when the radius and

is compressed as much as
possible, A passes the loop
on his side tightly around
and partly underneath his half of the pack. Then B,
grasping the rope at ¢, Fig. 3, pulls diagonally back-
ward and outward. This begins to ‘spread the dia-
mond.” He next puts his loop in position, when A,
taking hold of the free end of the rope, pulls it diagon-
ally forward and outward, over the withers of the horse.
This completes the spreading of the diamond, and it
will be at once seen that this separation of the two leads
of the rope tightens it with enormous power.
has given the final pull, he ties the free end of the
rope wherever convenient, thus completing all. The
final result is shown in Fig. 3.. The last two pulls
consolidating the pack nearly double up the poor ani-
mal. The cinch, often cruelly narrow, is drawn up
into his belly until the profile forms a double curve,
his body being violently squeezed upward. After pack-
ing, the poor beast will sometimes go off, as it were, on

After A

THE PENDULUM TITAN.

Station A of the company. The escape pipes are four
in number, built like an oil well derrick, and extend to
a greater height than the highest derrick. - The escap-
ing gas first goes intosafety valves, teninchesin diame-
ter. From these they passinto a 24 inch pipe, which
extends ten feet into the ground. From this pipe at
the depth of ten feet it passes into the four 8-inch
escape pipes. The object in having the 24 inch pipe
extend so far underground is to get rid of the roaring
noise which would accompany the escape under any
other circumstances. Every six miles stations similar
to that of Station A are established, and two men are
constantly on wateh to see that the pressure does not
go above ten pounds. One of these regulating stations
is at Murraysville. If the pressure ever gets above ten
pounds, each station ist telephoned to at once, and the
valves regulated until the pressure is brought down.

height of the jib are al-
tered. The details of the
machine have been care-
fully worked out, and all the structural parts are
made of wrought iron.

As illustrating its extraordinary capacity for depos-
iting materials, we are informed that the machine can
discharge 20 trucks, each containing 10 tons, in half

an hour, throwing the contents to a distance of 100

to 150 feet, being equivalent to the removal of 400
tons per hour.

To facilitate the discharge of large pieces, the floors
of the trucks can be faced with plate iron, or fur-
nished with rollers permanently mounted, o as to
allow the large stones to slide off easily.

The machine is useful for all kinds of work in
the construction of breakwaters, and is particu-
larly applicable to the formation of structures con-
sisting of *‘ pele mele " concrete or other blocks.—Mech.
World.
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THE PREHENSILE TAILED COENDOU.

The Havre aquarium has just put on exhibition one
of the most curious, and especially one of the rarest, of
animals—the prehensile tailed coendou (Synetheres pre-
hensilis). It was brought from Venezuela by Mr.
Equidazu, the commissary of the steamer Colombie.

Brehm says that never but two have been seen—one
of them at the Hamburg zoological garden, and the
other at London. The one under consideration, then,
would be the third specimen that has been brought
alive to Europe.

This animal, which is allied to the porcupines, is
about three and a half feet long. The tail alone is one
and a half feet in length. The entire body, save the
belly and paws, is covered with quills which absolutely
hide the fur. Upon the back, where these quills are
longest (about four inches), they are strong, eylindri-
cal, shining, sharp-pointed,
white at the tip and base,
and blackish-brown in the
middle. The animal, in
addition, has long and
strong mustaches. The
paws, anterior and poste-
rior, have four fingers arm-
ed with strong nails, which
are curved, and nearly
cylindrical at the base.

Very little is known
about the habits of the
animal. All that we do
know is that it passes the
day in slumber at the top
of atree, and that it prowls
about at night, its food
consisting chiefly of leaves
of all kinds. When it
wishes to descend from one
branch to another, it sus-
pendsitself by the tail, and
lets go of the first only
when it has a firm hold of
the other.

One peeuliarity is that
the extremity of the dorsal
part of the tail is prehen-
sile. This portion is de-
prived of quills for a length
of about six inches.

The coendou does not
like to be disturbed. When,,
it is, it advances toward
the intruder and endeavors
to frighten him by raising
its quills all over its body.
The mnatives of Central
America eat its flesh, and
employ its quills for vari-
ous domestic purposes.

The animal is quite ex-
tensively distributed
throughout South Ameri-
ca. It is found in Brazil,
Venezuela, Colombia,
Guiana, and in some of the
Lesser Antilles, such as
Trinidad, Barbados, Saint
Lucia, etc.—La Nature.

—_—— - —
Curious Instance of Assi-

milation.

A Mr. Cloudman, writing
recently from Rondout, N.
Y., to the N.Y. Herald,
suggests the establishment
of a chain of lightships
across the ocean in the
track of the transatlantic
liners.

The bare outlines of the

Soventific dmevican,

The Range of Vision.

In perfectly clear weather the distance from which
an object of small size (a man for example) is visible
to the naked eye cannot exceed about three and ahalf
miles, when the object is seen in relief against a white
background. It may be said that an object is only
visible when its movement is perceptible to the naked
eye.

From Cape Hode, situated near Havre, it is possi-
ble to perceive a fisherman or hunter walking upon
the sand banks of the Seine. From the valley of the
Grindelwald, in Switzerland, it is possible to see a
tourist upon the Jungfrau or Wetterhorn. This dis-
tance can be increased by means of a simple opera
glass. From the Havre jetty persons may thus be seen,
in very clear weather, upon the beach at Trouville,

ata distance of eight and a half miles. I say see,

project were suggested
about two years ago by an
English engineer, and the
plan was elaborated and developed in the columns of
the SCIENTIFIC AMERICAN some months ago. In our
article will be found not only every detail that Mr.
Cloudman has described in his letter to the Herald,
but, curiously enough, even the phraseology is the sawe.

Anisic Acid.

The already long list of new antipyretic remedies has
been increased by the addition of anisic acid, a sub-
stance obtained from the oil of anise seed. It exists
under the form of colorless prismatic crystals, soluble
in alcohol and ether. It possesses antipyretic and an-
tiseptic properties similar to those of salicylic acid. It
also increases arterial tension. It has, however, a mild
toxic effect in large doses, for when it was injected in
large quantities into the veins of animals, epilepti-
form convulsions were caused. It has.been employed
with success as an antiseptic in the treatment of
wounds, and seems, when employed in this way, to
exert no poisonous effect. —G'azzetta Medica.

and not 7recognize; and yet certain fisherwomen of
Villerville have found it possible to 7recognize their
husbands’ hoat starting from Havre, at six miles dis-
ltance. At the last shooting match at Havre, Messrs.
Bigot and Pelot each made a series of bull’s eyes at
nine hundred yards distance—a fact that, besides
great skill, supposes a very strong sight.

In tropical seas, captains agree in.saying that from
the deck of their ships the distance that is visible
around them is six leagues. In temperate zones the
distance is less. In many cases, the earth’s curva-
ture presents an obstacle to the range of vision; and
yet this does not always appear to be so. Captain
Duclos, of Havre, tells me that once, while becalmed
off Madeira, he could not perceive the island during
the day, but in the morning and evening observed it
at a distance of 22leagues. Professor Morel, of Paris,
informs me that while at Nice, he perceived the pro-
file of the mountains of Corsica, and even made a
Isketch of it. I myself, while near Dungeness, England,

THE COENDOU (SYNETHEREQ PREHENSILIS).

313

saw houses that were situated in the environs of
Boulogne-sur-Mer, France. )

In fine weather we cannot see Lion or Luc-sur-Mer
from the Havre jetty, and yet there are days when
both of these localities become visible. 1 have found
while: on a steamer in ordinary weather that the
said localities become visible at the middle of the
route. On returning, the electric lights of the Havre
jetty become visible at the same point. There are,
then, days on which, in certain weather, and despite
the curvature of the earth, the distance of visibility
is doubled or more than doubled.

This phenomenon is explained to us by a well known
law of physics. If we throw a coin into an empty
vessel, it will be hidden by the edge of the latter, at
a certain distance; but if we fill the vessel with water,
the coin will becomne visible. We have here a case of

refraction, such as is ex-
plained in elementary
works on physics.

Every one also knows
the theory of the mirage
emitted by the celebrated
Monge, who explains the
phenomenon as due to a
diminution of the air’s den-
dity in contact with the
superheated earth. A con-
trary theory will explain
the mirage at sea. While
the sun is making the at-
mosphere intensely hot,
the sea and the strata of
air in contact therewith
remain relatively cold,
and these strata become
superposed in the order of
their density. A luminous
ray emanating from the
sea will pass from one stra
tum into another of less
density, there will be a
refraction, and an object
beneath the horizon will
be seen above it. This
theory supposes two con-
ditions, to wit: A heating
of the atmosphere, while
the sea and earth remain
relatively cold, and a calm-
ness. of it to permit its
strata to become super-
posed in the order of their
density. It is precisely
when these two conditions
are fulfilled that the phe-
nomeunon of the mirage
occurs. On such days,
ships rise instead of de-
scending in Imeasure as

" they recede. As the hori-
zon is perceived by direct
visibility, a ship is finally
seen above the horizon, as™
if it were suspended in
the air. It is the famous
‘‘ phantom ship,” familiar
to sailors— a visible ship in
its natural, upright posi-
tion. If atmospherie con-
ditions were favorable, a
second ship would be seen
above the first, ete. Cer-
tain marinersworthyof cre-
dence have assured me that
they have seen as many as
seven superposed ships.—
Emile Sorel, in La Nature.

et ——

The Ancient and the

Modern Ark,
The following figures con-
cerning the Great Eastern
and the Ark are of interest. " Somebody is comparing
the size and cost of the Great Eastern and Noah’s Ark.

The cost of building and launching the Great Eastern
was $3,650,000, and this broke the original company.

A new company was formed, which spent $600,000. in

fitting and furnishing her. Then this company failed,
and a new company was organized, with a capital of
$500,000. At the close of 1880 this company sank
£86,715 upon the vessel, thus making her total cost
$4,708,575. Nothing ever built can stand comparison
with the Great Eastern, excepting Noah's Ark, and
even this vessel could not match her. The length of
the Ark was 800 cubits, her breadth 50 cubits, and her
height 80 cubits. The cubit of the Scriptures, accord-
ing to Bishop Wilkins, was.21'65 in., and, computed

into English measurement, the Ark was 547 ft. long, 91

ft. beam, 54°7 ft. depth, and 21,762 tons. The Great

Eastern is 680 ft. long, 83 ft. beam, 56 ft. depth, and,

28,093 tons measurement. So Noah’s Ark is quite over-

shadowed by the Great Eastern.
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ENGINEERING INVENTIONS,

A car coupling has been patented by
Mr. William Emmett, of Logansport, Ind. The drawbar
is formed with a weight, and the drawhead has rounded
claws and a concave or cam, for causing the drawheads
to rotate when the cars are brought together, making an
automatic coupling that is not liable to get out of order.

A rail friction clamp has been patented

‘by Mr. William Emmett, of Logansport, Ind. It con-
sists of two clamp bars shaped to fit against the web
and top of the base of the rail, these bars having a flat
straight base part so made that when the outer edge of
the base part rests against the under side of the rail
base, the inner edge will be a short distance from the
inner side of the rail base, the base having tongues and
recesses for locking them together.

A valve gear has been patented by Mr.
James B. Quinn, of St. Paul, Minn. It consists of two
swinging arms deriving their motion from the wheel
shaft, two arms imparting motion to the slide valve and
automatically cutting off steam by adjustable dogs
placed on segments, and a device for regulating the
position of the dogs on the segments, the gear being es-
pecially adapted for stern wheel steamers using a. high
pressure engine on one side and low pressure on the
other.

AGRICULTURAL INVENTIONS.

A marking attachment for corn plant-
ers has been patented by Mr. William H. Clay, of Paris,
Ky. Itis pivoted to a swiveled,piece, with a device
fastened to the seat for locking, and a pivoted movable
rope carrier, secured to an inclined frame, so the at-
tachment can be shifted from one side of a corn
planter to the other.

PN

MISCELLANEOUS INVENTIONS.

A brake for vehicles has been patented
by Mr. John B. Hinton, of San Diego, Cal. It is espe-
cially designed for vehicles whose fore wheels turn un-
der the box or bed in a place made for that purpose, and
the brake is made to operate by the application of a
flexible cable.

An animal poke has been patented by
Mr. David F. Sandusky, of McLeansborough, Ill. Itis a
yoke so made that a lever will act to hit the animal on
the nose and cause him to start back as he approaches a
fence, but will not interfere with the grazing of the ani-
mal wearing it.

A mangle has been patented by Catha-
rine Whitney, of Lawrence, Kan. By this invention
large wooden rollers are used for smoothing clothes,
there being receptacles for clothes ironed and unironed,
and means whereby the weight of these receptacles and
their clothes are utilized in the ironing process.

A log boat has been patented by Mr.
Wiliiam A. Dexter, of Dayton, N. Y. It is so made as
to accommodate itself by both wheels and runners to
hard or soft ground, and thus be drawn easier than
boats or sleds not having wheels so arranged, saving
labor of men and animals in getting out timber.

An attachment for bedsteads has been
patented by Mr. James W. Bowles, of Louisyille, Ky.
This invention provides a guard board which may be
used to separate two or more persons sleeping in 4 bed,
or may be used at the edge of a bed to preveut children
and others from falling out.

A freight checking device has been pa-
tented by Mr. William B. Thomas, of Athens, Ga. The
invention covers a tilting lever and means for connect-
ing it with registering mechanism, the device to be
placed on the station platform, and being: especially
adapted for registering the shipment of cotton bales. .

A fastening band for packages of mer-
chandise has been patented by Mr. Samuel W. Page, of
Jersey City, N. J. It is flexible, one end being plain
and the other having attached a metal clip with ¢linch-
ing prongs, and short hook-shaped sharp teeth for en-
gagement with the plain end.

A fire escape has been patented by
Mesers. Robert M. Henderson and John A. Glaesline,
of Jackson County, Ind. (P. O., Leesville, Ind.) It is
made in sections, adapted to be drawn out 80 the lad-
der may be made to reach any desired height, can be
operated by one person, and adjusted and set to any re-
quired inclination before the sliding portions are raised.

A revolving sweeping attachment for
spinning mules has been patented by Mr. Charles Ash-
worth, of Grosvenor Dale, Conn. It has a sweeping roll-
er 8o operated as to gather up and retain the sweepings,
and form them into a mat or web ai'ouud‘_.the roller,
from which the sweepings may be cut, furnishing a
compact bat or web.

A radially folding synchronous chart
has been patented by Messrs. James M. Ludlow, Isaac
K. Funk, and Adam W. Wagnalls. Itis made with a
series of sector-shaped plates, pivoted and divided into
a fan-like arrangement, to constitute historical charts,
or so that events for the same century, year, etc., may
be readily compared.

Stringing pianos forms the subject of a
patent issued to Mr. James F. Conover, of New York
city. This invention provides additional pressure
strings adjacent to the long covered and plain strings,
the additional strings resting on the bridge and exerting
a pressure thereon, but not being struck by the hammer,
and not sounded.

A boot or shoe has been patented by
Mr. Henry W. Joslin, of Titusville, N, J. It is designed
to prevent moisture from penetrating the uppers around

the edge of the soles, and the invention provides for a-

strip of waterproof material secured to the outer side
of the upper along the edge of the sole at the forward
part of the boot or shoe.

A turning machine has been patented
by Mr. Albert T. Booth, of Meriden, Conn., This in-
vention covers improvements on a former patented in-
vention of the same inventor, including means for ope-
rating and controlling the chuck, whereby it is made
to automatically tighten its hold, and may be readily
releaged as desired, while the mechanism is simplified.

Srientific

A washing machine has been patented
by Mr. Samuel Martin, of Hartland, Mich. Combined
with a tub is a shaft on which rollers are held, and a
pivoted frame in which end rollers are held, over which
an endless belt passes, op which transverse ribs are
secured, the clothes being rubbed between the rollers
and the ribs on the belt.

A fifth wheel attachment has been pat-
ented by Mr. Adelbert A. Meyers, of St. Louis, Mo. It
consists of a small roller mounted on the end of a spring
in position to bear hard against the under side of the
movable part of the fifth wheel, the spring and roller be-
ing within a casting which acts as the main brace and
coupling clip of the running gear. )

A clasp for ribbon rolls has been vat-
ented by Mr. Edwin W. Raymond, of Coupeville, Wash-
ington Ter. It is made of a piece of spring metal fold-
ed upon itself to form parallel clasping arms, one arm
being bent to form a lip or stop to keep the clasp in
place upon the goods and the goods in place upon the
roll.

A handle for package carriers has been
patented by Carrie C. Boyd, of Fruitport, Mich. It is
made with a central part forming a hand grasp, and
with opposite ends bent to form three open loops, into
which the cord of the package passes when the handle
is applied, to facilitate the convenient carriage of pack-
ages bound with cord or twine.

A fire escape has been paténted by Mr.
Thomas D. McKinzie, of Colorado, Tex. . It consists of
acarand elevator chain, with various novel details,
whereby the lowering of the car is made eagy, the oc-
cupants may be shielded from smoke and flame, the ap-
paratus may be conveniently housed when not in use,
and cannot be used by burglars.

An oil drip washer for roller skates has
been patented by Mr. Louis Steinberger, of New York
city. I¢ is a metallic washer provided with an adjustable
and removable fibrous drip, to catch and absorb the, oil
escaping from the axle and hub, the drip surrounding the
edge and extending over a portion of the two surfaces
of the washer.

A safe deposit vault has been patented
by Mr. Rufus E. Dixon, of New York city. ~This inven-
tion covers a frame with central compartments sur-
rounded by outer ones, in combination with a shell and
surrounding masonry, the frame being adapted to re-
volve inthe shell, with other novel features, to afford
the most complete protection against fire and burglars,

An apparatus for smelting and calcin-
ing lead and other ores has been patented by Mr. Elliott |
R. Moffet, of Joplin, Mo. It is so made that the fumes ;
from the roaster or calcining furnace are drawn or pass-
ed direct into the cupola furnace, and the air supplied
to the cupola furnace is heated by the heat from the
calcining furnace, with other novel features,

A ribbon reel has been patented by Mr.
James E. McMurtrie ;of Saxton, Pa. It has opposite
slotted frame bars, with inturned and slotted end parts,
clamp plates and screws, with other novel features, the
device being intended for holding bolts of ribbon,
braid, and the like, so that any desired quantity may be
reeled off, and the loose end will be held firmly.

A gas pressure regulator has been pat-
ed by Mr. Robert F. Hatfield, of New York city. Com-
bined with the inlet_pipe,'cylinder attached to the float,
and cone attached to'the inner case of the regulator, are
a valve and cylinder rigidly connected with each other
and with the cylinder, whereby the descent of the float
will wholly prevent the inflow of gas.

An automatic registering machine has
been patented by Mr. William . H. Barber, of Ward, O.
It is made so that an enumerating tape may be trans-
ferred back and forth upon separate drums, with trans.
ferring rollers having an intermittent movement to car-
ry the enumerating tape a certain distance at every in-
termittent movement, for use with bagging and weigh-
ing devices, etc. :

A washing machine has been patented
by Mr. Hiram H, Tuttle, of Pheenix, Arizona Ter. This
invention covers an improvement inthat class ofwashing
machines in which a cylinder clothes carrier is support-
ed and revolved within a steam boiler or case, the cylin-
drical body having a novel construction, and so the cy-
linders can be sold separately to be applied to an ordi-
nary boiler or steam case.

A water gate has been patented by Mr.
William A. Lovelace, of Lovelaceville, Ky. It is made
in two sections, and has hollow posts with openings for
the water to lift floats to raise the gate as the water
rises, being more especially designed to prevent live
stock from trespassing on ' adjacent lands, while so
made as to clear floating substances -drifting down
stream. . et

A folding and pasting machine for
forming cornucopia paper bags has been patented by
Mr. John N. Chadsey, of Valatie, N. Y. This invention
covers a novel construction and combination of parts
by which the blanks, as fed to the feed rollers, are pro-
perly folded for a pasting edge, formed and pasted,
and the pasted edges compressed into- proper shape to
form the bag.

A hot air stove has been patented by
Mr. Richard A. Rew, of Pomeroy, Washington Ter.
Combined with a cold air supply pipe and a distributing
chamber divided into communicating sections by radial
partitions, is a stove with inner and outer casings, so
that pure air can be taken into the stove, warmed to any
desired temperature, and discharged into the apartment
to be heated, thus insuring perfect ventilation.

A process of and apparatus for remelt-
ing soap form the subject of two patents issued to Mr.
John C. Ralston, of Toledo, Ohio. The process con-
sists in subjecting the soap scrap to the action of heat
and open steam simultaneously to soften and melt the
same, and then subjecting the melted soap to the action
of heat to remove the surplus moisture, the apparatus
covering a suitable vessel, in its upper part a holder for
the scrap, over a system of steam jet pipes, with a steam
heating coil below the jet pipes, with other novel fea-
tures, whereby. the supe-fluous steam is not condensed

in the melted soap.
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Applegate (burglar) Invisible Electric Matting. 1512
Chestnut St., Philadelphia.

Wanted.—Agents to sell the ‘“ Hercules.” See adv.,
page 270.

Rubber Hose, Linen Hose, Rubber Sheet Packing,
Empire Gum Core, and all other packings. Greene,
Tweed & Co., New York.

Wanted.—A company to manufacture the Wild Irish-
man Sulky Plow and Eaton Colter. For cuts and de-
scription address E. C. Eaton, Pinckneyville, Ill.

For Sale.—Punch Presses, $15.00. Extra Portable
Forges, $10.00. Lathes, Planers, Drill Presses, etc. York
& Benton, Cleveland, O.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46.

‘Wanted.—Novelties or patented specialties to manu-
facture on contract. Burckhardt & Schneider, makers
of fine tools, models, and light machinery, 211 and 213
Mulberry Street, Newak, N. J. .

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
“Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty, St., New York.

Grimshaw.—Steam Engine Catechism. A series of
thoroughly Practical Questions and Answers arranged
80 as to give to a Young Engineer just the information
required to fit him for properly running an engine. By
Robert Grimshaw. 18mo, cloth, $1.00. For sale by
Munn & Co., 361 Broadway, N. Y.

The Knowles Steam Pump Works, 4 Washington
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Coiled Wire Belting takes place of all round belting.
Cheap; durable. C. W. Belting Co., 93 Cliff St., N. Y.

Air Compressors, Rock Drills. J. Clayton, 43 Dey st.,N.Y.

Haswell’s Engineer's Pocket-Book. By Charles H.
Haswell, Civil, Marine, and Mechanical Engineer. Giv-
ing Tables, Rules, and Formulas pertaining to Mechan-
ics, Mathematics, and Physics, Architecture, Masonry,
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900
pages, leather, pocket-book form, $4.00. For sale by
Munn & Co., 861 Broadway, New York.

Leather Belting, Rubber Belting, Cotton Belting,
Economy Belting, and Polishing Belts. Greene, Tweed
& Co., New York.

Peerless Leather Belting. Best in the world for swift
running and electric machines. Arny & Son, Phila.

Send for catalogue of Scientific Books for sale by
Munn & Co., 361 Broadway, N. Y. Free on application.

Shafting, Couplings, Hangers, Pulleys. Edison Shafting
Mfg. Co.,86 Goerck St., N.Y. Send for catalogue and prices.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

‘Wanted.—Patented articles or machinery to manufac-
ture and introduce. Lexington Mfg. Co., Lexington, Ky.

For Power & Economy, Alcott’s Turbine, Mt. Holly, N.J.

Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

If an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtuined. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center 8t., N. Y.

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUBPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanicsg, and physical
science. Address Munn & Co., Publishers, New York.

Guild & Garrison's Steam Pump Works, Brooklyn,
N.Y. Steam Pumping Machinery of every description.
Send for catalogue.

Send for descriptive circular on lubrication. Charles
H. Besly & Co., North American Agents for Reisert’s
Celebrated Solid Oil, 175 & 177 Lake St., Chicago, 111

Planing and Matching Machines. All kinds Wood
Working Machinery. C. B. Rogers & Co., Norwich, Conn.

Curtis Pressure Regulator and Steam Trap. See p. 2.

Best Automatic Planer Knife Grinders. Pat. Face Plate
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H.

Iron and Steel Drop Forgings of every description.
Billings & Spencer Co., Hartford, Conn.

‘We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 East 8th Street, New York.

Crescent Solidified Oil and Lubricators.
new. Crescent Mfg. Co., Cleveland, O.

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

Emerson’s (&= Book of Saws free. Reduced prices
for 1885. 50,000 Sawyers and Lumbermen. Address
‘Emerson, Smith & Co., Limited, Beaver Falls, Pa.

Safety Elevators, steam and belt power ; quick and
smooth. D. Frisbie & Co., Philadelphia, Pa.

‘“How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas. C. Hotchkiss, 86 John 8t., N. Y,

Nervous, Debilitated Men.

You are allowed a free trial of thirty days of the use ot
Dr. Dye’s Celebrated Voltaic Belt with Electric Suspen-
sory Appliances, for the speedy relief and permanent
cure of Nervous Debility, loss of Vitality and Man-
hood, and all kindred troubles. Also for many other
diseases. Complete restoration to health, vigor, and
manhood guaranteed. No risk is incurred. Illustrated
pamphlet, with full information, terms, etc., mailed
free by addressing

Something

Voltaic Belt Co.,
Marshall, Mich.
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Barrel, Keg, Hogshead, Stave Mach’y. See adv. p.76..

Keystone Steam Driller for all kinds of artesian wells.
Kgystone Driller Co., Limited, Box 32, Fallston, Pa.

The * Improved Greene Engine ** can be obtained only
from the sole builders, Providence Steam Engine Co., R. 1.

Domestic Electricity. Describing all the recent in-
ventions. Illustrated. Price, $3.00. E. & F. N. Spon,
New York.

Patent Elevators with Automatic Hatch Covers., Cir-
cular free. Tubbs & Humphrey, Cohoes, N. Y.

Machinists’ Pattern Figures, Pattern Plates, and Let-
ters. Vanderburgh, Wells & Co., 110 Fulton St., N. Y.

Brass and Iron Working Machinery, Die Sinkers,
and Screw Machines. Warner & Swasey, Cleveland, O.
Split Pulleys at low prices, and of same strength and

appearance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., Philadelphia, Pa.

HINTS TO CORRESPONDENTS.

Names and-Address must accompany all letters,
or no attention will be paid thereto. is is for our
information, and not for publication.

References to former articles or answers should
give date of paper and émge or number of question.

Inquiries not answered In reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn.

Special Information requests on matters of
}lersona.l rather than general interest, and requests

or Prompt Answers by Letter, should be
accompanied with remittance of $1 to $5, according
to the subject, as we cannot be expected to perform
such service without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Minerals sent for examination should be distinctly

marked or labeled.

(1) C. L. W. writes: Can you favor me
with & plain explanation of Coddington’s method of
finding the radii of an achromatic object glass? I have
Coddington’s book, but it is too deep for me, as
I do not understand algebra very well. In the English
Mechanic for August and September, 1883, there is given
an explanation of the method, but I do not understand
how it is applied in practice. What I want is plain
directions in simple language, and perhaps one or two
examples showing how every step is taken, and how the
numbers are derived, so that I can work out any ex-
ample in practice myself. A. The formulas of Cod-
dington and his contemporaries weré very imperfect,
and mnot suited to the requirements of late practice.
The formulas published in a series of papers in the
English Mechanic are somewhat better, but still imper-
fect, because the refractive and dispersive indices of
both crown and flint lenses must not only have certain
fixed relations as regards each other, for achromatism,

‘| but must also have certain relations in composition and

density, to obtain correction in spherical aberration
coincident with achromatism. These conditions are
only fully understood as necessary for practical work
by a few successful opticians. Professor Hastings
claims to have made computations that led to practi-
cal and exact results, but they are not plain, simple,
explanations that anybody can follow with all kinds
of glass. The character of the glass, both flint and
crown, must be an exact factor in any computation.
In practice this can only be found by trial. For your
consideration we give you the curves of some well
known and successful objectives. Clark’s 26 inch ob-
ject gla’ss at the Observatory, Washington (Fig. 1), 1st,

2d, and 3d surfaces equal curves; 4th surface (flint)
slightly convex, and varied to make the final correc-
tion. Densities and indices unknown to us. The object-
ive at Princeton, 28 inches diameter (Fig. 2),also by

Clark, is evidently made of glass of quite a different
character, a8 will be seen by comparison of the rela.
tive forms of curves:

18t surface......c...oee vevevnnnen... 2659/ rad.

d ¢ ... e PP 81977 ¢
- (both of these convex.)

T ver bereaeens 3

dth e WY1

(both of these being flint glass concave.)
The lenses set 744/ apart.
The Hastings object glass (Fig. 8) is reversed, having the

]"f'.',r iJ

crown convex lens on the focal side, is 94’/ diameter,
and the glasses are set {// apart, curves as follows:
Flint 1st surface............... 121'2 // convex.

2d ¢ el 8422/ concave.
Crown8d “ ................ 84'48// convex.
“ 4th ¢ ..., ceeeesisan 1084 // convex.

The density of these glasses is as follows:

Flint 8'516, refractive index 1'615; crown 2:563, re.
fractive index 1523. Focal distance not known to us,
but supposed to be between 9 and 10 feet,
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(2) G. H. B. asks a receipt for cheap,
substantial gold plate, to use on nickel plated roller
skates for exhibition, to apply without the aid of any
machine. A. Do not know of any other method than
electro-plating that will bear polishing or add to the
beauty of nickel plate. A dip solation will be dull, and
look more like brass than gold.

3) H. R. asks: Will you be kind
enough to give me a receipt for making soft yellow
solder, as I have a number of joints to make, and com-
mon soft solder shows too plain, and cannot use hard
golder, for the work will not stand to be heated hot
enough to melt hard solder? A. We know of no method
of making yellow soft solder; you can color the solder,
after it has been applied, by means of the colored
lacquers.

4) W. K. L. asks: Of what and how
are grindstones made? A. Grindstones are made from
natural sandstone, the stones being cut roughly into
shape and afterward turned.

B) W. A. P. writes: 1. I am making
the dynamo described in SuppLEMENT, No. 161, and I
have been at a loss to know how to make the armature.
Should it (the cast iron part) be like the letter H, and the
brass heads fastened to the side pieces? A. The arma-
ture should be of very soft gray cast iron of H form, as
indicated in your sketch, and shown in the drawings in
SupPLEMENT, No. 161. The brass heads are fast-
ened to the projecting ends of the side piece. 2. Also,
what number of SuppLEMENT has the best working
drawings for an electric motor, one about the size of
the dynamo in No. 161 SupPLEMENT? A. You can
make the motor from the same drawings, using No. 16
wire on tfe armature, and fewer layers of wire upon
the field magnet, say three or four instead of seven.

(6) W. B. asks: If I take two carbon
plates 8x4, and place them in a jar containing a solution
of sulphuric acid and bichromate of potash, with a zinc
plate of similar size between them, would I get elec-
tricity of sufficient electromotive force to run an in-
candescent lamp, and if so, what number of candle
power lamp would six similar cells run? A. Six cells
of such a battery as you describe would runab or 6
candle power lamp for a short time. 2. Could I in-
crease the power of the battery by a different relative
size of plates? A. You can increase the quantity of
current by this means. 8. Would the batteries be
constant? A. Noj; this form of battery, although very
powerful and efficient for experimental purposes, is not

“adapted to continual use, as it soon polarizes. 4. Are
magnets made of hardened steel better than those made
of common bar*steel? A. The steel for magnets must
be_hardened to render them permanent.

() J. C. 8.—The affection indicated
(pimples on the face) is known in medical works as
acne. Itis not of the slightest consequence, except
that its presence on the face causesannoyance as a dis-
figurement. It is no indication of ill health, and needs
no medicine, unless the digestion be xmyalred from other
causes. Sulphur ointment applied at night and washed
away in the morning with abundance of soft soap and
warm water helps to improve the looks. The pimples
commonly disappear by the age of 20 to 22.

8) H. L. G. asks: 1. If a supply steam
pipe is at the end of a boiler, would it cause the water
in the boiler to foam? A. Not necessarily. 2. If the
foaming is caused by soap or oil, would I be right to
pump soda inthe boiler or blow off? A, Yes; pump in
a little dissolved soda and blow off, and repeat until the
boiler is clean.

9 A.W. M. asks (1) how to make a
Leyden jar. A. Take a thin wide mouthed jar; varnish
it with shellac inside and outside; allow the varnish
to dry; then takesome sheets ot tin foil and varnish
them with shellac, and assoon as the varnish becomes
tacky, apply the varnished surface of the leaf to the
varnished surface of the jar, rubbing it down thor.
oughly over every part to insure perfect adhesion. The
jarshould be coated over both its inner and outer sur
faces to within about one-third of its height from the
top. 2. Can a Leyden jar be charged with ome of the
small magneto-electric machines costing $10.00, or only
by frictional electricity developed by a Holtz machine
or something similar? Would a frictional machine be
difficult to make, and where could I find instructions?
A. No; only static or frictional electricity can be used
in charging a Leyden jar. A frictional electric machine
is easily made, but we advise you to make a Holtzma-
chine or a Wimshurst machine. For a full description
of the construction of the Holtz electrical machine
consult SuPPLEMENT, Not. 278, 279, and 282. For a de-
scription of the Wimshurst machine consult SupPLE-
MENT, No. 359.

(10) M. L. asks: 1. Can a battery of
Leclanche cells that have been run out on closed circuit
be renewed by being repacked with fresh oxide of
manganese, or are the carbons injured as well as the
manganese that the cells polarized? A. The oxide of
manganese should be renewed, and the porous cells,
and the carbon should be soaked in warm water for
some time previous torefilling the cells with the oxide
of manganese. 2. If by polarization is meant that the
fluid next to the carbon is impoverished, and prevents
the stronger solution from acting on the carbons, canI
not remedy that by punching a hole in the pitch on top
of the porous cup, and let all the fluid out (which is
chlor. zinc, I believe), and would not a new lot of fluid
filter through the cups, and thus renew their strength,
provided I strengthened the solution in the outer jars?
Or is the manganese useless, or are the pores of the
porous cups filled with anything to prevent the pas-
sage of the fluid? A. Your remedy would not cure
the difficulty. The manganese is rendered worthless
by long use in the battery.

(11) M. E. R. desires a method of dyeing
fur without injuring the fur or skin. A. Experience is
very important in dyeing valuable furs. For brown,
tincture of logwood is used. For black, logwood and
copperas. For red, ground Brazil wood 14 pound, water
114 quarts, cochineal 3§ ounce; boil the Brazil wood in
the water one hour, strain, and add the cochineal; boil
15 minutes,

(12) E. P. M. asks: What preparation
or salt of mercury is known as the protosulphate? What
other name is it known by? A. It is also known as
mercurous sulphate. It is prepared by adding sul-
phuric acid to a solution of mercurous nitrate. It
forms a white crystalline powder, and is but slightly
soluble in water.

(13) E. G. asks: Will a turpentine bath
soften or bring the surface of carbon paper to life
again? If not, what will do it, and how applied? A. 1t
will not. It is probable that you are using a poor
quality of paper. It may perhaps be improved by lay-
ing between oil sheets.

(14) E. H. C.—There are stringent laws
in most of the States prohibiting the sale of kerosene
unless it be of proper grade. There is no danger from
kerosene if properly handled.

(15) E. F. B.—The attraction of gravi-
tation is greatest at the earth’s surface. Itis nothing at
the center.

(16) H. S. asks what the word antipy-
rine means. A. Antipyrine is the name given to a re-
cent derivative from coal tar. On account of its simi-
larity to quinine, and its like properties, it has been
sold as a substitute for this well known febrifuge.

(17) M. J. desires (1) something that
will keep the hair curly, that is, the bangs. A. Use the
liquid obtained by boiling, for ten minutes, 1 drachm
quince seeds in 14 pint water and straining, or steep 6
ounces gum tragacanth for 30 hours in 1 gallon rose
water, stirring frequently; strain through a cloth, and
letstand for a few days; then strain again, and work
into it 4 drachms oil of rose. 2. Will wearing specta-
cles that are fastened on the nose reduce the size of the
nose? A. They may somewhat modify the form of the
nose, but it is improbable that the gize will be changed.

(18) J. R. M. writes: The top of the cold
air pipe which supplies the air to my furnace is one
foot below the level of the floor where the first registers
are; and I would like to extend the pipe higher, so as
to avoid getting the air so near the surface of the
ground. How high canI make it, so as to avoid any
danger of the draught carrying the air out of the house
instead of into it? A. If the cold air box terminates at
the bottom of the hot air chamber of the furnace, there
will be no danger of a back draught up the cold air
box. You may extend it up as far as required for
fresh air.

(19) L. V. would like (1) some simple
process of purifying skunk’s oil. A. Agitation with
charcoal and filtration are the only simple means that
we can suggest. 2. Which is best and cheapest as an
anodyne for a liniment—chloroform or laudanum? A.
Chloroform is probably the cheaper article to use, but
laudanum is more satisfactory in its action, and is easy
to handle.

(20) E, C. asks why slate forms between
the layers of coal. Also, why hydrogen contains more
latent heat or produces more intense heat in its flame than
any other gas? A. Coal has been formed by the growth
and decay of vegetation, in the presence of water, as in
our present peat swamps. It was therefore accumulat-
ed at the mouths of rivers or in localities subject to
floods. These alternations covered long periods of time,
and while the swamp or bog was sufficiently above
water to support vegetation, coal, or rather the peat
from which it is formed, accumulated, and in times of
submergence, mechanical sediments, such as sandstones
and slates, were deposited on top of the former peat.
When the subsidence was greater than usual, and the
gea invaded the swamp, limestones were formed. In
this manner we account for the immense masses of
limestone and sandstone in the coal measures, as weli
as for the thinner partings of clay and slate. The
transition from swamp to lagoon'is marked by the
coaly shales, mixtures of carbonaceous matter, and
mineral sediment. The same process on a smaller
scale is now to be seen in several localities in the South,
—The heat produced by the chemical combination of
two elements is due to the fact that by the impact of the
combining molecules, the molecular motion is ¢on-
verted into a rotary or vibratory motion of the mole-
cules of the resulting body, and becomes manifest to
us as heat orlight. In the combustion of hydrogen,
by which two atoms unite with one atom of oxygen
to form water, the greatest heat is produced, because
the energy of chemical combination, or the immense
velocity of molecular impact, produces a correspond-
ing motion of the molecule of water. The energy of
the chemical combination between these elements is
due to their extreme positions in the electro chemical
series, which produces a strong chemical affinity.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted,

October 27, 1885,

AND EACH BEARING THAT DATE.

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

Accordion, mechanical, C. Oettel...................

329,408
Adding device for check machines, Weiss &
- Kruse...oooeennnnn cereeen .. 329,421

Air compressor, J. B. Erwin 320317
Air moistening and . purifying apparatus, C.
‘Wurster....... e .

Alarm.

See Low water alarm.

Animal trap, 8. K. Reynolds.......... Ceerreennens.. 320,082
Animals, machine for exterminating ground bur-
rowing, A. Anderson........oeeevneee [P vers 329,252

Awning, E. C. Cook.........
Bag. See Mail bag.

Bag fastener, J. Menahan......ceeevuereessecensenss 329,102
Bale tie, 8. L. Carpenter.......ccocevveiveeonseinneess 829,018
Bar. See Draw bar.

Bark mill, W. A. W00dS..... «eeeerrenena.e. 829,113, 329,114
Barrel heading machine, F. Myers.................. 328,965
Barrels, manufacture of, G. 8. LODR....vevevvvians. 829,069

cereeenns 328,921

Battery. See Electric battery. Electro medical
battery.

Bed, cot, Frost & Bryant......... ........... cereness 329,384
Bed spring, W. W. Bartlett.......... . 328,121
Bedstead attachment, J. W. Bowles . 829,261
Bedstead, folding, F. H. Tobias... . 829,101
Beehive, J. M. Shuck.. . 829,341
Bengal light book, C. Ger! ard . 329,307
Bicycle, W. Lyon.: e 320,402
Bicycle wheels, tool for making hollow rims for,

G. T. Warwick......oooviviiiiieiieninns ceens ,987
Bicycles, machine for bending and setting the

backbones of, G. T. Warwick..........cvevvvueen 328,
Binders, cord holder for self, W. Butterfield...... 328,918
Bisulphites, making solutions of, Ritter & Kell-

ner............ ceeeneene et etr i, . 329,216
Bit. See Bridle biv.
Blackboard and drawing case, combined, W. A.

Emerson..c..cceiiiiiiiiiiiiiiiiiiiiiiiiiiaae, ,300
Blotting pad, calendar, H. C. Whitney.............. 329,348
Board. See Drawing board. Fish cutting board

Game board.
Boat. See Log boat.
Boats, ballast for, G. W. Schermerhorn. .. 829,088
Bobbin winder, A. Coates............... veee 329,144
Boiler. See Steam boiler.
Boiler furnace, W. Westlake vee. 328,991
Boiler heads, securings rings in, P. Patterson..... 329,335
Bolting machine, centrifugal, E. Streitz. . 329,097
Bolting reel, centrifugal, Wommer & Buck. ... 329,423
Boneblack dricr, 8. M. Lillie............. .. 329.824
Book, conductor’s, M. I.. Johnson .... 829315
Boot and shoe crimping machine, Fifield & Holt 329,033
Boot and shoe lasting hine, G. W. Copeland.. 329,280
Boot and shoe lasting tool, G. W. Copeland .. 329,218
Boot or shoe, H. W. Joslin . 829,049

Boot or shoe lasting machine, Crisp & Copeland.. 329,367
Boots or shoes, machine for uniting the sokes and
uppers of, H. P. Fairfield.................... vees 829,031
Boring machine, McKnight & Knowlton..
Bottle tube, nursing, W. W. Tumbleson..
Bottle washer, J. M. & W. G. Hoyt......
Bottle washing machine, A. R. Weiss..............
Bottles, wiring for securing stoppers to, R. L.

Box. See Letter box. Paper box. Sludge box.
Stuffing box.
Box corner fastener, C. T. Remus..e.uceevveeeien.
Bracket. See Lamp bracket. Scaffold bracket.
Brake. See Car brake. Vehicle brake.
Brake lever, Powell & Grimm
Brick machine, R. N. Ross
Bridge, B. A. Werner..
Bridle bit, B. P. Roberts .
Bridles or halters, nose band for, R. Wmdet
Brush, B. W. Porter.....cccoeeiviiniiiiiien coviennns 339,413
Brush back or stock of plastic material, W. Booth 829,128
Brush for cleaning chimneys, A. Oelschleger...... 328,967
Buckle, E. E. Hardy . 328,936
Burglar alarm, C. P. Bachelder 329,253
Burner for heating p'urposes, L. H. Watson........ 329,107
Bustle, C. E. Brown..
Bustle, E. E. Hodson .
Button and button fastener, L. G. Platr, ............
Buttonhole attach: t for gar ts, elastic, A.
R. Lane
Buttons to fabrics, device for attaching, I. G.

. 820,210
. 329,042
329,337

Cable conveyance, electric, C. J. Van Depoele..
Camera, W. W. Grant
Car brake, C. L. Matthews.
Car brake, J. Meissner.......
Car brake, Mosher & Lyons...
Car cable railway grip, S. W. Jackson.
Car, cattle, Bryan & Fielding........

Car coupler, E. Dederick.....
Car coupling, W. R. Bowman
Car coupling, P. Brinkerhoff...........
Car coupling, T. E. Buckman..
Car coupling, W. Emmett....
Car coupling, G. Forbes........

Car door retainer, A. Roelofs.... . 329,340
Car for cable railways, C. Bullock. . 828,917
Car heater, steam, E. D. Cody.......ccoeetiveennnn 329,017
Car starter, Lane & Thorp... .. 329,319
Car, stock, Bryan & Fielding.. . 828,916
Car wheel and.axle, W. Malam.... . 329,180
Carding engine, J. A. Bradshaw.......c..coove vonns 329,356
Carding engines, automatic stop motion for feed- .
329,425

ing mechanisms of, E. G. W00d8.. .......cccouuvt
Carpet stretcher, C. L. Camp......
Carpet sweeper, M. R. Bissell.
Carpet sweeper, W. J. Drew.......
Carriage top support, J. A. Crandall..
Carriage wheel fender, C. B. Haynes................
Cart, dumping, 8. Sturgis.................
Cartridge reloading implement, D. Brown
Cash system, T. M. Kenney..
Caster, H. Clark..............
Celluloid and other plastic materials, manufac-

ture of articles from, C. C. Chickering.......... 829,213
Celluloid, etec., in the production of enameled

goods or veneering, utilizing, Stevens & Wood 329,093
Cellulose or paper pulp from wood fiber, manutac-

turing, Ritter & Kellner......... ..... covvvanen
Cellulose or paper pulp from woody fiber, appara-

tus for the manufacture of, Ritter & Kellner.. 329 214
Chain machine, C. F. Pardee...... .
Chain, machine roller, W. Morgan..
Chair. See Invalid’s convertible chair.

chair. Reclining chair.
Chalk, substitute for billiard cue, W. H. Wiggins. 329,349
Chart, radially folding synchronous, J. M. Ludlow

Opera

329,178
Check row wire, reel for, G, W. & F. P. Murphey.. 329,066
329,845

Checking device, freight, W. B. Thomas...........
Chromates and bichromates, manufacture of, W.
J. Chrystal.
Churn dasher, J. W. Boyd.
Cigar mould, F. C. Miller.......
Circuit controller. W. A. Leggo....
Clam. See Skate clathp. Wire clamp.
Clasp for ribbon rolls, E. W. Raymond............. 829,212
Cleaner. See Flue cleaner.
Clock, H. L. Phillips.....
Clothes drier, J. H. Pearsall... ..
Clothes wringer, H. C. Hopkins, Jr
Clothes wringer, J. L. Kirby.... ..
Clutch, friction, E. Jordon...........
Clutch, friction, E. P. & H. C. Walter.
Coat, pommel, H. Emanuel........ ....
Cock, stop and waste, H. A. Gorham
Coffee mill, E. H, & C. Morgan ....
Coffee roaster, S. S. Kingery.....
Collar, horse, W. H. Wetmore.......
Coloring matter, making, A. T. Bohme..
Combing machine, wool, J. Midgley...
Composite roller, F. Taylor......
Cooking apparatus, steam, R. E. Deane.
Corset, J. 8. Crotty
Corsets, machine for shaping, 8. H. Rosenberg. ... 320,414
Coupling. See Car coupling.
Crane and derrick, W. 8. Doan.........ooueees

cveees 329,148

Crane, traveling, B, Samuel...........c.c.coovvv.... 329,219

Crib, F. W. ClarK....covviieiiiiiiiinniiinnennans . .. 829,016

Crusher. See Rock crusher. Seed and grain
crusher.

Cuff fastener, J. V. Pilcher ... 320,207

Cultivator, revolving, J. T.Campbell... . 829,137

Curb and gutter, street, G. D. Sutton........324,342, 329,344

Curb, street, G. D. Sutton.... ...cocoevvirnnieniinnss 329,843

Cut-off for hydraulic and other engines, L. B.
TUDDS. oo eveiee cereeresnnesianssncorssssssonsnanss 329,417

Cutter. See Tube cutter.

Dash making machine, R. G. Wood... .. 329,42

Desk, school, N. Johnson .

Desk, school, G. Munger...... 0,

Dish, covered, W. F. Snively
Distilling and concentmtmg liquids, C. C. Peck,
829,073, 829,074
Distilling and concentrating liquids, apparatus
for,C. C. PeCK...oovvnrniiieiniiiiiennnneianns
Divers, system of communication with, P. Hunt-
1Y i
Door check, G. R. Elliott..
Door check, pneumatic, G. R. Elllott
Door spring, G. R. Elliott........

Door spring and check, J. Bardsley. 329,000
Door spring and check, combined, W. F' Fal]s 329,082
Doubletree, W. C. Peckham.. [ 329,075
Drainer, folding dish, F. Eaton. 829,150

Draw bar, H. L. Peck..........
Drawing board, E. Jordan
Drier. See Boneblack drier.
drier.

Drill. See Twist drill.

Dust pan, N. T. Folsom
Eggs, device for preserving, ¥
Electric battery, T. L. Kauffer...........
Electric machine, dynamo, C. M. Ball..
Electrical apparatus protector, C. F. Elden..
Electrical communication with moving vehicles,

Clothesdrier. Graln

apparatus for maintaining, L. J. Phelps,
829,076, 329,077
Electro medical battery, T. H. HickS.......ocvvuu. 829,310
Elevator. See Hay elevator.

Eievator, V. Borst.. . 829,129

Embalming tables, arm rest for, J. H. Clarke . 320,140
Embroidering machine, J. A. Groebli....... . 328,985
Enameling, J. Hines . 329,165
Engine. See Carding engine. Exploslve engine.

Traction engine.
Explosive engine, Asher & Buttress ... 320854
Fanning mill, J. Luxem....... . 320,401
Feed rack and trough, combined, R. W. Dye . 320,029
Feed water heater and filter, P. Brickman. . 829,265
Fence, 8. J. Miller.. . 829,197
Fence post, M. W. Huffaker ... 328,046
Fender. See Carriage wheel fender. Plow fend-

er.
Fertilizer distributer, W. I. Collins... .. 829,020
Fifth wheel attachment, A. A. Meyers. . 829,194
Filter, boneblack, F. O. Matthiessen................ 329,329
Filter for filtering saccharine liquids, boneblack,

L AR C 7 731 11 0 829,306

Filter for flltering sugar liquor, boneblack, K. O.
Mathiessen..
Filter for filtering sugar liquor, continuous. F. 0.

Matthiessen......ccovvveeeeieeiinnniiiiinnenaina, 329,184
Filters, boneblack dlscharger for continuous, T.
Filtering apparatus, G. H. Moore. . 820,064
Filtering paper, 8. H. Johnson .. 028,947

Filtration through boneblack, apparatus for de=-
colorizing saccharine and other liquids by,
Matthiessen & Quimby.......coooiiiiiiiiinnnnn, 329

Filtration through boneblack, apparatus for de-
colorizing sugar liquor by upward, E. E.

QUIMDY. «ovviinnnniniiians seatennseecionnncecnes. 329,210
Filtration through boneblack, apparatus for de-

colorizing  sugar liquor by upward, F. O.

Matthiessen ... 320,332
Firearm, breech-loading, D. M. Lefever... . 829,897
Fire cracker holder, W. Nugent........ . 829,068
Fire escape, A. G. Bierbach..... . 829,256
Fire escape, J. & J. J. Bruckner. . 329,359
Fire escape, D. J. MacLean..... . 326,953
Fire escape, T. D. McKinzie................. . 829,190
Fire escape ladder, Henderson & (xlaesllne . 828,948
Fire extinguisher, automatic, J. Buel.. . 329,360
Fire extinguisher, automatic, J. Hill. . 829,311
Fire extinguisher, hand chemical, A. B. Harrison 329,309
Fire kindler, L. E. Osborne... .o 320,070
Fireplace, G. E. Sharpe....... .. 820,224
Fire screen and ventilator, A. E. French... .. 328,932
Fish cutting board, O. Andrews........... . 828,995
Floor and surface, metallic, Cargill & Kent. . 320,012

Flower frame, 8. A. Elliott.

Flue ¢leaner, J. A. Hurley..

Folding table, H. 8. Webster..

Fork. See Hay fork. Potato or manure fork.
Tedder fork. Tuning fork.

Frame. See Flower frame.

Fruit gatherer, J. Stonebraker...c...cceeeveeieeenn. 329,095
Furnace. See Boiler furnace. Gas fumace.

Furnace door, D. M. Maxon..... PERT . 828,955
Furnaces, apparatus for charging blast. and other

shaft, C. S. Hurd........... . . 829,044
Furniture pad, C. M. Rhodes . 829,213
Game board, A. F. Knorp... . 329,395
Game wheel, W. Dennings.. . 39,312
Gas, apparatus for making water, P. E. De Mill,

B 1 T Y .. 320,200
Gas burner, regenera.tive, E. 0. Schartau . 820,087
Gas engine, J. F. Place.. . . 828,970
Gas furnace, J. Ashcroft ... 328,914
Gas governors, automatic pressure regulator for,

328,942
Gas lighting burner, electric, D. Rousseau. . 328,917

Gas lighting device, electric, D. Rousseau.......... 328,976

Gas pressure regulator, R. F. Hatfleld.... ......... 329,163
Gas producer for metallurgic operations, Lilien-
berg & Dwight.......ooovvviiens . .o 329,058

. 820,011
. 32,216
. 328,308
. 329,056

Gasg regulator, A. W. Cadman.
Gate, D. 1. Cobb.
Gate, H. 8. Harri
Gate, E. J. Lane.....
Gearing, J. F. Walker.
Gong, electric, J. P. Tirrel .
Governor for controlling steam engines, electrie,
P.W. WIllans...oooviiiiiiiiiiiiiiieeieeiiiiiiiees
Governor, valve, H. F. Hodges....... seasraerasnnens 329,041
Graduating arcs upon mathematical and other in-
struments, Clark & Totten...
Grain drier, J. Milne..
Grain drier, A. Wolcott
Grain drill fluke, P. M. G\mdlach
Grain scourer, G. 8. Cranson..

Grate,J. Duffy........ccoeeunnns

Grate for burning gas in fireplaces, W. S Jarboe.. 329,172

Grub puller, W. D. Tompkins......., veereene veeeeens 328,983

Guard. See Watch guard.

Gun barrel, G. V. FOSDery.....cooeeiricrueceesens .. 829,308
328,980

Guns, spring seated butt cap for, H. E. lt‘lnney. .
Handle for package carriers, C. C. Boyd .
Hanger. See Tobacco hanger.
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Harmonic recorder, automatie, E. Gray.. 329,886
Harness 10op, L. A. Hastings. .. 829,038
Harrow, A. Hirshheimer.. . 829,040

Harrow and cultivator, roller spring tooth, R W.

. & A W.Davis...oooeviiiiniiiiiviininan. .. 320,311
Harrow tooth, J. C. Forbis....... .. 829,085
Harrow tooth and holder, G. E. Wilcox .. 328,992
Harvester, J. B. Gemmill....... Chresessaresransasens 329,158

Harvester butter and apron belt or carrier, L.

Hay elevator and carrier, J. B. Comer.
Hay fork, horse, H. D. Babcock. .

Hay loader, J. W. Foust...... .. 829,388
Hay rack, F. L. Johns.........cccooveinninnnn ... 820,047
Heater. See Car heater. Feed water heater

Heel machine, F. W. COY..ovevriiirinnneieiiiannnnns 320,022
Heel nailing machine, F. F. Raymond, 2d.. . 820,079
Hitching device, I. E. Palmer......... 329,071

Hoisting drum, elevator, B. W. Grist..
Holdback vehicle, Chegwin & Eldredge v

Holder. See Fire cracker holder. Paper holder
Hook. See Trace hook.
Hoop skirt, C. E. Brown

Horse power, Kelly & Dieter. 529,394
Horseshoe, L. G. Claude...... .. 329,141
Horseshoe pad, D. Meredith. . 829,198
Hose coupling, C. E. Mark.... 329,326

Hose manipulator, J. Roby.
Hub, W. P. Bettendorf..
Hub, vehicle wheel, W. (:. Mercer
Hulling machine, 8. Spitzer.......
Hydrant and plug, G. A. Warner...

Ice planer, Loring & Giles..........
Indicating device for sensitive instruments, G. B.

. 328,944
Jack. See Painter’s jack. Wagon jack.

Joint. See Steam boiler joint.

Kiln for firing decorated china, E. Detwiler.......
Kneading and elevating dough-like, etc., matter,

apparatus for, A. J. A. Dumoulin .............. 329,376
Kneading machinery, dough, H. Werner..... 329110
Knob and stop, combined door, Leger & Keller. 329,321
Knob attachment, J. B. Bowman.............. B

Ladder, step, C. A. Rittmann...
Lamp bracket, J. W. Culmer
Lamp, electric arc, A. G. Holcombe................
Lasting machine, Copeland & Crisp...
Lasting machine, heel, G. W. Copeland
Latch, gate, C. T. Bond...
Lathe, R.C. Fay...............
Tathe, automatic, H. Voight.
Letter box, I.. Ehrlich...............
Letter boxes, electrical alarm for, L. Ehrlich...... 320,294
Letter boxes, electrical indicator for, E. E.
Weaver..... ccoeeiieinnnns coee one Creecsesecenosnee
Lifter. See Stone lifter.
Link machine, J. F. Busey
Link, split, W. H. Clay..
Log boat, W. A. T)exter
Loom shuttle box operating device,

329,245

. 329,010
329,142
. 329,145
J.

. 329,39
. 329,087
. 529,176
. 329,48
. 829,155

L.

Loom temple for tubular fabrics, W. Hanse.
TLow water alarm, J. W. Kenyon..
Low water alarms, float for, A. Weldon..
Mail bag, Feinthel & Dinkelbihler....

Mangle, C. Whitney............. . 829,250
Matrix making and printing machine, O. Mergen-
B 1) =3 N X
Metal plates, apparatus for coating, Taylor &
LeysShon...iiiiiviiietenineieiniienes ceenns

Metal shearing machine, A. Stover
Metal surfaces, machine for grinding, A. anes..
Micrometer gauge, E. A. Marsh.. .
Middlings purifier and separator, E W. Howard.. 329,168
Mill. See Bark mill. Coffee mill. Fanning mill.
Mill stock feeder, G. Cottrell..........coeveiieennnn.
Mould. See Cigarmould.
Mortising machine, J. Oppenheimer (r)............
Motion, mechanism for converting rotar
Kniesser.......
Motor. G. S. Elliott..
Motor, G. A. Myers..
Musical instrument, mechanical, M. Gally
Musical instrument, mechanical, M. A. Wier,
820,419,

Night soil, offal, ete., consuming, A. Engle..
Nippers, cutting, P. Broadbooks..

Nut lock, W..C. Mintle......... .
Nut lock, E. R. Procter....... «..occovvveeiiinnennnn
0Oil, device for extracting and refining crude, J.
0 7 1 328,925
. 329,026

829,292

828,200
Packing for pistons, journal bearings, ete., Good-

sell & Elsom . 829,160
Pad. See Blotting pad. Furniture pad. Horse-

shoe pad.
Pail car, Spruce & Comstock................ e 329,231
Painter’s jack, O. W. Van Denburgh................ 329,243
Pan. See Dust pan.

Paper bag former, P. Jehle .. 329,173
Paper box, R. Brotz........... . 829,184
Paper boxes, die for making, C. T Remu . 829,080

Paper, device for holding writing, P. E. De Mlll

5 PN 329,201
Paper holder and cutter, Morrison & Herron...... 329,200
Paper making, pulp digester tor, Ritter & Kellner 329.217

Paper pscka.ge for toilet and other purposes, O.

Paper pulp from wooden blocks, mnking, G. l«'
Cushman..ce.ooiviitiinniiiiiinieiiriinnans
Paper punching press, C. A. Lleb
Paring and coring machine, apple, F. Cllngman
Piano, stringing, J. F. Conover
Pinions, apparatus for making, A. C. Dalzell......
Pipe joints, device for sealing, J. A. McCormick.. 529,405
Pipe wrench, F. A. Schramm
Planter anchor, check row, J. C. Barlow.. e
Planter and fertilizer distributer, seed, Esco &
Roane g
Planter, corn, B. Nunamacker
Planter marking attachment, corn, W. H. Clay....
Planter, self-checking corn, J. A. Shaw..

329,143
. 829,001

Plow, J. W. BUITOWS. ....oivtneiinnnnns 829,008
Plow and planter, W. P. Bettendorf.. . 820,123
Plow fender, I. Davis........ ....... . 328,924
Plow, subsoil, Dorrance & Ebersole . 829,028
Plow, wheel, A. Lindgren......... . 328,952

Poke, animal, D. F. Sandusky. . 829,220

Post. See Fence post.

Potato or manure fork, M. Jincks................... 829,046
Pottery press, J. 8. H. Lovett........ tesesiennnane .. 329,060
Power. See Horse power.

Power press, N. C. Stiles ...........cooeiniiinnnn. 329,286

Press. See Pottery press. Power press.

Pressure regulator, Ball & Smith . 010

Kreientific Jmerican.

Pressure regulator, J. W. Kenyon....
Printer’s dash, J. R. Cummings... ..
Printer’s galley, W. H. Golding........
Printing machine type bed, J. T. Hawkins.. .
Printing machines, sheet delivery for oscillating
cylinder, J. T. Hawkins..
Protector. See Electrical nppa,mtus protector.
Puller. See Grub puller.
Pulley, sash, H. L. Blodgett.. ceen
Pulley, sash, T. M. Kenna..........

. 329,317
Pulp barrel bodies, manufacture of, S. M. Hotch-

D 1T 329,048
Pump for oil cans, ete., J. B. Nelson................ 829,067
Pump, non-freezing force, W. M. Stevenson,

829, 233, 329,234
Pump piston, W. M. Stevenson

Pump, vacuum, B. Thoens.........
Pyroxyllne compounds, manufacture of, J. G

Scale rack.

Rack. See Feed rack. Hay rack.
Rail friction clamp, W. Emmett...

Rails, rerolling old, G, Hargreaves..... 328,931
Railway block signal, E. H. Slaybaugh .... 329,092
Railway frog, A. A. Strom..............

Railway signal, J. H. Ames

Railway signal, F. E. Kip..
Railway station or terminus, ‘transfer, R. R. Haz-
ard .. 829,164
Reclining chair, E. G. Cameron . 829,212
Reel. See Ribbon reel.
Refrigerating apparatus, C. H. Evans...
Registering machine, automatic, W. H. Barber...
Regulator. See Gas pressure regulator. Pressure
regulator.
Ribbon reel, J. B. McMurtrie
Ripper and cutter, combined, J. W. Cole..
Roaster. See Coffee roaster.
Rock crusher, E. W. Jones......cccoevivieiinnnnnans
Roller. See Composite roller.
Roller mills, ete., feed regulator for, S. Leetham.. 329,057
Rope reel, Kizer & Clink.. . 829,053
Safe bolt work, electric mechanism for operal mg.
D RS ToY P s 1)
Safe bolt work, electrical m.echanism for operat-
ing, F. S8edgWicCK......ccoovviiiiiiiiiiiiiiieiannnes
Sanitary appliance for children, etc.. Booth &
Dyer....cvoeeeivinennennens
Sash balance, W. Ormsby....
Sash cord guide, H. L. Blodgett........
Sawing machine, circular, D. M. Maxon.
Sawing machine, portable, E. Beghtel...
Scaffold brackes, J. H. Ballmann .
Scale rack, portable, Tillmeyer & Bolton
Scarf exhibitor, neck, J. H. Boyce
Scourer. See Grain scourer.
Screen. See Fire screen.
Screw machine, E. A. Marsh............oooievvienen
Screw swaging machine, A. C. Lewis .
Seal, metallic, C. L. Pond

829,380
329,120

... 329,191
. 329,019

829,048

Seed and grain crusher, cotton, J. W. Anthmne

Selling machine, mechanical automatic, D. W '
ShieK. . iviirieiiiiiiiiiiiiaiiiiiiiie s 329.225

Sewer scraper, self-adjusting, M. Fitzsimons. . X

Sewing books, pamphlets, etc., device for, M. J.

Baker..
Sewing machme qulltmg frame, . T. Davis......
Sewing machines, tack pulling ‘'mechanism for

boot and shoe, W. 8. Brainard...................
Sheet metal corrugating rojl, J. L. Lewis
Shutter worker, P. K. O’Lally.......... e

Shuttle binders, die for making, Wyman & Gor-

Signal.

nal.
Skate clamp, roller, N. A. Tanner
Skate, convertible, T. S. Disston
Skates, oil drip washer for roller, I.. Steinberger.. 329,232
Sludge box, H. R. Sillman..........occiviiiiiiiinnnn, 329,221
Smelting and calcining lead and other ores, appa-

ratus for, B. R. Moffet........cooovvvvviiinnnnnns
Smoke consumer for furnaces, J. Donovan..
Snow plow, A. J. Witt......
Spark arrester, F. Mertsheimer...........
Spectacle temples, making, F. A. Clark.
Spinning frames, traveler clearer for ring, J. W

See Railway signal. lewny block sig-

Spinning machine spindle support, W. T. Carroll.. 829, 014
Spinning mules, revolving sweeping attachment
for, C. Ashworth
Spring. See Bed spring. Door spring. Vehicle
spring.
Springs, machine for making, C. K. Stinson..
Square and gauge, combination, W. Ford..
Square attachment, W. S. Winterbottom..
Starch, manufacture of, 8. Spitzer
Steam boiler, W. Esty.........cooevvinniane
Steam boiler joint or seam, J. E. Jerrold
Stone cutting machinres, centering device for, J.
.. 329,389
.. 320,214
.. 329,179
. 829,416

.. 329,004
.. 829,156
329,229
. 320.879
329,314

Stone lifter and carrier, R. J. Hosner..
Stone working machine, P. Christa..
Stool and seat, A. Luger............
Stove grate, ccal burning, D. E. Pari
Stove, heating, J. B. Oldershaw..
Stove or range, W. H. Swanton.......

Stoves, vapor burner for, J. O. Alley................ 829,251
Street receiver and stench trap, combined, D. W.
McConnell 329,404

Stud, lacing, M. Bray. .
Studs, device for setting lacing, M. Bray. .. 829,264
Stuffing box, T. Murphy.......ccocvviinnnns . 829,202
Sugar, removing the lmpuritles of raw, F 0

Matthiessen. 329,831
Swinging can, C. Weinedel. .. 829,247
Syringe. piston, E. W. McAllister........ sebessorsae 329,403
Table. See Folding table.
Table top, H. P. Sabbert
Tack feeding device, C. J. Brosnan..
Tack strips, machine for making comb, M. Brock
Tack strips, machine for shaping comb. M. Brock.
Tacking machine, J. E. Crisp
Tag, merchant’s registering, J. Krause..
Tank. See Oil tank.
Tanning, G. F. Schweitzer.........c...ccoevvvvvnnnn. 328,978
Tanning, suspending hides in, F. R. Tuttle.. .. 828,484
Target trap, J. I.. Raub..... . 329,211
Tedder fork, J. H. Thomas.. 320,242
Telegraph system,. non-interferlng fire a,larm. L.

H. MeCullough.....ooo iiveneniinianininnn, .. 329,187
Telegraph system, non-interfering fire and police, '

L. H.McCullough...........oloivveniiiivniiinnnns
Telegraph systems, testing -apparatus for -fire and

police, l.. H. MeCullough..
Telegraphs, central oﬂlce apparatus for fire alarm,

L. H. McCullough....... feedeeanacenaenticretenans 329,186
Telegraphs, multiplex-local circuit for, F. I.. Pope 329,410
Telegraphs, multiple local -eireuit for electric, F.

. 829,263

329,086
829,268
829,267
329,009
. 329,366
829,054

Telegraphy, multiple local clroult. for- el ectﬂc, F.
T Pope... ..... e aeeaen

. 89,111 l

Telephone, T'. A. EQisOn. ...ocovsvuvennnnns veeennses. 829,030

329,369 | Telephone, J. H. Robertson ..329,084, 329,085
329,158 | Telephone receiver, speaking, J. H. Robertson.... 329,083

. 828,940 | Telephone transmitter, F. D. Marston ... . 829,321

Telephonic transmitter, 8. E. Beedy ... 329,001
Tenoning machine, H. 8. Boynton..................
Textile fabrics, ete., centrifugal machine for
treating, J. O. Obermaier... ..........coeveuees 329,
Textile fabrics, including paper, préserving,
strengthening, waterproofing, and glossing, C.

Textile fabrics with waterproofing, etc., apparatus

for treating, C. A. Maxfield......... e 328,958
Tie. See Bale tie.
Tile, machine for laying drain, I. Webster......... 329,246
Tin folding machine, four edge, J. W. & H. Eager 329,149
Tobacco hanger, C. Engert... ...ccoveeiiiaieannnes 329,301
Tool, combination, G. Plumpton.................... 829,208
Top roll clearer, automatic, S. D. Learned . 329,320
Torpedo, marine, W. I. Chambers....... 328,919
Toy, A. P. Brown...... . 829,269

Trace hook, C. B. Webb.........coviiiiiiveneninnnns 329,108
Traction engine, J. H. Elward... ..829,153, 320,154.
Traction engine, L. C. Taber . ...........ccoeeieet 329,238
Trap. See Target trap.

Trap for soil and other pipes, S. 8. Hellyer........ 329,388
Tray, finger ring, T. S. Coffin.......cccoevvvvnnneeinns 829,018
Tree. See Doubletree.

Truss, S. M. Van Alstine............cceeveveeiiinnene 328,925
Tube. See Bottle tube.

Tube cutter, D. A. Ritchie 328,973

Tubing, machine for making metal, D. A. thchle 328,974
Tuning fork, D. W. Segrove cereene.. 322,000
Turning machine, A. T. Booth....... Leee.. 829,126
Twist drill, M. C. JohnSOn.....cvvviiiriiiinninnnens 329,174
Type bars, machine for dressing, O. Mergenthaler 328,961
Tpye writers, register for, H. W. Yonley . 329,116
Valve, check, L. Schutte.. .. . 828,978
Valve gear, F. M. Davis.. 328,288
Valve gear, J. B. Quinn.. . 829,838
Valve, steam engine, Westinghouse & Bole........ 329,347
Vault, safe deposit, R. E. Dixon ... 329,147
Vehicle brake, J. B. Hinton.......... . 829,312
Vehicle running gear, G. E. Garretson . 828,933
Vehicle spring, J. Kengel . 829,316
Vehicle, spring propelled, G. B. Berrell.
Vehicle, two wheeled, J. C. Blocher.....
Vehicle, two-wheeled, W. C. Bradford..
Velocipede, H. L. Chapman...
Velocipede, J. M. Tryon.....
Ventilator wheel or fan, E. K. Kittoe...............
Vise, pipe, H. Meadows
Wagon, dumping, C. M. Titus.
‘Wagon jack, W. 1. Sehryver

Washer. See Bottle washer.
‘Washing machine, S. Garrett
‘Washing machine, H. Hassenpflug..
‘Washing machine, S. Martin......
‘Washing machine, H. H. Tuttle..

Washing rubber, hand, J. W. Williams............. 329,350
‘Watch crowns, apparatus for corrugating cores

for, A.C.Dalzell........ coveiviinaieeniinnnnnanns 329,285
Watch crowns, apparatus for ma.king cores for,

A.C.Dalzell.....ooveivnviiinnennneiniiinnien 329,284
Watch guard, C. F. Bauer............ 320,122
‘Water closet supply tank, W. Bunting, Jr 829,361
Water wheel, J. H. Williamson........ 829,851

Weather strip, J., Sr., & J. Shilling, Jr..

.Wheel. See Car whee}. Game wheel; Ventllatm‘

wheel. Water wheel.
Whiffletree circle, W. Bailey.
Window screen, W. M. Dana......
‘Wire barbing machine, A. J. Bates......
Wire clamp and coupling, E. M. Hamllton
Wrench. See Pipe wrench.
Wrench, A. W. Stossmeister.........cooevvvuvinnn..
‘Wringer. See Clothes wringer.

DESIGNS.
Bucket ear, J. H. Alexander......eeeeevveneerninneens 16,348
Cornice, F. Mankey....... ..... 16,358
Hinge, stable, W. C. Hanna, Jr...... 16,349
Lamps, etc., pendant for, N. Jenkins. . 16.350
Lamps, ete., pendant for, W. R. Noe.. . 16,355
0Oil cloth, C. T. & V. E, Meyer... .... .16, 351 to 16,854
Panel, F. Mankey......covevivennnenns .. 16,857
Water closet bowl and trap, A. Shaw . 16,365

TRADE MARKS.

Antidote for rheumatism, B. G. Amend.............
Axes, hatchets, mattocks, adzes, picks, and grub

hoes, C. K. Hawkes L1207
Caramels, G. E. Adams... . 12,698
Cartridges, Union Metallic Cartridge Company... 12,720
Cigars, J. T. ISert....oeveiter verviuiieennniernninannns 12,709
Cotton goods, gray, colored, and bleached plain or

twilled, L. 1,oOMiS...ocovviveiiinsirieennnnan 12,712, 12,713

Cotton sheetings, brown and bleached, Boott Cot-
ton Mills

Guano, L. N. & J. S. Hopkins..

Medicine for the cure of neuralgia and like dis-

eases, J. 8. NicoldB......oooveiiiiiiiiinnniiinne oo 12,716
Pails and tubs, woollen, Menasha Woodenware
COMPADY +evvrrrrniinniine totteteereareersesesnnes 12,7114
Paint, New York Fireproof Paint Company........ 12,7115
Prunes, dried, G. A. & C. F. Fleming................. 12,706
Remedy for certain ngmed diseases, Stuart Manu-
facturing Company.........covevvvvunnns ..o 12,718
Sewing machines and sewing machine attach-
ments and supplies, Singer Manufacturing
PG

Soap for laundry and general household purposes,
. J. Armstrong & Co.
Soap, powdered, I. G. Taylor

Soap, toilet and laundry, Colgate & Co 12,704

Tobacco, plug, J. G. Dill......... F N <. 12,705

Tobacco, smoking and chewing, C. W. Allen Com-
pany..

‘Whips, drlvmg. Lay, Van Deusen & Co....
‘Whisky, Colburn, Birks & Company.......
‘Wines, Hungarian, S. B. Wortmann & Co
Wines, Hungarian Tokay, S. B. Wortmann & Co...

12,
1 710, ]2.511
... 12,703
»
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A printed copy of the specification and drawing of

any patent in the foregolng list, also of any patent |

issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired, and remit to Munn & Co,, 361
Broadway, New York. We alsofurnish copiesof patents
granted prlor to 1866 but at increased - cost, as the

specifications, not being printed, must be copied by 10

hand.

Canadinn Patents may now be .obtained by the
inventors for any.of the .inventions named in the fore-
going list, at a.cost of .$40. each. For full instruction
address Munn & Co., 361 Broadway, New York. Other

ceedennsaranas Veawed 30411 . foreign patents may also be obtained.

. tive Engines.

[NoVEMBER 14, 188s.

Wdverfisements.

Inside Page. ench jnsertlon - - « 75centn a line,
Back Page. ench msertion - = = $1,00 a line.
(About eight words to a line.)
Engravings may head adverticements ot the same rate
p¢r line, by measurement, a the letter press. Adver-
ts must be 7 d atp tion office as early
as T hursday morning to axmear in next issue

EDISOIN

Ing:m;«lescem Electric Lamps, Y4 to 20

N\ Dental'and Surgical Illuminators.

) Complete Electric Railway, $8.50,
“B" batteries for lights, motors, bells, ete.

Electric lights for microscopes.

Instruments and general Electrical supplies.
Send stamp for catalogue.

The STOUT - MEADOWOROET (0.,
Authorized Agents of the Epison Lamp Co.,
21 ANN STREE"T,
P. 0. Box 2411. New York City,

BOILER TUBES.—A VERY USEFUL

table, giving the draught area and heating surface of
the various sized boilertubes and flues in use. Con-
tmned in SCIENTIFIO AMERICAN SUPPLEMENT, No.

67. Price 10 cents. To be had at this office and from
all newsdealers.

Remington Standard Type-Writer

Purchasers per-
mitted to return by
Express C. 0. D. for
full purchase price
at any time within
thirty days, thus

giving an opportun-
ity for cogaparison
® with other ma-
chines.

Wyckoﬂ’, bealnans & Benedict,

339 Brondway, New York.
ELECTRIC CONVEYORS.— DESCRIP-

tion of two ingenious systems for the electric carriage
of small packages. Illustrated with 13 engravings. Con«
tained in SCIENTIF:C AMERICAN SUPPLEMENT, No.

464. Price 10 cents. To be had at this office and from
all newsdealers.

BRANCH BoILER WORKS <T~3
STEAM BOILERS OF ALLKINDS
pfgas.

“" WesT

Stacxs Tawns, Sream P/ﬁr Pumes,
Ais KiNos or Vagge, T CysPIf
; Srean,

| ‘anD ErrGTRE SUPPLIES, BC. <

TRAINING FOR MECHANICAL ENGI

neers.—A paper by Prof. G. I. Alden, treating of the
ends which epgineering schools must aim to secure in
order to meet the growing demands of the profession.
Conta.lned in SCIENTIFIC AMERICAN _SUPPLEMENT,

0. 46:2. I'rice 10 cents. To be had at’this office and
from all newspeaners.

HYPNOSCOPE —A PAPER BY J.
Ochovvicz, M.D., describing a new apparatus for ascer-
taining to what Jdegree persons are hypnotizable. With
three figures. ntained in SCIKNTIFIC AMERICAN
SUPPLEMENT, No. 473. Price 10 cents. To be had at
this office and from all newsdealers.

£ New Catalogue of Valuable Papers

contained in SCIENTIFIC AMEKICAN SUPPLEMENT, sent
free of charge to any address.
MUNN & CO.. 361 Broadway, N. Y.

REPAIR. OF BOILER TUBES.—BY
F.W. Eichholz. A very valuable paper. How to repair
leaky tubes. How to remove worn-out tubes. ow
to repair tubes in service, a,ndcput them in place again.
Illustrated with 11 figures htained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 467. Price 10 cents.
To be had at this office and from all newsdealers.

WATCHMAKERS.

Whitcomb Lat ;ﬁﬁegﬁh% e&gtqr

made by the A
tham, Mass. CATALOGUES FRE!

A NEW HYDRAULIC MOTOR.—FULL
description, with nine illustrative figures, of a novel
hydromotor devised by Mr. Yagn for irriga ating and

other purposes. Contained in SCIENTIFIC
QUPPLNMMNT. No. 463. Price 10 cents. To be had at
this office and from all newsdealers.

Bundrews 2, Bed
rews Folding e
e The only Perfect Bed!!
40 Stgles' #20 up. The only ad-
Justable suspension spr!ng.
A. H. Andrew: ., &
195 Wabash Ave. Chicago, 19 Bond Bt. New York.

BRIDGE ACROSS THE MISSISSIPPI AT
Prairie du Chien.—By John_ Lawier, C.E. A paper read
at the Annual Meeting of the American Soclety of Civil
Engineers. and discussion following. With five engrav-
ings. Contained in SCIENTIFIO. AMERICAN SUPPLE~
MENT, No. 463, Price 10 cents. To be had at this
office and from ail newsdealers,

Before
buying,
see the

ot Wheel,
(,O Wall

[CATALOGUES FREE T0 ANY ADDRESS
t

Qs\%“\%\\\\r&\%\%\'\ww%s SO\

FRICTION CLUTCH
Pulleys and Cut-off Couplings.

JAS. HUNTER & SON. North Adams, Mass,

R Woodworking Machinery. «

- For Planmg‘ Mills, Furniture
- and Chair Factories. Car and
Agricultural Wor 8, Carriage
and Buggy D8, and General
rkers, Manufact'd by
e Egan (‘omrnny,
Cinclmmti, 0.. U

ull assortment of Perin Saw Blades, &

PETROLEUM AS FUEL IN LOCOMO-

A paper by Thomas Urquhart.—<How loco-
motives are arranged for burning petroleum. The spray
injector, - Storage of petroleum. Experimental engines
and tenders. esults of comparative trials. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT No. 455. Price
cents. To be had at this office and all newsdealers,

EPPOWER a2 TLIGHT.

Electricity for all Manufacturing Purposes.

Motors, Dynamos, Butteries, and T.amps.

Ewc'mo YI\AMIC Co., 224 Carter St., Philadelphia.
Consultmg Electrical Engineer.

Consultntion by letter at reasonable rates.

b“
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ERITS MIVERALOGY CINPLITED.

JUST PUBLISHED.

Mineralogy Simplified. Easy Method of 1dentify-
ing Minerals, including Ores, by means of the Blowpipe,
b{l Flame Reactions, by the épectroscope, and by Humid
Chemical Analysis. Bused on Prof. Von Kobells’ Tables
or the Determination of Minerals, with an Introduc-
tion to Modern Chemistry, by Henri Erni, A.M., M.D.
Second edition, revised and enlarged. Illustrated by 121
engravings. 395 pages, 12mo, price $3.00. By mail free of
postage to any ad%ress in the world.

Contents.—PART 1. Chapter I. Chemical Philosophy.
1I. Auxillary Apparatus and Manipulations in the Labo-
ratory. III. Preparation of Reagents most frequently
required for Analysis inthe Wet Way. IV. Blowpipe
Analysis and Apparatus. V. Reaction of Oxides_with
General Reagents. VI. Colored Flames, }¥lame Reac-
tions, and Spectrum Analysis. VIL Special Methods for
Determining Certain Elements, or some of their combi-
nations when present in Complex Chemical Compounds.
VIII. Fusing and Fluxing. PART II. DETERMINATIVE,
MINERALOGY. Chapter IX. Onthe Determination of
Minerals by means of Simple Experiments with a Blow-
Blpe, aided by Humid Analysis. X. Characteristic Be-

avior of the most important Ores before the Blowpipe,

and with_ Solvents. Appendix. Carbonaceous Com-
pounds. Index.

§F~The above or any of our Books sent by mail, free of
Pmtlgqe. at the publication price, to any address in the

85 Our large Catalogue of Practical and Scientific Books,
96 pnges. Svo, and our other Catalogues and Circulars, The
ml; cm'eridnfar ever, bmtnch %‘ Setence agnpued me éft'ljlsé

ree and free of postage to amy one in any [
world who will furnish ma&rtth M%dduss.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS,

810 Walnut Street, Philadelphia, Pa.
To introduce them, we

BIC OFFER. 79/00 Away 1,000
Self-Operating Washing Machines. 1f you want
onesend us yourname, P. O.and express office at
once. The National Co., 23 Dey St , N. Y.

AERIAL NAVIGATION.—DESCRIP-

tion and illustration of a new aeronautic machine, de-

vised by Mr. Fred. W. Brearey, Secretarf' oft Aero-
nautical Society of Great Britain. Contalned in SCIEN-= |

TIFIC AMKRICAN SUPPLEMENT, No. 467. Price 10
cents. To be had at this office and from all newsdealers.

A New Drill Chuck.

THE HARTFORD.

No. 1 holds O to 14 in. Price, $7.00.
No. 2 holds 0 to 5 in. Price, $8.00.
@™ It cannot be excelled. Address
THE CUSHMAN CHUCK CO.,
Hartford, Conn.

Or any dealer in machinists’ Tools.

STEAM CATAMARAN MAY BAR-
rett.—Plans and specificationn of the catamaran May
Barret], a family cruising boat built for use onrivers
and lakes. Construction of hulls deck beams. main
deck, upper works, engine and boiler, wheel. With 10
figures. Contained in SOIENTIFIC AMERICAN SUPPLE-
MENT, No. 472, Price 10 cents. To be had at this
office and from all newsdealers.

FOR WOOD

rower. LATHES onperi.

POWER
All sizes. Catalogues free. Lathes on trial.
SEBASTIAN, MAY & CO.,
165 West 2d Street, Cincinnati, O.

DRAINAGE.—A SERIES OF VERY
excellent directions for draining railways. roads, etc.,
by Mr. Charles Paine. Contained in SCIENTIFIC AMERI-
CAN SUPPIEMENT, No. 468. Price 10 cents. To be
had at thig office and from all newsdealers.

O IFSCRIPTION @e @@l

ERY g STEELSPRINGS. Newvork oy

PORTLAND CEMENT._THE §SCI-

ence and Art of the Manufacture of Portland Cement,
with observations on some of its constructive applica-
tions, By Henry Reid, C.E., author of ‘“ A Practical
Treatise on Concrete,” etc. 8vo, cloth. Price $7.25. Ad-
dress MUNN & CoO., 3&1 Broadway, New York.

A}
(lark’s Compressed Paper Skate Rollers.
A Immensely durable Easy running.
No slipping. No clipped floors. Com-
pa.ra,tivelf noiseless. Sample Set Lac-
uered, $1.25; Nickeled, $1.50. Postage
cts. additional. State size spindle.
Also Mfr. Steel Cased Rubber Roll-

Protect trade. GEOQ. P. CLARK (Box L),
rotect tra B Windsor l(,ocks, Ct.

ARCHITECTURAL PERSPECTIVE
for Beginners, with 11 plates of Practical Examples.
Quarto, cloth. By %’4‘ A. Vrigllllli;.- This bqo{: th bie selz)nt
t0 any address, postage prepa‘d, on receipt of price by
T A e O Yo" Biice #5.00. ’

TOVEY MASSAL OF CHEMIGTRY,

Embracing WATYXRY pPHIYSICAL and INOR-
. CFANIG. - EMISTRY.
can fré¥\he Twelfth English Edition.

* A new Ame) -
1,050 pp., Lesather, $3.00, ill be sent, postpaid, by

MUNN & 996.. on receipt 'y
B FOESIGNING. OF OF.
THED IRSN HIGH
Tustrated by Numerous ]}3,:1%51
n{

lers.

K

o :
BRIDGES. .
ings and 7 Folding Plates.
ructed, and Givin,
'ables. Price, $4.00.
MA.E. The very com-
convenience to both
workias a book of ref-
Broadway; New York.

howing Bridges ActuallyjCo:
?)iglens%ons; also contain:
J. A. L.WADDELL, C.E,, B.A.
plete indexd w111i Eggl\‘v: \(1)51 nght
dents and eng
:ﬁ%nce. ' Address, MUNN & c,g?.,

WANTED &5

to Build an

.and Ligh‘t

i ote. Those meanin

Seed Drills, eip. CREEW00

bR

FACTURER,
ntroduce some New
cultural Machines,
iness, address
ansville, N. Y.

ENGINEER’S POCKET \poox,
les 1. Haswell, Civil, Marine,
gilxlfél(‘er. Giving Tables, Rules, and
£ Mechanics, Mathematics, and Ph
Masonry, Steam Vessels, Mills Limes|
ete. pages, leather, po ~DO
This valuable work will be se
MUNN & CO., New York.

ANTED

goods. Salary 815 er Month and

tfit and particulars
v%'ﬂ‘ 0}:RD SILV%}RWARE

PERFECT

NEWSPAPER

The Koch Patent resevvingl o
magazines, and pam%mets.ha,s een recse X lm%'rt‘)’ge ]
and price reduced. Subscribers to the Sci\ BP0 M
ERICAN and SCIENTIFIC AMERICAN SUPPLL,,
supplied for the low price of $1.50 by m;’l‘l, o)
R ey e

Y .
every one who wishes to preserve the paper. '8ary for

Address MUNN & CO.
Publishers SCIR TIFIC Yy oo

BY
4} Mecnanical En-
ulas pertaining
s.tArchcltectulée.
T ements,
qrgs' Price $4.
ipt of price by

XT be |
25 at the

Scientific Qmerican,

FRHE NEW “GRESHAM” PATEN ™

AUTOMATIC

RE-STARTING

INJECTOR.

The most effective
injector ever placed
on the market for
stationary or portable
boilers. Reliable and
cheap.

A most remarkable
boiler feeder, which hag
Jjust taken the first pre-
mium at the Invent-.
ors’ Exhibition in Eng-
land.

May be used as a lifter manipulation what
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MANUFACTURERS OF

Yankee Notions and American Novelties

Are'respectful]y requested to forward Price Lists
and Catalogues to

DAUS & CO.,
35 Queen Victoria St., London, E. C., England.
And at Port Elizabeth South Africa.

DRAWING |4
INSTRUMENTS.

i Illustrated catalogue
sent on application to
M. 1. COMSTOCK,
6 Astor Place,
New York.

or a non-lifter; restarts after interruption of the
immediately without any feed from any cause,

SOLE REPRESENTATIVES IN THE UNITED STATES AND CANADA,

NATHAN MANUFACTURING COMPAN

92 & 94 LIBERTY STREET, NEW YORK.

OTTO CAS ENGINE.

GUARANTEED TO CONSUME 25 to 75 OTHER GAS ENGINE
PER CENT. LESS GAS THAN A N Y Per BRAKE-HORSEPOWER
SCHLEICEHER, SCHUMM & CO., PHILADELPHIA and CHICACO.

Leffel Water Wheels, @

With Important Improvements,
11,000 IN SUCCESSFUL OPERATION. B

FINE NEW PAMPHELET FOR 1885
Sent free to those interested.

JAMES LEFFEL & (0.,
Springfield, Ohio.
110 Liberty St., N. Y. City.

EASY STAR LESSONS, By Richard A. Proctor.
With 48 star maps and 45 other illustrations. Extra
cloth, $2.50. Will be sent postpaid by MUNN & CO., on
receipt of price.

NEW YORK B
(T

o
(

SINKING THROUGH QUICKSAND.
—A paper by H. W. Hughes, describing the Poetsch
process of sinking through quicksand by means of arti-
ficial freezing. ontained 1 SCIENTIFIC AMERICAN
SUPPI.EMENT, No. 468. Price 10 cents. To be had at
this office and from all newsdealers.

YOLNEY W. MASON & CO..
FRICTION PULLEYS CLUTCHES aud ELEVATORS.

PROVIDENCE, R. I.
GLASS PAINTING. BY FRED MIL-

ler. A Course of Instruction in the Various Methods of
Painting Glass and_the Principles of Design. Illus-
trated, 12mo, cloth. London, 1885. Price $2.00. This valu-
able book sent by mail prepaid by MUNN & Co., New
York, on receipt of price. .

ELTING AND PACKING COMP?Y,

The Oldest and Largest Manufacturers of the Original

MM‘”W SOLID VULCANITE

\

i :

"Fmery Wheels.
All other kinds Imitations and Inferior. Our name is sta d in full

standard BELTING, PACKING, and HOSE. Address mped in full upon all our

IEW TORIK BELTIINNG & PACKIING CO.
Warehouse: |5 Park Row, opp. Astor House, New York
Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston.
ey Bescriptith
orBooksMagazines,

E u' gﬁv@ﬁ"'f’egétaloﬂues.

c IRCII.LLABS. &C.
D

N7 FOR ESTIMATE,

Emery Wheel.
JOHN H. CHEEVER, Treas.
J. D. CHEEVER, Dep’y Treas.

ILLUSTRATIONS

ELM. _ IVioss’New Process ¢
’*'LEN WYU'EKT%Uperim!gﬂg)’ l]]J(het;)v{ethodE N

SEND GREEN STAMP FOR 24 PAGE CIRCULAR —- S«ND PHCTOCRAPH, DHAWING OR PRI

THE STOCKPORT GAS ENGINE.

Unequaled for Nimplicity, Durability, Reliability, Economy, Lightness, and
General Design.
Starts with ease. Receives an_impulse at every revolution. Runs silently at a regular
speed with the least attention. Send for particulars of Sizes and Prices to

DICKSON MANUFACTURING €O., Seranton, Pa. 112 Liberty Sto, No Y., U. S, A,

:—
MINING- AND ETOIS'T'IN G

X ﬁ»’.‘,\,‘ Machinery; also, Stationary Engines, Boilers, and Ventilating Fans. Estimates
g made and contracts taken tor constructing all kinds of Mining Machinery.

= X. A. FINCEH & CO., BOX 335, SCRANTON, FPA.

HOLLAND'S OPENWAY VALY,

The desirable features of this valve are
the positive action ot the disks, being forced
against the seats b{ our novel intermediate
wedge, avoiding all cutting and friction of
the disks against the seas.

Samples sent on trial. S8end for Catalogue.

HOLLAND & THOMPSON,
217 RIVER STREET, TROY, N. Y
How to

Become QUICK AT FIGURES, Pricc il eeeer>—
~—The Woodbury Company, Boston, Mass.—

RTIN BROS., Manufacturers of Sheet Metal
G s, Metallic Novelties, Patented Inventions, Elec-
trical Work, Brass and Iron Casting, Electro-plating, etc.
Factory and office, corner Hamilton and Neilson Streets,
New Brunswick, N.J. P.O.Box 285.

COPPER WIRE ; HOW DRAWN.—AN
interesting description of the process of drawing copper
wire as practiced at the celebrated works of Mouchel, at
Aube, Boisthorel, and Tillieres, France. Illustrated
with 5 engravinﬁs. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 471. Price 10 cents. To be had at
this office and from all newsdealers.

ANTED. The Canadian control of American office
and household novelties. Address
CLEMENT & CO., 373 Church St., Toronto, Ont.

ROCK BREAKERS AND ORE CRUSHERS,

We manufacture and suggly at short notice and lowest rates, Stone and Ore Crushers con-
taining theinvention described in Letters Patent. issued to Eli W, Blake. June 15th. 1858, togeth-
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
and July 20th, 1880. to Mr. S. L. Marsden _Al]l Crushers supplied by us are constructed under
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with
the manufacture of Bluke Crushers ip this country and England. )
FARREL FOUNDRY AND MACHINE CO.. Manufrs,, Ansonia, Conn,

COPELAND & BACON, Agents, New York, :

SHAFTING,
HANGERS.

Pat.Steel Shafting.
PATENT FRICTION CLUTCH,

Internal Clamp GCGouplings.

Send for Illustrated Circular and discount sheet.

A. & F. BROWN, 43 PARK PLACE, NEW YORK.

Friction Clutch.

==

B
Friction Clutch.

110 West 3d St.,
williamsport, Pa,, U, S, A,

-

Wood-working ~ Machinery,
Williamsport Machine Co. (Ltd).

“HAPPY

SURFACE PLANERS

BRADIETY'S
Upright Cushlioned

Helve Hammer

: Combinesall the best elements es-
R= sentialinafirst-class hammer.
BRADLEY & CO.,

Syracuse, N. Y., U. 8. A,

JUST PUBLISHED.

Gas Engines.

BY WILLIAM MACCREGOR.

12mo, 281 pages, with seven large folding plates. con-

taining 15 Wlustrations. Price, $3.00.
This is the first English work containing a popular
treatment of the principles involved in_that exceeding-
ly useful commercial motor, the Gas Engine. All the.
principal engines before the public are described, and
the differences of construction pointed out. Those his-
torical gas engines that have led to the present develop-
ment of the engine, are dealt with according to their
merits. . Alsothe users of gas engines will find valuable

information asto the management of these motors.

D. VAN NOSTRAND, Publisher,
23 Murray and 27 Warren Sts., N. Y.
.*. Copies sent by mail on receipt of price.

Established 1882,

I WISH to obtain price and particulars of a dry or
semi-dry clay Brick Machine that-ejects the bricks
from a revolving cylinder or other device directly upon
ballets. A machine requiring the brick itself to be lifted
by hand or carried from the machine in the mould will

not answer. Address .
D. R. SHIRAS,

Sharon, Pa.

For all kinds of
STEAM_ BOILERS.
RUE MFG. CoO., FILBERT ST.,

Philadelphia, Pa., U. 8. A.
ADVER’I‘ISERS Can learn the cost of n.n]g 1i‘ro-
gosed line of Advertising at GEO. P. ROWELL &
CO.”S NEWSPAPER Advertising Bureau, 10 Spruce
St., New York. Send 10 cents for a 100-page pamphlet.

IECTORS

oo " .‘ -fo oT- AW
Gsevo roal LATHE S ‘5 DR AW
[PRICE | T ~ BENCHES
B 22 e e iU MACHINERY, PSFL5

! il
i EHEARE;‘M W.W.OLIVER,
R ] BUFFALO, N.Y.

THE MANUFACTURE OF  CRUCIBLE
Cast_Steel.—A paper read before the Steel and Iron
Institute by Henry Seebohm. A presentation of the
facts connected with the oid-fashioned method of con-
verting bar iron into steel and then melting it in clay
pots to form ingots of cast steel. Contained in SCIEN=-
TIFIC AMERICAN SUPPLEMENT, No. 464. Price 10
cents. Tobe had at this office and from all newsdealers.

P H the essential element of
Life, Health and Man-
] igor! Send for FREE Treatise, ex-

. planatory of the New English system for
restoring the Nervous System, Lost Power, and arrest-
ing exhausting discharges.

CAVENDISH LABORATORY, 265 Sixth Ave., New York.

PERFUMES.—A PAPER BY JACOB

Jesson, describing various articles used in perfumery,
and the mode of Dre{mring essences therefrom, stating
the amount and cost of material required, and givin,
over thirty formuas for handkerchief extracts, with .
the cost of each. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 47:2. Price 10 cents. To be had at
thig office and from all newsdealers. :

THE

X\ GOLD AND JEWELLED
A MEDAL

Was awarded by the National
' y Medical Association
TO THE AUTHOR OF THE

SCIENCE OF LIFE.

I'l‘ being the best Medical Treatise on Manhood, Ex-
hausted Vitality, Nervous and Phgsic&l Debility, Pre-
mature Decline in"Man, the Errors of Youth, and the un-
told miseries resulting from indiscretions or excess in
early life, which the author has proved may be alleviated
and positively cured. Itis a standard medical work on
the above, and is a treasure to every youn% and middle-
aged man. Warranted as represented or the money re-
funded in_every instance; 300 Hages. embossed muslin, -
full gilt ; 125 prescriptions for all diseases. Price only si .
by mail, sealed postpaid. Illustrative sample, 6 cents.
Send now. This work is universally recommended by
the press, clergy, parents, and teachers, and every one of
its more than a million readers. Every man, young or
0ld, should read this book, and every sufferer should con-
sult the author. ‘There is a balm in Gilead; thereis a
physician there.” '
Address Dr. W. H. PARKER, .
4 Bulfinch St., Boston, Mass.
SALTER, Aug. 53, 188,

W.H. PARKER, M: D.—Dear Sir: I have just taken .
the last medicine you sent me. I am now (thanks to your
gkill) completely restored to good health. Last year, be-
fore commencing treatment, I did not think my health
could be restored ; But after using the first month’s rem-
edies, I knew there was hope. [ was_surprised at the
constant beneficial effect it produced. You really are the
good Samaritan, and I would most earnestly recommend
you to all suffering from nervous disease.

Yours truly, LBERT R—,
Salter, Waghington Co., Wis.

Book E, vol. xiii., case 122.

its CAUSES and CURE, by one

who was deaf twenty-eight years.

Treated by most of the noted speci-

alists of the day with no benefit. himself in
three months, and since then hundreds of others

by same process. A pl‘aln, simple, and successful home

treatment. Address T. S. PAGE, 128 East 26th St., New
York City.

MANHOOD .02 158

and secretly restored, full Vl%orNa,nD Pot/encyﬁe
. No

¥French llosplial '1rentmen rugging, Send for
11lustrated Work (sealed), 6 Consulting Physicians,
%A noted and reliable medical firm.”—Tribune & Farmer,

CIVIALE AGENCY, No. 174 Fulton Street, New Yorks

w E AK suffering from the ef-
fects of youthful er-

S—— rors, early decay, lost
manhood, ete. I will send you a valuable treatise upon
the above diseases,also directions for self-cure, free of

charge. Address Prof. F. 0. FOWLER, Moodus,Conn-

§ OTNIL ¥, A Quick, Pormanent

‘ Cara et Lot Manhed: Dontiity Ner.
vonsnens’Wetknes& No quackery. Ine

m‘“ﬁh e Proofs, Book sent sealed,

RIE MED, CO., BUFFALO, N.Y.
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Wdvertisements.

Inside Page, ench insertion - - - 75 cents a line.
Back Page, each insertion - - - $1.00 a line.

(About eight words to a line.)
bmgravings may head advertisements at the same rate
per line, by measuren<ént, as the letter press. Adver-
t ts must be received at publication office as early
a8 Thursday morning to uppear in next issue.

G ;J]Ium‘
|l

€

here is something which will not disappoint you. It
will cut iron as other saws cutwood. One blade, with-
out filing, will saw off a rod of half-inch iron one hun-
dred times. The blade costs five cents. Files todothe
same work would cost ten times as much.

Men in every calling will have them as soon as_the
know about it. We guarantee full satisfaction in all
cases. One nickel-plated steel frame and twelve saws
sent by mai\ prepaid on receipt of $1.50. Hardware
dealers will furnish them at the same vrice.

Millers Falls Co.,
74 Chambers 8t., New York.

SANITARY EXAMINATION OF DRINK-
ing Water.—By Prof. E. R. Angell. The odor of water,
and how to_detect it. Tests and their app ications.
Nitrates and Nitrites. Lead and iron. Test for lead.
Tests for organic matter. A valuable paper. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 462.
Price 10 cents. To be had at this office and from all
newsdealers.

MAGIC LANTERNS

And STEREOPTICONS, all prices. lews 1llustrating
every subject for PUBLIC EXHIBITIONS, etc.

ERA profitable business for a man with a small capital, Also,
Lanterns for Home Amusement. 136 page Catalogue free.
MCALLISTER, Mfg. Optician,49 Nassau St.yN. Y.

VELOCITY OF ICE BOATS. A COLLEC
tion of interesting letters to the editor of the SCIENTIFIG
AMERICAN on the question of the sgeed of ice boats, de.
monstrating how and why it is that_these_craft sail
faster- than the wind which propels them. Illustrated
with 10 explanatory di ms. Contained in SCIENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and from all newsdealers. -

WORK SHOPS.

‘Without Steam Power by using
outfits of Barnes’ Pat. Foot
Power machinery can compete
with steam power. Saws, Lathes,
Mortisers, Tenoners, Formers,
Ete, Sold on Trial. Metal
and wood workers send for

m

1
I STAR HACK SAW
=~ = ¢ T O

S B rices. Illustrated catalogue
= B free.
W. K, & JNO. BARNES CO,.,
Address No. 1999 Main Street, Rockford, Ill.

THERAPEUTICAL EFFECT OF THE
Internal Administration of Hot Water in the Treat-
ment of Nervous Diseases.—By Ambrose L. Ranney,
M.D. Rules for administration. The effects of the
treatment. Theory of the action of hot water. Points
in its favor. Conclusions. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 46:3. Price 10 cents. To
be had at this office and from all newsdealers.

WITHERBY, RUGG & RICHA RDSON, Manufacturers
of Patent \Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass.  Send for Catalogue.

9
H.W.JOHNS
ASBESTOS:
Roofing, Building Felt,

Steam Packings, Boiler Coverings,
Fire Proof Paints, Cements, Etc.
Samples and Descriptive Price Lists Free.

H. W, JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y.
175 Randolph St,, Chicago; 170 N, 4th St,, Philadelphia,

PATENT RIVETED MONARCH RUBBER BELTING.

Best in the World.
Specially adapted for PAPER MILLS, SAW MILLS, and
THRESHING MACHINES.

THE GUTTA PERCHA and RUBBER MFG. CO,,

New York, Chicngo,

San Francisco, Toronto.
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HIGH EXPLOSIVES FOR WAR PUR-
poses.—A paver by Prof. C. E. Munroe, U.S.N.A., dis-
cussing some recent experiments on the use of high
explosives for war purposes. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 494, Price 10 cents.
To be had at this office and from all newsdealers.

Rider's New and Improved
COMPRESSION

 Hot Air Pamping Engine

New and Improved Designs.

INTERCHANGEABLE PLAN

DELAMATER IRON WORKS,

C. H. DELAMATER & Co., Proprietors,
No. 16 CORTLANDT ST., NEW YORK, N. Y.
And 40 Dearborn Street Chicago, Ill.

HYDROPHOBIA.--A PAPER BY DR.

@G. Vaillant, giving his experience with simaba cedron
as an antidote to hydrophobia. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 468. Price 10
cents. To be had at this office and from ail newsdealers.

MODEL and g SendforCircmars,

EXPENMENTA .E.Jones&Bro,

I IR cincinnaTy, 0.
WORK seiiim. .

(Mention this Paper.)

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi-
ciency. Needs no care or skill; cannot
get out of order; hus no moving parts.
A smuperior Fire Pump.
Instantaneous and powerful, ever ready.
Available, wherever steam pressure can
be had, for pumping any kind of liquid
hot, cold, sandy, impure, etc.). We make
en sizes, prices from $7 to $15. Capaci-
D ties from to 20.000 gallons per hour.
State for what purpose wanted and send for Catalogue
of “Pumps.” = Van Duzen & Tift, Cincinnati, O.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. CWi?;J dix(‘]eictigns fo:}&gﬂ?ﬁé}gﬁh gggt
engravings. Contained in SCIENT -
l”IJJ‘lngEN’lg. 59, Price 10 cents. To be had at this office

and of all newsdealers.
introduced. Made by CHA

ELECTRI
7 Ferry Street, New York; 416 ‘Arch

SCHIBREN & GO &
Street, Philadelphia; 86 Federal Street, Boston.

LEATHER BELTING the
best and most reliable Belt Seer

AND FINE GRAY IRON ALSO STEEL

,—,I—;"E’ABL\_E ) CASTINGS FROM §PEC\ALTERN$
jTHOM

e/ FINE TINNING jap— PATTEZL
AS DEVLIN 30,0 " ¢inismine . APANMNP e
LEHIGH AVE. %X AMERICAN ST. PHILA

Aluminum Bronze, Aluminum Silver, Aluminum Brass,

AND

SITL.ICON BRONZE,

Furnished in Ingots and Castings.

Rods and Wire Made to Order.

We have no Sheet Metal.

Our Malleable Castings can be made of over 100,000 pounds tensile strenﬁth, with extraordinary power to with-
stand corrosive influences, and unrivaled beauty of color. Send for pamphlet.

THE COWLES ELECTLIC SMELHNG

AND ALUMINUM C0., CLEVELAND, 0.

ICE REFRIGERATING

and Ventilating Machines-
Jarmans Patent. YORK
MFG. CO., York, Pa.

ECONOMIC

GAS ENGINES.

Best in principle, workmanship, and materials.
An unequaled small Motor adapted to all uses.
Simple, Safe, Economical, Durable.

Four sizes: 1 H. P., 3§ H. P., 1 man power, and a Sewing Machine Motor.

Send for Circulars.

ECONOMIC MOTOR CO.,

MOTOR CO.’S

9 CORTLANDT STREET, NEW YORK.

UBBER

ROOFING

WM. A. BARRIS,
Providence, R. L. (Park 8t,) Sixminutes’ walk West fromstation.
Original and Only Builder of the
HARRIS-CORLISS ENGINE,
‘With Harris’ Pat. Improvements, from 10 to 1,000 H. P.
Send for copy Engineer's and Steam User's
Manual. By J.W. Hlll, M.E. Price$1.25.

MENTION THIS PAPER.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty years' ex-
perience, and now have unequaled facilities for the prep-
aration 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, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Rei Infri ts, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa~

citic Building, hear 7th Street, Washington, D. C.

] L]
Costsonly $3.25 per s%. (10x10 ft.) Lasts i
alife time on Steep or Klat roofs. Ready for use. 4Any-
body can apply it. Illustrated book Free if you mention
this paper.” Write at once to 143 Duane 8t., N. Y. City,
INDIANA PAINT AND ROOFING CO.,

/ T1GHT&SLACK BARREL Macy

A1 A SPECIALTY

-~ JOHN GREENWOQD &CO.
ROCHESTER N.Y

ICE-BOATS — THEIR y CONSTRUCTION

and management. With working drawings, detaids. and

directions in full. Four_ engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfall,

.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

Transmission of Power.
sSuspension Bridges,
Tramways,
and other applications of

WIRE ROPE

Trenton Iron Co.
WORKS and OFFICE, TRENTON, N. J.
New York Office—COOPER, HEWITT & Co., 17 Burling
Slip. Philadelphia Office—21 North Fourth Street. Chi-
cago Office—146 Lake Street.

MENTAL CONTAGION IN INEBRIE-
ty; an ioteresting psychological study.—By T. D.
&others, M.D. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 474. Price 10 cents. To be had at
this office and from all newsdealers. The same number
contains a paper by T. L. Wright, M.D., on The Froperty
of Alcohol which Allures the Neurotic to Drink.

VAPORATING FR

——————————————
11 treatise on improved M__ =
methods, yields, profits, prices fmfz2gl
and general statistics, FREE.

AMERICAN MAN’F’G CO.

P. 0. BOX R. WAYNESBORO, PA,
ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
fllustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°.
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
dPrlce 10 cents. To be had at this office and of all news-
ealers. ;

.

PATENT

LD ROLLED
» SHATFTING.

The fact that this shafting has i5 per cent. greater
st,ren%th, a finer finigh. and 1is truer to gauge, than an
other in use renders it indoubtedly the most economical
We are also the sole manufacturers of the CELEBRATED
COLLINS’ P AT.COUPLING, and furnish Pulleys, Hangers,
etc., of the most approved styles. Price list mailed on
appfication to J%NES & {AUGHLINS. Limited,

- Try Street. 2d and 3d Avenues, Pittsburg, Pa.
_Corner Lake 2ud Canal Sts., Chicago, 111.
UF~ Stocks of this shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
Geo. Place Machinery Agencv. 121 Chambers 8t., N. Y.

SHOEING HORSES.—ABSTRACT OF A
aper by Secretary Russell, of the Massachusetts State
oard of Agriculture, giving some valuable hints on the

proper method of shoeing horses. Contained in SCIEN-

TIFIC AMERICAN SUPPLEMENT, No.461. Price 10 cents.

(o

To be had at this office and from all newsdealers.

of cost.
KINS STANDARD PACKING.”

71 John Street, N. Y,

The Best in the World.

‘We make the Best Packing that can be made regardless
Users will sustain us by calling for the * JEN-

Our “Trade Mark ” is stamped on every sheet. None

genuine unless 8o stamped. §F Send for Price List ** B.”

JENKINS BROS,,
79 Kilby Street, Boston,

n-.

v PATENT
JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

J C. HAND & CO.
614 and 616 Market St., Philadelphia, Pa.

Tél E sco P E s ;ﬁotogr%t:cll?u‘%n ’/:: Ami

ateur,
era_Glasses, Microscopes. ATLMSLEY
CO. successors to R. & J. Beck, Philadelphia.
¥ 1llustrated Price List free to any address.

/AN DUZENS

MECHANICAL
BOILER cLEANER

WATER PURIFIER
° MANUFACTURED BY

-2, EW.VANDUZEN 5

GINA
QOINA,
(&) oH.rf/’ff
SPRING MOTORS.—-DESCRIPTIONS
of various spring motors for vehicles. Cole’s car pro.
peller. Pugh’s sgﬁng motor for street cars. -
more’s spring motor for cars. Pfautz’s spring motor.
Other motors. Illustrated with 4 engravings, Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 473.
Price 10 cents. To be had at this office and from all
newsdealers.

{15 AMERIGAN BELL TELEDRONE G0,

95 MILK ST., BOSTON, MASS.

REMOVES ALLMUD ¢
ND \

A
SCALE

This Company owns the Letters Patent
granted to Alexander Graham Bell, March

7th, 1876, No. 174,465, and January 30th,

1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

The Sciemitﬁ American.

THE MOST POPULAR SCIENTIFIC PAPER
* IN THE WORLD.

Fublished Weekly, #8.20 a Year; #1.60 8ix Menths.

This unrivaled periodical, now in its forty-first year,
continues to maintain its high reputation for excellence,
and enjoys the largest circulation ever attained by any
scientific publication.

Every number contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popular
style a descriptive record of the most novel. interesting,
and important ad#ances in Science; Arts, and Manufac-
tures. It 3hows the progress of the World in respect to
New Discoveries and Improvements, embracing Machin-
ery, Mechanical Works, Epngineering in all branches,
Chemistry, Metallurgy, Electricity, Light, Heat, Archi-
tecture, Domestic Economy, Agriculture, Natural His-
tory, etc. It abounds with fresh and interesting subjects
for discussion, thought, or experiment ; furnishes hun-~
dreds of useful tions for i It promotes
fndustry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should have a plaee in
every Dwelling, Shop, Office, School, or Library. Work-
men, Foremen, Engineers, Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every walk
and professiou in life, wiil derive benefit from a regular
reading of THFR SCIENTIFIC AMERICAN.

Terms for the United States and Canada, $3.20 a year;
$1.60 six months. Specimen copies free. Remit by
Postal Order or Check.

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

T ¥ 1=

Scientific American Supplement.

THE SCIENTIFIC AMERTCAN Sf/PLEMENT is a sepa-
rate and distinct publication f & SCIENTIFIO AM-
ERICAN, but is uniform there in 8izge, every numbver
containing sixteen large pageg LEE S\crpNTiFrc Am-
ERICAN SUPPLEMENT is publi f63 Weekls}, dnd includes
a very wide range of contentgf It Presentsa $he most re-
cent papers by eminent wrig It 8l the prixgaipal de-
partments of Science and #. Useful A":a en’ wpracing

Biology, Geology, Mineralgy+ Natural Hfstory, \ Geo-
graphy, Archaology. Astr y, Chemistry, Electricityg,
Light. Heat, Mechanical JJ5\neering, Steam and Rail-
way Engineering, Miningohip Building, Marine En-
gineering, Photography, feehhnology, Manufacturing
Industries, Sanitary Enfreering, Agriculture, Horti-
culture, Domestic Econfty* Biography, Medicine, etc.
A vast amount of freshffd Valuable information per-
taining to these and aljf Subjects s given, the whole
profusely illustrated vf* e08Tavings.

The most importantineering Works, Mechanisms,
and Manufacture: “-grme and abroad are represented
and described in 1 Jor P LEMENT.

Price for the § JUCMENT for the United States and
Canada, $5.00 & Yo, T one copy of the SCIENTIFIC AM-
ERICAN and onds; of the SUPPLEMENT, both mailed
tor onme year .00. Address and remit by postal

order or checkgn-

oY

© Co., 361 Broadway, N. Y.,

| Publishers Scrr~1¢ AMERICAN.

To Koreigy, | scribers.—Under the facilities of

e SCIENTIFIC AMERICAN is now sent

the Postal Bn?

by post direc & New York, with regularity, to sub-
seribers in G fritain. India, Australia, and all other
British colo [°0 France, Austria, Belglum, Germany,

ther European States; Japan, Brazil,

Russia, an¢ tat

Mexico, ar ttj; ::r o]f Central am']V South America,
Terms, wk '\'Txmce jn gountrives' Canada excepted,
$4,go1d, £ [ MURICAN, one year; $9, gold,
for both. tlg i:]r‘;llchMwRICAN anl SUPPLEMENT for
one yeag’«i\- d“ f:s pcstage, which we pay. Remit
by posl:p‘.‘” or draft to order of

$IMUNN & CO., 361 Broadway, New York.

iy

o
PT NTING INKS.
T s & g v it
vard grhila., and 47 Rose St., opp. Dmga:il{f??.




