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THE CLAPP-GRIFFITHS STEEL PROCESS,

The métallurgy of iron has for several decades past
attraeted the closest attention of the chemists of both
Europe and America. Ithasbecome,beyond question,
the chief industry of the century, and’ i;herefore worthy
of their best study. Each of the numerous depart-
ments of iron working has claimed its special investi-
gators. In the reduction of the ores to the crude pig
metal, the improvements have been marvelous. The
clumsy stone furnaces of twenty and thirty years ago,
with thelr weekly produect of forty to a hundred tons,
have given place to the graceful shafts of iron and fire-
brick, which now produce as much as three hundred
and twenty-five tons of pig metal in twenty-four hours.
In the subsequent transformations which the crude
metal undergoes, the changes have been no' less re-
markable The mtroductlon of the Bessemer process

in 'this country, and the revolution effected by the
cheap steel thus made posmble, are within the memory
of many of our readers.

This meta.llurglea.l a.ctlvn:y has brought the introduc-
tion. of so'many. unprovements and modifications that;
perfect as the art of the irn worker has now become,
new changes must be expected at every turn. It isour
present purpose to illustrate one of thesei 1mpr0vements
—the process of: Messrs. Clapp & Grifiths—as it has
now passed from the experimental to the practical
stage, ﬁnd its rapid introductlon among American iron
works indicates that it is destined to become an- im-
portant factor in the metallurgy of coming years."

‘But it will, perhaps, be advisable to first pomt out
the condition of ‘the mdustry at the time of the intro-
duction of this new process, and glance at the ﬁeld
which 1t is probably to oceupy.
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At present a strong tendency exists to substitute steel
for wrought iron wherever possible. The change is
not the result of any demand on the part of consumers,
nor in many cases: is 11; ‘due to any superiority of steel

over iron. The cause- ‘m even more potent. It is sim-
‘ply because it is easier and cheaper to make steel than

iron, and this being the case, the substitution must in-
evitably follow. Yet this tendency has certain limita-
tions. 'Crucible and open-hearth steel are still too_ ex;
pensive to be used for aught save the better grade of
goods, while the Bessemér product is restricted by the
quality of the crude materials it requires. and the
heavy expense of erecting and operating, such ‘a plant:
For years the puddling futnace has been used to pro-
duce iron, but it has done so at a heavy cost and with
a labor the severity of which in time becomes fatal
(Continued on page 196.)
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1% the collision was so great as to break one of the com-

o Cg.; at Glasgow, and was launched on June 21, 1883.

L08s OF THE CUNARD STEAMER OREGON.
On Sunday, March 14th, at 4:30 A. M., thesplendid
st8amer Oregon, from Liverpool bound to New York,
when off the Long Island coast, collided with an un-
known sailing craft, and both vessels were lost. The
sailer is supposed to have instantly sunk with all on
board. The Oregon floated for 8 hours, and then went
down in 120 ft. water. All on board were saved. The
accident took place about 10 miles out from the shore
and about 50 miles east of the entrance to New York
harbor. The wind was light, sea calm; it was dark, but
clear enough to see lights on shore.
The steamer was running at full speed, over 20 miles
per hour. The lookout shouted as he saw the ap-
proaching sailing vessel, a white light was seen, the
wheel was turned hard-a-port; instantly the two ships
collided, the supposed schooner swept by, and was seen
nomore. The Oregon’s engines were worked for half
an hour, when the fires were extinguished by rise of
water to the furnaces. It was found she was making
water rapidly. By-the collision a large hole, stated by
the captain to be 18 feet square, was made on and above
the water line, and another hole, 4 X 6 feet, was made
below the water line. The great ship soon began to
settle. Signals were given—guns and rockets; erderly
preparations made to occupy the ten lifeboats. All
were supplied with life preservers. By 10 A. M. two
small sailing vessels had come to the rescue, and to
these, by means of the boats, the passengers and crew,
896 souls in all, were safely transferred. The crew
numbered 205. Soon another large steamer, the
Fulda, came up, and the people were taken on board
and carried into New York. At 12:30 P. M. the Oregon,
having settled to the level of the water, plunged head
downward and went to the bottom, in water 120 feet
deep, and there lies, in an upright position, masts
above water.
It is supposed the schooner may have been at anchor
waiting for turn of the ebb tide, as ,the usual colored
lights, required to be shown by sailing vessels when
under way, were not seen on the steamer. Captain
Cottier of the Oregon seems to have been equal to the
emergency, and to have done all that a cool and skillful
officer could do under the circumstances. Of this his
successful transfer of so many persons without loss is
evidence.
Probably no finer specimen of marine architecture
than the Oregon has yet been produced. She was un-
surpassed in strength and speed, supplied with many
requisites for safety, but lacking in flotation power
and in devices suited for the temporary stoppage of
leaks. She had nospecial means for preventing access
of water to fhe furnaces. Ome of the firemen states
that the passageways between three of her compart-
ments were open at the time of the accident, and could
not be closed; another statement is that the force of

partment partitions, thus knocking two compartments
practically into one. :

The loss of the Oregon emphasizes the need, many
times heretofore by us expressed, of further inventions
and study in the line of safety appliances for sea-going
vessels. Honor and emolument await the man who
can show how to keep a merchant ship afloat, with-
out greatly increasing the cost. It is easy enough to
make unsinkable vessels if the exchequer or building
fund is large enough. Double ships, with many air
chambers, can be made, which will certainly keep the
ship afloat. But for commercial purposes such boats
would not pay, owing to enormous cost ; and it is doubt-
ful whether they could have speed enough, owing to
their increased weight.

Let inventors ponder the subject, and if possible con-
trive some new way of arranging materials so as to
evolve a new style of unsinkable vessel. The compart-
ment system is of great value, but is not wholly suffi-
cient. To say the least, it can be much improved.

The steamship Oregon was built by John Elder &

Her dimensions were : 520 feet in length, 54 feet
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Some of the difficulties in the way of safety in such a
ship as the Oregon may be conceived if we consider
what takes place, mechanically, during an ocean voy-
age. The exertion of 13,000 horse power is equal to
191,517 tons lifted a foot high every minute. Her
screw pushes the ship ahead with a power equal to that
of twenty of the most powerful locomotives; 300 tons of
coal a day must be brought to the fires, and the ashes
removed; 2,500 tons of fuel must be stored and handled.
The confined area of the vessel seems to forbid the em-
ployment of anything except manual labor in the

work.
——————tlp—4- O P P— e

A8 TO THE SINKING OF THE OREGON.

The bare fact that the Cunarder Oregon rqc%the
injury which caused her loss from collidon ™with a
sailing vessel seems to be pretty well sustained.. Be-
yond that, the testimony is confused and conflicting,
and the retieence of the ship’s officers, especially upon
several important points, lends an airof mystery to
the affair which certain admissions of the crew serve
to intensify. On the one hand, we are told that it was
a clear, starlit night when the collision took place, and, -
on the other, that it was hazy. Remembering that
neither the first officer, who was on the bridge, nor the
watch on deck, including the lookout forward in the
ship’s eyes, could be certain as to whether the strange
sail was a sloop, schooner, tern, or square-rigger,
whether she was close-hauled or. running free, the
supposition that the weather was hazy seems not un-
reasonable.

‘When, contrary to the sea-going rules, the masters
of the ocean racers run at full speed as well in thick as
in clear weather, it is scarcely to be expected that they
will acknowledge so great a speed as eighteen nautical
‘miles an hour, and at the same time admit that it was
logged in thick or even hazy weather.

The testimony of all those on deck at the time of the
accident agrees that the stranger went down soon after
‘** with all on board.”

Yet, under the hypothesis that it was so thick they
did not see her, and could not make out her exact rig
even when she was close aboard, and that, running at
the rate of eighteen knots an hour, their vessel would
have been fully.ts70 miles away from thescene in about
six mil,ua%es{iifore she could have been stopped—this
Assertion must be set down as surmise only.
© With the conditions prevailing of smooth sea and
light wind, it is not impossible that some of the
stranger’s crew were taken from the wreckage by a
passing vessel, and, if such is the case, we may yet
hear a very different version of this unfortunate affair.

A curious bit of testimony, gathered.from more than
one person aboard the Oregon, is to be found in the
assertion that a white light was seen ahead several
times before the accident occurred. The first officer,
who was on "the bridge and in command, says he
took it to be the light in the rigging of a pilot boat,
or a torch, which it is customary to burn on ¢he deck
of such eraft when a steamer is sighted. But the
pilot boat on that station having now beclFheard
from, we know with something like certainty that
the vessel which caused the disaster was not a pilot
boat. Now, no other sailing vessels save pilot boats
are permitted under the law to show a white light
when under weigh. The law says that,when under sail,
these craft must show a green light in the starboard
fore shrouds and a red one in the port shrouds.
Therefore, when a sailing vessel shows a white light,
it indicates her to be either a pilot boat cruising for
ships-or a merchantman at anchor. We are told that
the wind was west by north and light, and a glance at
the tide tables shows us that, at the time of the colli-
sion, the tide was running on the first quarter of
the ebb, thatis to say, it was running to the east-
ward. Under these conditions of head wind and tide

and smooth sea, the most nafgral thing for a sailing
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the Oregon’s officers, that the strange sail was stand-
ing inshore on the port tack, with the wind over her
port quarter, is untenable. For, if she were bound
east, the west by north wind would have been dead
astern for her; the most natural position for her sails,
wing and wing; and her course exactly parallel with
that made by the Oregon, though in the contrary di-
rection. To say that a sailing vessel bound east, with
the wind dead aft, was on the port tack, and heading
N.N.E., would imply that her skipper had lost his
senses.

If, on the other hand, the stranger was bound into
New York, but instead of being at anchar, as suggested
above, was really beating down the coast against wind
and tide, she would seem, according to the position of
the injury to the Oregon, to have been close-hauled on
the starboard tack. She could not pay off her course
without running into the steamer. All that was left
her was to come up into the wind and go about on the
other tack. Having the right of way, and time being
short, she did neither, and the steamer, whentoo late,
ported her helm to avoid running over her, and as a re-
sult struck her a glancing blow.

—_—  eter———
PRACTICAL DIRECTIONS FOR LIGHTNING RODS.

As the seagon of thunder storms is not far distant, a
few practical directions for lightning rods may be
found useful.

Quarter inch naked copper wire, such as is used for
street electric lights, will do for the rods. Two of such
rods are better than one, each rod to be continuous, or
if jointed, the joints to be soldered.

Run the upper end of rod around the edges of the
chimney, and thepeaks and edges of the roof; bend so
as to leave a looped point at each corner; points to be
6 inches high. Fasten the rod directly to the exterior
of building with staples, no insulators. The bottom of
each rod should be wound around the metallic street
water pipe (or gas pipe, if there is no water pipe).
Better solder the rod to the pipe.

By means of branch wires or rods connect the lower
ends of the water leaders, also one end of each me-
tallic gutter, also all metals and metallic roofing, if
any, with the rod; solder the connections, and run
rod to ground and around the water pipe, as before
stated. Several separate rods may be used. The
more the better, if properly grounded.

The essential rule of safety is to have the rods well
connected with the earth. For this reason soldering to
the underground water pipe is advised.

If no. metallic water pipes or gas pipes exist, then
dig a very narrow trench four feet deep,. cone-shaped
bottom, and fill into bottom a continuous layer of coal
dust and lay the rod therein. Any kind of coal dust,
charcoal, hard or soft coal will do. The trench with
coal dust layer and rod therein should be say 100 feet
long. Coal is an electrical conductor. The object of
placing the lower end of the rod therein and extend-
ing the rod so far is to secure good ground conduction
and connection for the rod.

The great majority of rods now erected are deﬁment
in their ground connections, and consequently are
practi®lly useless. This is the reason we hear of so
many instances of damage, even when buildings have
rods. In general, the rod is simply stuck down two
or three feet deep into dry earth, which is about the
same as if the lower end of the rod were inclosed in
a bottle; such rods are fatally defective. Now is the
time to look to your rods. Correct the main defect,
by making a first rate ground connection, as above
described, or take dpwn your rod. The only chance
for safety is with @« good ground connection. The
risk of damage is less without a rod than with one
badly connected to Phe earth.

P

WATERPROOF QRITING INK AND PAPER.

An incident conneéteg, with the loss of the steamer
Oregon and her cargo calls a,ttentlon to some much
needed inventions. L

" A portion of her mail was saved beBre she hnﬁ. but
the bulk went down with the ship. A considerable
portion of this mail is reported to be of great value,
-eontaining. securities;eoupoms;-eter; amouting, as asT
‘been estimated, to over a half a million of dollars, be-
sides drafts, letters of credit, etc., the value of which
is unknown. .

A wrecking company employed to inspect the wreck,
and report upon the possibility of recovering the ship
and the cargo, reported that the cargo and mail might
probably be got out of the steamer, and the reconnoi-
tering steamer also picked up some floating mail bags
and brought them to New York, where their contents
were dried previous to forwarding them to.their ulti-
mate destination. Much of this mail matter was, of
course, badly damaged by wetting, and more serious
injury is to be expected in that which, at the bottom
of the sea, must be subjected to long soaking prior to
its recovery, if ever recovered.

Now, to secure a mail, as far as possible, from inju&
by submergence in salt or fresh bodies of water there
must be waterproof mail bags, waterproof pk;per, and

waterproof ink. .
Waterproof mail bags will not alone be gufficient, as

in the process of handling or raising them from a
wrecked vessel they are liable to be rendered leaky,
and waterproof paper would be of no service unless it
was accompanied by waterproof ink.

The mail bags need only be waterproof in the com-
mon acceptation of the term, and, if there could be cer-
tainty that they would remain so, nothing more would
be needed to protect documents or anything else per-
mitted in mail bags; but as holes are likely to be worn
or torn in them, the only final resource is in the pro-
duction of paper and ink that will resist the prolonged
action of sea water.

There can be no doubt, we think, that if paper and
ink which will meet this requirement can be furnished
at reasonable cost, they would at once find a ready
market throughout the civilized world, provided cer-
tain other requirements are at the same time complied
with,

Waterproof paper and waterproof ink. already exist.
‘What is known as parchment paper will withstand the
action of sea water indefinitely, and this can, of course,
be written upon by certain carbon inks in market con-
taining materials that, once dried, are thereafter prac-
tically insoluble. But that these do not meet the
wants of the public for writing materials is proved by
the fact that they are not universally employed for
transatlantic correspondence. The materials required
must not only resist the action of sea water, that is to
say, the sodium chloride, iodine, and bromine held in
solution, but they must be nearly or quite as conven-
ient to use as ordinary paper and ink.

The paper should be light, flexible, and opaque, to
economize postage; fold easily, and prevent writing
from showing through. As for economy in foreign
mails, it is essential that paper should permit writing
upon and copying from both sides.

The problem is both mechanical and chemical in its
nature, and the resources of modern chemistry and

mechanies should be, we have no doubt are, equal to’

its solution. Any seeming incompatibility in the re-
uirements named will probably vanish in a careful
study of these resources.

-9
-

The Gaskill Engine.

A new Gaskill pumping engine was added some
months ago to the waterworks at Buffalo, N. Y. It
has since been subjected to a three months’ test, prior
to its formal acceptance by the water commissioners.
This probationary period ended on the first of March.
The performance of the engine during these months
has been very gratifying. It indicates a marked fuel
economy, exceeding the guaranteed duty by about 11
per cent. Though now idle, awaiting the extension of
the street mains, it will probably eventually be utilized
for direct pumping, according to the Holly system, a
portion of the city being at present but imperfectly
supplied by the reservoirs.

—_—————t——
Railway Practice in Italy.

Mr. 8. Fadda, the Chief of the Department for Pre-
liminary Studies of Rolling Stock in Upper Italy, con-
tributes an interesting paper to the Transactions of the
British Institution of Civil Engineers, descriptive of
the methods of construction and operation of locomo-
tive engines in that department. (Paper No. 2,081.)

The first line was built in that country in 1838, be-
tween Naples and Portici. In 1859 railways were opened
in Parma and the Papal States. There are to-day 320
miles (15,000 kilometers) of road built, under construc-
tion, or authorized, about two-thirds of which are in
operation. The engines are usually of English con-
struction. Some of the more recent locomotives are
from French, German, and Austrian establishments.
Many of the gradients are very heavy, necessitating
heavy engines.

The shells of the boilers, curiously enough, are of
iron, the law forbidding the use of steel or of ‘‘homoge-
neous iron.” The fireboxes are of copper, though steel
has been tried unsuccessfully. The tubes are of drawyn
brass—70 copper, 80zinc. They must bear a test
sure of 25 atmospheres, receive the ferrule without
cracking, bear bending to-a curve of 20 in. length a.nd

ou , an

form and true to gauge. Iron tubesin adjacent parts
of Europe have been given up and replaced by brass.
All wheels, as well as axles, are of wroughtiron. The
tires are of crucible steel or of Bessemer or *Siemens tin
metal. The frames are wrought iron, the ecylinders of
cast iron, the slide valves of gun metal, often, the rods of
crucible steel. During late years, the number of en-
gines placed on the principal lines has exceeded those
so added in England.

The carriages are usually of the English type, but
sometimes of the American form. An intermediate or
composite type has of late been adopted, as suggested
by the late Heusinger von Waldegg, in which a pas-
sage is provided at one side the line of compartments,

) . Wl

:| along which the guards can traverse the carriage and

the train from end to end, the communication between
carriages being effected by the use of platforms at the
ends,.as in American- cars. ~This removes one of the
great dangers and inconveniences attendant upon the
use of the English style of carriage, and gives both the
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safety and convenience of communication of the
American design and the privacy in each compartment
enjoyed in the Continental systemn. In case of trouble,
it becomes easy té notify the guard, and to secure his
presence and aid.

Italy is still far behind the other countries of Europe,
generally, in all that relates to the useful arts, and the
introduction and maintenance of manufactures seem
to find but little encouragement or success. The
writer of this paper hopes to see a change in this re-
spect in the future, but evidently finds no great evi-
dence of progress at present.

—_— -t —
PHOTOGRAPHIC NOTES.

A Soda and Ammonia Developer.—Mr. W. Jerome
Harrison in arecent number of the Photographic News
speaks of using the following developer with consider
able success in the development of lantern slides and
negatives. He uses the pyrogallic acid in solution with
citric acid and sulphite of soda, termed sulpho-pyrogal-
lol, essentially a 10 per cent solution of pyro. He says:
I have made many slides with this soda ammonia devel-
oper, and without a single failure; while the wonder-
fully steady and uniform manner in which the image
is built up allows full density to be obtained and de-
velopment to be stopped at exactly the right time.
The small quantity of aminonia appears to act as a
“ whip,” starting development, and the soda then car-
ries on and completes the work.

With the use of sulpho-pyrogallol the development
may be prolonged without staining the ﬁlm

The normal developer is:

L 7 1 nunce.
502 T Q grains
N.H. 4Bl toiiiiitenetins tevies crvsnsennesnsnnnnes 1 grain

Carbonate of soda (washing soda)..........ocuvevennn.. 100 grains,
AMMONifA. .ev.vvviees von cernnneiiiniens ceeaaien.s...1 minim,

The ammonia used is in the form of a 10 per cent
solution.

Use of the Polariscope in Photographic Lenses.—In
the Br. Jour. of Photo. Mr. J. Vincent Elsden speaks of
the advantage which the polariscope has, when insert-
ed between the lenses, of preventing the injurious effect
on a plate of the strong reflection and glare which
sometimes occurs when the lens points toward a win-
dow or a large body of water.

He took a small Nicol’s prism from a microscope, out
of its brass mounting ring, and fitted it into a cork
rim ; he then inserted it between the two lenses of a
rapid symmetrical, so as to occupy the position usually
taken by the diaphragm. '

Owing to the small size of the prism, it acts as the
diaphragm itself.

The exposure in comparison with the use of the
smallest stop had to be twice as long.

By the use of the prism he was able to obtain a little
more detail in certain parts of the picture, where there
had been a strong reflection. Photographers have
often to deal with awkward cases of reflection from
shining surfaces, such as tombstones, oil paintings in a
room, sheets of water, and similar things, and the ease
with which a polariscope can be fitted to a lens suggests
the advisability of at least trying its effect in diminish-
ing the glare, especially as but little harm can result,
except an increase in the length of the exposure.

_———trr—
Scranton Bessemer Steel Work.

The Scranton Steel Company, of Scranton, Pa., re-
ports the following figures as the result of its Decem-
ber work:

Number of 12 hour turns worked........vceveeeienenensonns 25
Number of heatsmade.....c.ooooviiienniieiieniennenannns 1631
Total tONNAZE (Zro88) . .euiveue tevrrernsessserassenseansoons 20

Average tonnage per turn (Zros8)....veeeeeeereerenncnncanas 28880
Average number of heats per turn............covvves oun ..
Average tonnage per heat (gross). .

The number of heats per turn, 65 24 is very remark-
able, and is due to the small size and convenient ar-
rangement of the vessel plant.

————— it —
Freight Cars Drawn by Electricity.

Mr. John C. Henry, of the Henry Electric Railway

Company, Kansas City, Mo., writes us as follows:

**On January 29 I hitched our electric car Paci-
rergtTl 10 & Is. G, F. S. & U, coal car,

pounds, and took it up a 214 per cent grade. Yester-
day I coupled the same motor car to C:, B. & Q. box
car 19,178, weight 24,500 pounds, and started it without
jerking, on a 8 per cent grade. I claim the distinction
of being the first to haul regular standard gauge freight
cars by electricity, and would be pleased to have you
record it.”

L. I’Hote in Comptes Rendus says: As to theinquiry
if zine free from any foreign metals decomposes water
either on boiling or in presence of dilute sulphuric
acid, experiment proves that such is not the case.
Pure zinc heated with distilled water in a flask, so ar-
ranged as to receive the gases over mercury, gives off
no hydrogen on prolonged boiling, nor is it attacked by
dilute sulphurie acid. The presence of iron in propor-
tions of from 8 to 5 in 100,000 enables it to decompose
water. Traces of arsenic and antimony have the same
effect.
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WASHING MACHINE,

The side bars of the rubber are mounted on a
shaft uniting the lower ends of two arms projecting
from a shaft held in the upper ends of two standards
secured to the sides of the tub; the side bars of the rub-
ber are united by grooved rubber bars, as shown in
Fig. 1. The bottom rubber consists of a frame piv-
oted in blocks on the inner sides of the tub at the
bottom, to adapt the free end of the rubber to be
raised or lowered. Journaled in this frame are rollers.
The frame is moved by an elbow lever, over the
handle of which a hook on one side of the box can
be passed. The clothes to be washed are placed be-
tween the rubbers, the upper one being rocked to

DIXON'S WASHING MACHINE.

and froand at the same time pressed upon the clothes.
The lower rubber can be adjusted according to the
quantity of clothes to be washed.

This invention has been patented by Mr. Ellis W.
Dixon, of Yakima, Washington Territory.

[ —
-

IMPROVED SNOW PLOW,

The accompanying engraving represents a snow plow
for which letters patent have been granted to Mr. John
M. Poitras, of Deseronto, Ontario, Canada. One of
the main objects of the inventor was to provide a plow
light enough to be carried upon the forward part of
the locomotive, and which would always be in readiness
to clear the track of any-depth of snow that could be
removed by any snow plow propelled by one or more
locomotives.

The general form of the plow is very clearly shown
in the engraving, the upper cut being a plan view.
The face or share of the plow is formed of sheet metal
attached to a substantial frame, the upper end of which
is firmly secured to the locomotive. The shoe of the
.plow is made of steel and is secured to the under side
of an oak nose piece; the under side of the shoe is
curved to fit the nose piece, and on its front is a sharp
flange projecting toward the rear and overlapping the

POITRAS IHPBOVED SNOW PLOW

sheet metal covering. The construction allows the
front part of the plow to be sprung down upon the
rails under a great pressure, but it is usually held about
1%4 inches above the rails. The side edges of the plow
are strengthened by angle irons. Flanges heldon the
bottom edge of the cow catcher can be lowered to
thoroughly sweep the remaining snow from the track.
When theré is but little snow on the track, the nose of
the plow swings clear of the rails; but when the snow
is of sufficient depth, the shoe is forced down upon the
rails, and the snow is all guided up the inclined faces
of the plow and thrown to the sides.

Manufacture of Hydrogen Gas.

A new method for producing hydrogen gas is de-
scribed by MM. Hembert and Henry. Superheated
steam is passed through red hot coke in a retort. The
result is a mixture of hydrogen and carbonic oxide—or
what is known as water gas. These gases are then
passed on into a second retort, strongly heated, in
which a quantity of some refractory substance, such as
firebrick, is placed. At the same time, jets of steam
superheated to the point of dissociation are passed into
the retort, the result being a mixture of carbon dioxide
and a double amount of hydrogen. Thecarbon dioxide
can e absorbed by passing through milk of lime, and
thus pure hydrogen be obtained and collected in a gas
holder. One ton of coke is stated to correspond to
3,200 cubic meters of gas, and the cost is glven as 0015

‘franc per cubic meter.

—_—

Three Chimneys.

Three tall chimneys belonging to Kunheim & Co., of |
|Berlin, were lately destroyed by means of gun cotton.

The largest was about 147 feet high, and 10 feet diame-
terat the base. In order that it should fall outward
from the city, the charge of gun cctton (about 57 1b.)
was attached in portions to the side next the city and
tothe adjacent sides. All three were exploded simulta-
neously with a magneto-electricapparatus. The chim-
ney, instead of falling obliquely, collapsed vertically,
and on inspection the four walls of the pedestal were
found to have been driven outward. The bricks were
all detached from each other, and nearly all entire.
The debris was thrown a very little distance. The two
other chimneys, treated similarly, fell as was expected,
. e., obliguely away from the city. One of them, in
falling, broke in two about the middle.

-_— e ——
SMOKE CONDUCTOR. .

The object of this invention, which has been patent-
ed by Mr. Thomas Rundle, Jr., of Iron Mountain,

RUNDLE'S SMOKE CONDUCTOR.

Mich., is to provide an attachment for the T-couplings
of smoke or hot air pipes, whereby the different cur-
rents will be properly mixed and one cannot interfere
with the other. The bottom edge of the circular plates
is made semicircular to fit the inside of the pipe (Fig. 2)»
or on the corner in an elbow whose two pipes are
united at right angles (Fig. 1). A re-
cess in the plate increases from the mid-
dle toward the lower edge, and is pro-
vided with a cross piece having a hole,
through which a bolt can be passed.
By drawing the bolt up tight the edge
of - the plate is pressed firmly against
the pipe or corner. In each case the
plate acts as a deflecter, guiding the
——1| smoke in the proper direction. This
device is of special advantage where
the smoke from one stove is -con-
~ -~ == ducted into the pipe of another—for
__instance, when two stovesare at differ-
ent distances from the chimney, and
. only one pipe is to be used to lead the
o 3 smoke from both stoves to the chimney.

- i

—oe—
CAR COUPLING.

The car coupling herewith illustrat-
ed is automatic in its action of coup-

to uncouple the. cars to which it is
attached. .The drawhead and hook
are formed in one piece, and are
secured to the car in the usual way by meansof a draw-
bolt, as shown in Fig. 8, which is an under side view.
The forward, inner, and upper edges of the draw-
hook are rounded off, and the bearing face of each is
at right angles to the length of the drawhead; the

thé drawhead. Back of the face the drawhead is con-
cavely recessed to fit the convex face of the hook.
Upon the outer flat side of the drawhead isan eye, to
which chains are fastened; one chain leads to a*trans-
verse rod having a crank at each end, and the other
leads to a rod (Fig. 1) extending a little above the roof

side point of the hook projects out beyond the side of ﬂ(:op plate,
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ling, and is simply rotated in order|

of the car. These chains support the drawhead and
hook in the position shown in Fig. 1; for as the draw-
bolt projects froin the upper central corner of the rear
face of the head, the bulk of the weight of the head,
and hook is below the bolt, and if it were not for the
chains, the head would drop down to a point directly
below the drawbolt. When the cars come together,
the convex faces of the couplings strike upon each
other, and the drawheads are turned until the right
angle faces are in line, when the force of gravity will
return the parts to the position shown in Fig. 3, the
points of the hooks entering the recesses. To uncouple
the cars, one of the drawheads is turned by the chains

HARRINGTON'S CAR COUPLING.

to the position indicated by the dotted lines in Fig. 2,
when the hooks will clear and the cars may be moved
apart; or both couplings can be moved one-half the
distance. Each drawhead is formed with a recess to
receive the ordinary link when its use is necessary.

This invention has been patented by Mr. John H.
Harrington, of New Bedford, Mass.

>

AN IMPROVED “VENETIAN ” BLIND,

The illustration herewith represents a form of win-
dew blind composed of movable slats, so constructed
that the blind will be easy of adjustment, and can be.
readily held at the top, bottom, or middle part of
the window as desired. The top and bottomn bars
of the blind have tongues sliding in vertical grooves
in the uprights of the window frame, while the slats
have end pivots passed into the grooves, and are
connected at the front and back edges by chains se-
cured to the top and bottom bars, which hold the slats

HAWLEY'S WINDOW BLIND.

at the desired inclination and allow them to lie
snugly on each other. The top and bottom bars have
corner pieces, to which are secured chains for raising
or lowering them, a chain being provided for each
side of the window, which passes over pulleys in the
the free end resting in boxes on the win-
.frame, the slack being thus taken up, and the
n% being secured in any desired position by small
clampiX® levers at the upper corners of the frame.
This ‘Mvention has been patented by Mr. Henry
Hawley, ofCulpeper, Va. For further particulars ad-
dress MessiS/Latham & Hawley, of that place.
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A MECHANICAL COUNTER.

It is apparently a very simple matter to construct a
counter, but experience shows that these apparatus
are often the cause of a good deal of annoyance.
Either the wheels indicating the high numbers stick
on their axes by reason of their infrequent movement,
or the stroke of the lever i% too short and the pawl
fails to engage with the ratchet, or the stroke is too
long and the lever is bent, or some other trifling acci-
dent often intervenes to upset a test which has been
conducted with care and at great expense. All these
sources of difficulty appear to be avoided in Kaiser’s
counter, which we illustrate.

In it the axis of all the wheels is moved at each

=

Tia, 2.

IMPROVED MECHANICAL COUNTER.

stroke. and the length of stroke of the lever is almost

~tramaterial. Provided it moves over an arc of about
60 degrees, it will turn the number wheels satisfactorily,
and if it swing the whole 360 degrees, the result is just
the same. It is perfectly immaterial whether the
lever reciprocates or whether it rotates steadily either
in one direction or the other; in any case the numbers
appear in proper rotation, and they are always in line,
so that they can be read without effort.

Fig. 1 shows a perspective view of one form of this
counter laid upon its back, with the case removed to
show the mechanism; Fig. 2 is a detached view of a
pair of ring or star wheels; Fig. 3 shows the form of
both of these wheels; Fig. 4 shows an alternative ar-
rangement; Figs. 5 to 9 show the device by which the
motion is communicated to the number train. Refer-
ring to Fig. 1, it will be seen that there are two
parallel axes, one carrying the number wheels and the
other star wheels; these are both of phosphor
bronze. The periphery of each nuinber wheel is made
in two portions, one bearing the figures, and the other
being a plain band, which serves to lock the star wheel.
This plain band has a part cut away {(Figs. 2 and 3);
and at the time the star wheel is to be rotated, this gap
comes opposite the wheel, and thus leaves it free to
move. At all other times the band presses between one
or two pairs of teeth on the star wheel, and so locks the
latter fast.

In order that this arrangement may be practicable,
the teeth of the star wheel are much wider than the
disk upon which they are mounted, and half this width

lies inside the rim of the number wheel (Fig. 2). This

half ge%grwwmm
the otherhalf with a ring of teeth cast on the back of

the next number wheel (Fig. 2). Thisbeing understood,

the action is similar to that of other
counters. When the first number
wheel has made a complete revolu-
tion, itssingle tooth rotatesthe star
wheel one-tenth of a revolution,
and this, in turn, rotates the next
number wheel one-tenth of a revo-
tion, and so on.

We now come to the means by
which the rotation of the engine or
shaft, which it is the object of the
apparatus to register, is communi-
cated to the first number wheel. A
short spindle (Fig. 1) in the end
plate of the counter carries at its
inner extremity a disk crank with
a crank pin in it. This pir works
in a slotted lever, and causes the
latter to reciprocate, whether the

crank be driven round-and round, or merely vibrated.
Attached to this lever, which is loose on its axis, is an
escapement (Figs. 5 and 6), gearing into an escape-
ment wheel fastened to the main axis, upon which all
the number wheels ride, the first wheel being fast to it.
Figs. 5, 6, and 9 illustrate the escapement in this po-
sition, and show that a very large range of motion can
be given to it without danger. A and B are the two
wheels ; Dt D3, the two pallets ; 2 2, the teeth.

These counters are made in many different forms; the
mode of mounting and fixing has been designed to
meet every possible case. They are easy to read, strong
and durable, while their great simplicity and handi-
ness must insure them a very extensive use. The mak-
ers are Messrs. Trier Brothers, 19 Great George Street,
Westminster.—Engineering.

How She Converted Him, .
The Age of Steel gives the following acecount of an ex-

{periment of the eight hour system in St. Louis :

Several weeks ago the proprietors of a machine
foundry learned that their employes wanted to work
under the eight hour rule. The latter were told they
might do as they pleased, provided they were willing
to accept eight hours’ pay for eight hours’ work. The
proposition was agreed to, and the first day of trial all
the men except seven or eight went home early. The
next day the number that remained was a little larger,
the third day still larger, and so on, until at the end of
the week there wasn’'t a man in the establishment
working less than the usual ¢
time.

One of the men who ex
perimented with the eight
hour rule, in the instance
abovereferred to, tells how
he came to change his
opinion with regard to long
and short time work. We
give his story space, be-
cause it goes to show what
an important factor of the
labor problemn home influ-
ence is. He says: * The
second day we tried the

Cost of Lighting Streets.

The city officials of Baltimore have been investigat-
ing anew the suhject of lighting streets, in order to
understand why that city has to pay so much more
than other municipalities in this respect. Under the
contract made early last year, Baltimore’s cost of
maintaining street gas lamps was $36.94 for each
lamp per annum, burning only on dark nights, and
$46.19 if allowed to burn all night. In comparison
the following figures are collected, showing the
amounts paid in other cities:

New York... ............ $25.00 | Rochester.......ccev.vuu. $18.12
Boston.....c.ciiiininnns 31.85 | Richmond................ 44.00
‘Washington.............. 22.00 | Dayton .. 2111
New Orleans............. 24.00 | Jersey City . 25.00
Burljngton................ 26.00 | Cleveland .. ............. 17.50
Auburn.. .....cce.ve..... 17.50 | Baltimore ............... 46.19

It may be interesting also to note the amount of
lighting facilities which the larger -cities possess.
New York has?3,038 gas lamps and 647 electric lights;
Philadelphia, 18,555 gas lamps; Boston, 9,781 gas lamps
and 401 electric lights; and Baltimore 5,191 gas lamps
and 243 electric lights.

Fuel Consumption of 156 Horse Power Engine.

At the Bussery & Verdie Works, at Lorette, France,
a Corliss engine built by Schneider & Co., of Creusot,
has been driving a train for rolling steel wire rods for
four years. Some time since, a series of tests was made,
continuing over ten days, to ascertain the fuel econo-
my of the engine. The latter has a 2659 inch cylinder,

eight hour plan I went

home and found my wife

sitting in the rocking chair,
leisurely reading the after-
noon paper, and there was
not a signof supperin pre-
paration. Of course, I be-
gan to expostulate with
her about so unusual a
state of affairs; but she
made me féel very blank
when she looked up and
naively remarked that her
day’s work was over, that
she was an ‘eight hour
man.” The next day I was the last man to leave the
shop, and on coming home I found the table spread
and the meal waiting me.”

L1
vz

Fossil Human Footprints.

Herr H. E. Low has obtained and forwarded to the
Imperial Museum in Vienna twelve large stone slabs
bearing the footprints discovered last year in the solid
rock in the quarry over Lake Ma,xia,gu_a,, inthe territory
of Nicaragua. The interest was increased by the state-
ment that those footprints had been overlain by eleven
different layers of stone, extending to a depth of four
meters, and indicating an antiquity for our race. quite
transcending all conjectures hitherto hazarded. They
are about three-quarters of a meter square. They can
now be inspected by European geologists. The foot-
prints are sunk into the stone to a depth of from
eight to ten centimeters. The stone itself is a
porous voleanic tufa, and the superincambent lay-
ers, which had been removed for building pur-
poses, were all of a more or less solid volcanic
conglomerate. The footprints ar _ icu-
ous, and seem to be those of three distinct per-
sons, one of whom was a child. )

Fig. 1.—IMPROVED MECHANICAL COUNTER.
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IMPROVED MECHANICAL COUNTER.

a 492 inch stroke, and makes from 61 to 64 revolutions
a minute. Duuring the test, the billets were uniform
in size, and the saimne size of rods was rolled. A series
of diagrams, taken with a Richards indicator, showed
that the cut-off varied from four-hundredths to one-
tenth of the stroke. The indicated horse power was
156; the consumption of water per ton per horse power
was 16°75; and the consumption of coal, which had 15
per cent of ash, 25 pounds per hour per horse power.
_— e
Fabry’s Comet.

The students of Johns Hopkins University have been
studying the path of the approaching comet, discov-
ered by Fabry, and find that the celestial wanderer will
reach its greatest brilliancy on May 2. At that time-it
will probably be a very conspicuous object in the west-
ern sky for some hours after sunset.
Their results do not confirm the
early conclusions of the German
‘astronomers, who thought as: the
resulf of eighteen days’ observation
that the comet would remain visi-
ble all night. uring the Lrat
of May, it will set two or three
hours after the sun, and later will
rapidly disappear. .

- -

Paper for Wrapping up Silver.

Six parts of caustic soda are dis-
solved in water until the Mydro-
meter shows 20° B.. To this solu-
tion are added four parts pf oxide
of zinc and boiled until dissolved.
Sufficient water must next be added
to reduce the solution to 10° B.
Next dip paper or calico into this-
solution and dry. This wrapping
will very effectually preserve silver
articles from being blackened by
sulphureted hydrogen, which, as
is well known, is contained in the
atmosphere of all large cities.
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THE CLAPP-GRIFFITHS STEEL PROCESS,
(Continued from first page.)

But in spite of all this, the puddling furnace, though
so often doomed to extinction, still remains. And it
does so for two reasons. In the first place, it is a cheap
affair. It can be built at little expense, and can handle
a small output, or by easy duplications a very large
one. Its mechanical working is, therefore,
under easy control. In the second place—
and this is the more important reason—the
puddling furnace can produce an iron of
high grade from indifferent materials. The
operation of puddling eliminates phospho-
rus to a large extent, and it is this feature

-ﬁ

the ground level. From this it is tapped into a weigh-
ing ladle, which runs on a track alongside the con-
verters. The charging is done through an opening in
the side of the converter. The tuyere holes, through
which the blast enters, are about 10 inches above the
bottom of the converter and 12 inches below the level
of the molten iron. At first, only sufficient blast is

of the process which, in spite of its other
disadvantages, has kept it in vogue. Re-
cognizing these elements, mechanical pud-
dlers, revolving hearths, and similar devices
have been brought forward to remedy the
existing defects; but while many of them
possess considerable merit, they have hardly
succeeded in making the system perma-
nently desirable. The demand still remained
for a process combining the advantages of
an inexpensive plant and an ability to han-
dle cheap grades of pig iron with the easy
manipulations and large output of the Bes-
semer converter.

After an experimental run of several
months and the practical operations of
something more than a year, the Clapp-
Griffiths process has so far demonstrated its

;

i

ability to fulfill these conditions that metal-

sy
{

lurgists have turned to it as presenting the

B

best answer to this demand which has yet I

been offered. The Clapp-Griffiths is a pneu- —

matic system, similar in many respects to the

Bessemer, and, like it, is an English inven-

tion. The principal difference is in the
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stationary converter, and the tuyeres in the I

these features, the Clapp-Griffiths converter .

has an open slag hole and a charging hole,

both in the side, and a tap hole at the bot-

T
:
side instead of the bottom. In addition to .[
I
T
1
1
I
T

I
tom. At first sight these differences appear ; ]L
very small, and in one sense retrogressional, :
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for Bessemer’s earliest converters were sta-
tionary,; and were abandoned for the present
style of tilting vessels. But when we come
to consider the chemistry of the process, it
will be seen that these modifications in the construc—
tion of the converter are sufficient to so far change
the reactions that the product of the new process is
distinctive.

Mr. Griffiths was the engineer in charge of the Gil-
christ-Thomas basic process during its experimental
stages, while his associate, Dr. Clapp, was a prominent
physiclan in one of the English iron districts. After
the consolidation of their interests, the process was
submitted to a practical test in Wales. These first
plants were small and imperfectly equipped, but the
steel they produced had so many admirable qualities
that it speedily attracted
the attention of American
metallurgists.

In the summer of 1883,
Messrs. Witherow & Oli-
ver, of Pittsburg, visited

. Wales, and their personal
inspection resulted in the
purchase of the American
patents. An experimental
plant was started in the
fall of that year, at the
works of Messrs. Oliver
Brothers & Phillips. Great
difficulty was experienced
in finding a suitable lining

W
re-clay bricks imported

from Stourbridge and
Wales burned out almost
immediately.. Finally, a
ganister lining was substi-
tuted, with very good re-
sults. So many changes,
however, became necessary
from time to time, more es-
‘Qte\i(ially in the cranes and
otker facilities for hand-
ling the [product, that the
plant was not in full prac-
tical operation until the
spring of 1885.

The present plant at
Pittsburg consists of two 3-ton converters, and has
a capacity of about 125 tons a day. This could
be largely increased were the means of handling
the ‘ingots with greater facility, at hand. Our first
page illustration shows the appearance of these
works—the first Clapp-Griffiths plant in America.
The pig metal is melted in a cupola furnace, which
stands back of the converters, and about 10 feet above

THE

SECTION OF CONVERTER AND HYDRAULIC LIFT.

turned on to keep the metal from entering the tuyeres,
but when the converter is fully charged, the blast is
allowed to enter the bath under a pressure of six to
seven pounds.

The blow lasts about 15 minutes, the general reac-
tions being the same as in the Bessemer converter.
First the brown smoke of burning iron is visible at
the mouth of the converter. But this is very soon
replaced by the brilliant flame caused by the com-
bustion of the carbon in the pig iron. This, after

a time, is in turn succeeded by a flame of smaller
voluine, but more intense heat, the result of the oxi-

CLAPP-GRIFFITHS CONVERTERS AT POTTSVILLE, PA.

dation of the silicon. The end of the reaction is in-
dicated, as in the Bessemer -process, by the disap-
pearance of the silicon flame. The metal must be
tapped immediately, or the brown smoke of burning
iron will again become visible and the metal will be
overblown. In the Bessemer process, the steel, being
poured instead of tapped, is very apt to suffer a slight

’oxida,tion at this stage of the process, because the
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ing but twelve minutes.

blast must be kept on until the vessel is horizon-
tal and the molten bath below the level of the tuyere
holes. In the Clapp-Griffiths, however, there is less
danger of over-oxidation. When the flame shows
the decrease immediately preceding the end of the
reaction, the blast is almost shut off again and the
metal tapped into a ladle. In some forms of the
converter, a differential plunger is used to
effect this lessening of the blast, but, while
generally in use in Great Britain, it is con-
sidered of less value in this country. The
metal is tapped very quickly, so that only
a few seconds elapse before the bath is below
the level of the tuyeres and the blast may
be turned off. About 1'1 per cent ferro-
manganese (76 per cent manganese) is added
to the molten iron in the ladle, in order to
recarbonize it, and make the product steel.
While the reactions going on in the con-
verter are in general those of the Besseier
process, they differ in degree. There are
several points peculiarly characteristic of
the Clapp-Griffiths. In the first place, the
position of the tuyeres gives an early oxida-
tion of the charge. This is shown in the
immediate appearance of the brown smoke
of burning iron. It is probable that the
almost complete elimination of the silicon,
which is characteristic of Clapp-Griffiths
metal, is due to this feature of the blow,
the oxide of iron formed uniting with the
silicon to form a fusible slag. During the
blow, limestone is added to furnish a base
for the silica. The open slag hole is an-
other distinctive feature of the process. As
the metal boils and surges in the converter,
a continuous slagging goes onggwhereby the
greater part of the slag is discharged, instead
of being mixed with the metal, as in the
Bessemer. These differences in’ the con-
struction of the converter effect a marked
change in the composition of the resulting
metal. The well known Bessemer engineer,
Captain R. W. Hunt, has made a chemical
study of the steel, and his results have
attracted wide attention from their unex-
pected character. The productis avery soft
steel, containing only from 0'07 to 0’1 carbon,
and the amount of silicon is usually.so
small as to be undeterminable. The best
product is of course made from Bessemer pig, but
astonishing results have also been obtained from
steel made of cheap, phosphoric pig. Steel contain-
ing as much as 0'85 phosphorus gave a tensile strength
of over 70,000 pounds, while another carrying 055 of
this element gave a tensile strength of 79,780 pounds,
an elongation of 235 per cent, and a reduction of area
of 85'5. These qualities appear the more remarkable
to us, because phosphorus has always been regarded
as the one element above all others to be shunned
by the iron master. In this process, however, it is
rendered comparatively harmless by the almost total
elimination of the silicon,
and the low carbon. By
careful manipulation, the
Bessemer process can pro-
duce a steel very low in
silicon, but there seems to
be little dependence upon
the certainty of such a re-
sult; but in the Clapp-
Griffiths process, in spite
of the variations in the
composition of the pig
iron, the silicon is always
eliminated. This is a fea-
ture upon which the suc-
cess of the process largely
rests, because it makes it
possible to produce a good
steel with high phospho-
rus. The limit to which
the phosphorus may be
carried with safety has not
been determined. In the
product of the present
works it seldom exceeds
08, but Captain Hunt’s
experiments have shown
that a much larger amount
can be borne without pre-
judicing the quality of the
heavier products, such as
nails, shovels, ete. In in-
trodueing this process into
America, Messrs. Witherow & Oliver have made a
great many improvements, unknown in the original
converter. Oné of the most important of these is the-
movable bottom, shown in our sectional illustration.
When the bottom is burned out, the hydraulie lift di-
rectly under it is raised, the bottom removed, and a
fresh one put in place, the whole transfer occupy-’
Natural gas has proved of
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great value in allowing a thorough drying of the con-
‘verter bottoms before being put in place, for upon
this depends their length of life. While a few have
lasted for 80 and 86 blows, and quite a number for
60, the average life is about 45 blows. The lining of
the body of the converter lasts about six months. No
salamanders are formed on the sides, as the metal is
tapped, in place of being poured. The loss from pig
to ingot is about 11 per cent.

The low cost of erecting a Clapp-Griffiths plant is
an essential part of the success of the process. It
varies, of course, with the locality. Under ordinary
circumstances, a two 3-ton converter plant can be put
in running order, with all necessary accessories, for
from forty-five to sixty thousand dollars. Compared
with the hundreds of thousands necessary for the
erection of a Bessemer plant, this is a very small sum,
and will bring the process within reach of smaller
iron works throughout the country. At the present time
seven Clapp-Griffiths plants, in addition to the one at
Pittsburg, are either in course of construction or have
recently been completed. The one at Pottsville, shown
in our illustration, has been planned to allow an out-
put of 250 to 300 tons a day. The converters are simi-
lar in size and style to those in use at Pittsburg, but
the more ample facilities for handling the product
will permit a much larger output. At the Oliver
Mill, the converters are blown alternately, and are out
of blast Saturday afternoon ‘and Sunday. The entire
cost from pig iron to ingot steel is here $5 a ton. It
was calculated that the cost would be $6 at mills
and $4 at blast furnaces where the pig metal could be
run directly from the furnace into the converter, and
the men formerly employed at the pig bed trans-
ferred to the steel department. This, it is thought,
will in time largely change the product of our blast
furnace pMihts from pig to steel ingots, dispensing
entirely with the puddling process and substituting
a soft steel for wrought iron.

At the Pittsburg meeting of the American Insti-
tute of Mining Engineers, in the middle of February,
the Clapp-Griffiths process was, as at the New York
meeting of the year before, one of the chief subjects
of discussion. The majority of the metallurgists pres-
ent were very favorably impressed with what they
saw of the operation of the process, and expressed
themselves as having great confidence in the import-
ant role which it is henceforward to play in American
metallurgy. From this verdict a few gentlemen dis-
sented. Asthe process, however, will soon be in actual
‘operation in at least eight different localities, it will
undoubtedly receive extended and careful study, and
will be judged from the dispassionate standpoint of
whether it is or is not proving a success in the hands
of those who have embarked their faith and capital
in its practical working. For the present, it is suffi-
cient that the results already obtained encourage a
belief in the value of the process and its applicability
to the present wants of American iron masters.

—_— e ——
Alaska Gold.

A correspondent of the Marquette Méining Journal
writes glowing reports about the prospects of Alaska
as a gold fleld. He states that the mill on Douglas
Island is running to its full capacity, and is turning
out bullion at the rate of $100,000 a month, not count-
ing the concentrates, which are rapidly accumulating
‘for the want of sufficient roasters in the chlorination
works. The capacity of the mine must not, however, be
judged even by the value of both the bullion and con:
centrates now turned out; it is large enough to supply
rock for half a dozen such mills, and the foundations
for a second mill of the same size as the one now in
operation are already laying. It is estimated that
there are at least twenty million tons of quartz above
the tunnel level. Concerning the Silver Bay (Fuller)
claims, there is nothing new. In the Silver Bay Dis-
trict there are some very rich mines, and all that has
been lacking until now has been a reasonable amount
of capital to be honestly and judiciously applied in

their development. The success-of the-Pouglas Istarrd | Was arranged as in

ventare will, it is thought, assure the erection of more
stamp millsin Alaska during the next five years than
were ever in operation in California and Nevada at
one time.

— e

Game Obtained by the Greely Expedition within the
Arctic Circle,

In an appendix of Greely’s ‘ Three Years of Arctic
Service,” just published by Messrs. Charles Scribner’s
Sons, appears the following list of game obtained by
the expedition within the Arctic circle in the three
years from July, 1881, to June, 1884 : One bear, 6 wolves,
32 foxes, 8 ermines, 8 lemmings, 103 musk ox, 57 hares,
35 seals, 84 brent geese, 91 ducks, 702 guillemots, 172
dovekies, 2 ravens, 18 owls, 178 skuas, 12 gulls, 99 ptar-
migans, 99 turnstones, 28 knots, 1 sandpiper, 1 sander-
ing, 21 Arctic terns, 2 gray phalarope, 49 eider ducks, 1
red-throat diver, and 1 salmon. We should have
thought the fish caught would have figured for more,
especially as one of the illustrations is of Esquimau
boys fishing with a line through a hole cut in the ice,

Sorrespondence.

A Paint to Preserve Ties.
To the Editor of the Scientific American :

I have what I call a *century paint,” for posts,
railroad ties, ete., made of linseed oil, resin, and char-
coal dust. To one gallon of oil put two 1b. of resin and
enough coal dust to make the mixture the consistency
of thick paint. Get the cross ties out of good timber
well seasoned. Then dip them about one minute in a
large vat of the paint, hot. Wipe off the ties, and they
are ready for use. Bore an auger hole in the tie, flll it
with the paint, then drive the spike home. I will
guarantee all the ties treated in this manner to last
20 years. Fifty per cent will last 35 years, and 25 per
cent will last 50 years sound. - F. M. SHIELDS.

Coopwood, Miss., Jan. 25, 1886.

The Late Mr, Werdermann’s Electro Magnetic Drills,
Planers, and Lathes.
To the Editor of the Scientific American :

At ‘a late meeting of the Electrical Section of the
Franklin Institute, of this city, I mmade theaccompany-
ing statement, the subject matter of which caused some
surprise; and as I have never noticed any public men-
tion of it, or of the work having been attempted else-
where, and as the members of the section could give
no solution thereof, I am induced to make the com-
munication to you, for you to make such use of as you
may desire, with the view of eliciting from your corre-
spondents, if deemed of sufficient importance, a true
solution.

The statement was as follows:

‘While in London, in 1873-74, on telegraph business, I
forrne® an acquaintance with Mr. Karl S. R. Werder-
mann (whose late death has recalled some very pleas-
ant hours spent in his company).

On our New Year’s Day I received the following
note :

&

“ LONDON, 1st January, 1874.
“DEAR MR. CHAPIN:

‘I shall be happy to meet you to-morrow (Frlday) at
2 o'clock P.M., at your hotel, to go with you to Ber-
mondsey, where you will see some experiments with
the magneto electric chucks, which will be, I hope,
very interesting to you.

‘““My best wishes for all your family in the new
year. Yours truly,

‘“R. WERDERMANN." ¥

The next day, in company with Mr. W. and a party
of gentlemen who had also been invited, I v1sxted a
large factory at the place named.

On entering, our attention was first directed toa large
drilling machine. - This was arranged as usual, but the
bed plate was cut into two parts, which formed the
headgof a large pair of magnets. A piece of iron,
about 4 inches thick by 10 wide and long, was placed
on the bed plate, and the current being switched on,
became firmly secured.

A one-fourth inch drill was then screwed down and
the iron drilled through.

No lubrication was used. The Particles of iron cut
away assembled upon the drill, leaving the hole per-
fectly smooth—they being removed with the drill;
and when the drill was withdrawn, ¢, as also the cut-
tings, was found to be perfectly cool, no heat having
been (apparently) created.

To satisfy the company, the work was repea,ted seve-
ral times, until each person felt assured of the fact
stated.

We were then shown the planing machine, which
was similarly arranged. A large piece of iron was ly-
ing upon the bed plate perfectly secured, although
without any bolts or other usual fastening. As the
planing tool passed along the face of the iron, we found
that the surface was cut smoother than usual, and
that there was no heat in cuttings or tool. We were
tol@ that the cuttmg point:of the planer required much
less attention or repair than in ordinary work.

‘We were ‘then shownihe la.t.he, the chuck of which
r_ma-
chines, the current reachmg the ends of the revolving
magnets by sliding connections.

An iron T connection, weighing about forty pounds,
was handled by two men and placed against the face of
the chuck. When in right position, the current was
switched on, and the iron was held firmly in place.

Change of position was made by striking the iron a
sharp blow with a hammer. After one portion of the
T had been turned off, it was released by switching off
the current and put in"a new position, as before.

Here again no heat was apparent, and the tools re-
quired very little repairs.

.The currents for the work were furnished by a large
Gramme magneto machine, the patents of which, for
England and America, were owned by Mr. Werder-
mann,

Mr. W. informed us that he intended to introduce
the work into the English Government factories, where

_cutting tools were kept cool by running water ; but

whether he succeeded in doing so I never heard.
*Mr, W. always used his baptismal name of Richard.
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Mr. Werdermann'ssolution of the matter was simply:
It was supposed that the heat of the cutting tools was
absorbed by the magnetized condition of the iron
which formed the keeper of the heads of the magnets.
* Was this the true solution? -

CHAS. L. CHAPIN,
formerly Supt Fire Alarm Telegraph, New York ;
lately Gen. Supt..Am. Dis. Tel. Co., thladelphw

No. 29 Carlisle Sq., Philadelphia, Pa., Ma,rch 11, 1886.

The R«;osen Fish Preserving Process,

M. August Roosen, of Hamburg, has brought for-
ward a process for preserving fish and meat which
depends upon the well -known antiseptic properties
of boracic acid. The acid is perfectly harmless, and
can be taken in quantities of fifteen grammes or more
every day without danger to the human system. It
is favorably known as a preventive of disease, being
strongly recommended in times of cholera epidemiec.
M. Roosen’s experiments covered a series of years.
He finds that in the case of small fish, such as her-
rings, a sprinkling of boracic acid and salt between
each layer will keep the fish fresh for a certain
length of time if the temperature be kept low. With
higher temperature, however,- and larger fish the pro-
eess is not quite so simple. Ip order to make it com-
plete, steel barrels are employed, which are filled one-
third with sea water, in which the antiseptic com-
pound is dissolved. After filling the barrel with fish,
the manhole is closed and a pressure pump connected.
An additional quantity of water is then pumped into
the barrel, the air escaping through an opening
which is afterward hermetically sealed. A pressure
of six atmospheres is put upon the contents of the
barrel before it is closed. This makes the solution
penetrate the fish, and prevents the air from finding
access to the contents. No blood is drawn out of the
fish, and the solution remains clear and pure all
through. By the use of boracic acid, mutton has
been kept thirty-three days, and still bled freely after
that length® of time, and fish after several days were
found perfectly fresh and sweet.

oY o

A High Speed Engine,

During the lastlast year or two, it has come to be
generally understood that large machines,.driven at a
comparatively low speed, were the best for electric light-
ing purposes; but the lighting at the Lincoln’s Inn din-
ing hall and library must be considered as an exception
tothisrule. The dynamo here is driven at noless than
12,000 revolutions per minute, by a Parsons high
speed engine, which justifies its title by running at
the same rate. It requires some mental effort to
take a statement of this kind seriously; yet there is
no reason to regard the Parsons motor as a toy. It
was shown in action at the Inventions Exhibition,
running with unimpaired steadiness from the com-
mencement to the close of the show. It is, in reality,
a combination of turbines driven by steam, and con-
sists of two series of parallel flow turbines to the
right and left of a central steam inlet, the steam ex-
hausting directly from the first turbine into the
second, from the second into the third, and so on
through 20 turbines in each series. The steam parts
with a portion of its energy in each turbine, and fin-
ally escapes at a pressure not mueh above that of
the atmosphere. It is claimed that this is the first
motor that has ever been made to work at the actual
velocity of the steam as it escapes from the boiler.—
Engineer and Iron Trades Advertiser.

—_——— e —
A Powerful Gas Light,

At a recent meeting of the Dublin Royal Sqciety,
Prof. F. W. Barrett gave an account of experiments
which he had made to test the penetrative power of
the Wenham double quadriform burner in fogs. This
burner consists of four. superposed 88-jet gas burners
placed alongside of four similar superposed burners.
The eight burners are in one plane, parallel to which,
and at the proper focal distance, are eight annular
lenses on one sule, and a similar set of lenses on the

500
feet from the lighthouse. The experiments were made
on two foggy evenings,.on the second of which the fog
was so dense as to cut off a powerful revolving light at
half the distance, and to silence a fog siren driven by a
gas eng ne and placed beside the Wenham light. The
latter was easily seen by the naked eye, and its position
determined, at six miles distance. The revolving light
in that case was cut off at something under three miles
distance. The Wenham burner will be found illustrat-
ed in our SUPPLEMENT, No. 526.

N —
L

A Fire Banked for Sixteen Months,

One of the blast furnaces of the Kemble Iren and
Coal Company at Riddlesburg, Pa., was banked up
in November, 1884. After being out of blast nearly
sixteen months, it was recently opened for the first
time, and the fire found still burning. The coke
glowed brightly, and on the admission of the blast
soon became hot enough to melt cinder. The fur-
nace was started with-as little difficulty as if it had
only been standing a week.

g
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AN IMPROVED AUTOMATIC ENGINE.

The requirements for high speed, smooth working
engines have become much more exacting with the in-
creasing use of dynamo electric®machines, and engine
makers have hence attained a perfection within the
past few years, particularly in the making of small en-
gines, which had before been considered hardly worth
striving for. Among such improved engines is the

Burnham, herewith shown in two illustrations, and
which is the subject of three recently jssued patents.
The inventor, Mr. Nathan F..Burnham, of York, Pa.,
has heredevised an engine which is siinple and compact,
with comparatively few parts, which is self-oiling, and
which can be run at a high rate of speed, while it is
economical in the use of steam.

BURNHAM'S AUTOMATIC ENGINE.—FRONT COVERED.

Thesteam cylinder and valve chest, and their connect-
ing pipes, are secured to the cap plate of the supporting
frame, and a slotted tubular guide issecured to the end
of the stea,m cylinder to form an axial prolongation
thereof, in which works the slide head and connecting
rod attached to the crank shaft. The valve cylinderis
bored ‘out and the edges of the ports turned:and when
the valve is moved up or down to admit steamn, the
opening around the cylinder i$ of equal height, pre-
venting side pressure on the valve. Thé governor con.
sists of -a disk keyed on the crank shaft, on which are
weights, adjustable ellipse springs, eccentric, and a
counterbalance, by which the lead of the valve can be
readilyadjusted, and the governor will be perfectly
balanced when in motion or at rest. The engine is
self-lubricating, stationary oil cups or reservoirs being
provided at different places filled with oil-saturated
wool, from which a loose wick in a tube leadsthe oil to
the parts to be lubricated, as much as desired being
supplied, but without waste, while there are collars
which prevent the oil from working out, and facilitate
its discharge through holes in the bottom of the casing,
for use again or removal.

One of these engines was at work in the Novelties Ex-
hibition at Philadelphia last year, driving an Edison
dynamo. It was run for twelve hours daily during the
six weeks the Exhibition continued, and was awarded
a silver medal and diploma. It wasa 5 by 5 inch cyl-

inderengine, and was run at a speed of 480 revolutionsa
minute, and, although the foundation supporting it
and the dynamo was only two hemlock joists laid on
the ground and floored over, the work was done with-
out any perceptible tremble. Several offers were made
for the purchase of this engine while it was on ex-
hibition, at the price now asked for the same size,
which were necessarily declined on account of the
pendency of the patents, some of the late improve-
mients of which were not then added. Aside from its
other advantages, this engine is especially adapted to
run in the same room with other machinery without
causing damage by steam or vapor. At the works
where these engines are made, Christiana, Pa., new
tools have been put in for fitting the parts to the best
advantage, the crank shaft and all other wrought ma-
terial, excepting the connecting rod, being made of

steel, and all engines are tested before shipment. Thel

general office is at York, Pa.
———r—

A Remarkable Diamond.

In August, 1884, the arrival in London of the cele-|

brated 457 carat fine white diamond, from South Africa,
and its subsequent purchase by a syndicate of London
and Paris diamond merchants, were announced. The
gem was intrusted to the care of one of the most skill-
ful cutters, who has been engaged on the stone during
the past eight months, and expects to complete the
work in April next. As anticipated, the stone will
turn out the most wonderful *‘brilliant cut ” diamond
on record, surpassing in weight, as also, it is believed,
in color, purity, and luster, all the Crown and histori-
cal brilliants of the world. The stone, in its almost

‘| finished state, weighs still 230 carats, but in order to

give it the best possible shajfe and luster it is intended
to reduce its weight to something under 200 carats.
The Koh-i-noor weighs only 106 carats, the Regent of
France 13634 carats, Star of the South 125 carats, and
the Piggott 82Y4 carats. The Great Mogul weighs 279
carats. It is, however, a lumpy stone, only rose cut,
and if cut to a praper shaped brilliant it would proba-
hty not weigh more than 140 carats.

—_——— e —
PIPE CUTTING LATHE.

The illustration below represents a lathe for cutting
off pipes and for turning them automatieally and sim-
ultaneously at both ends. The pipes are clamped at
each extremity by means of two self-centering chucks.
The chucks are mounted within cast iron casings, the
bottomn parts of which are fitted to slide upon the bed
of the lathe, and ecan be easily shifted by hand, accord-
ing to the length of pipes, by means of a erank and
pinion gearing into a rack. This rack, which serves
also for the carriages, is bolted to the one side of the
bed for its whole length. Between the cheeks of the
bed there is located the driving shaft, with a cone pul-
ley at one end and a pinion at the other end. Two
pinions on this shaft, which is grooved on its
whole length, engage the toothed surface of the
chucks, and travel with them, being held between two
collars, which are cast into the casing of the chucks.

The carriages are self-acting for facework and for
turning, and travel by means of a pinion on the rack
mentioned above. All the necessary gears for the dif-
ferent motions of the carriage are inclosed in a casing
cast into the slides, and are operated through a
grooved shaft, which runs alongside of the bed, and is
geared by a train of wheels to the driving shaft. These
lathes are built in different sizes, either self-acting or
by hand. The one shown will tv. n pipes up to 15 feet

long and 8 inches in diameter, and weighs about 434
tons.

In order to mount the pipes within the chucks, they
are first suspended at their middle portion by means of
a rope overhea& and then the chucks may be clamped
on the ends, introducing the pipe first into one and
moving the other chuck afterward over the other end
of the pipe. Where pipes in large quantity and of uni-
form length have to be. manufactured with turned
ends, this lathe is very valuable, saving much time and
labor.

It remains to be added with regard to the slides of
the chucks, says Engineering, that these slides, after
being shifted by means of the rack and pinion, may
be tightly clamped to the slide bars by means of suit-

BURNHAM’'S AUTOMATIC ENGINE.—FRONT REMOVED,

able clamps and serews operated by a wrench, such as'
shown in the engraving. This tool is manufactured
by the Werkzeug und Maschinenfabrik Oerlikon, near

Zaurich.

e O
. .A Deadly 'Tannel,. .

The dangers of deficient ventilation have repeatedly
been shown in the Mont Cenis tunnel. The ordinary
freight train leaving Modane at 9 P.M., the 21st day of
December, was observed tocome to a standstill at about
two miles from the mouth of the tunnel, and did not
start again. The conductor of the freight train com-
ing from the opposite direction was informed of the
fact, and when coming up to the standing train he
found the trainmen on the latter in a dead stupor.
They were taken off and transported with all possible
speed to Bardonechia, where all of them soon revived.
A similar accident happened in 'the same tunnel only
seven weeks before, and both are ascribed to the bad
air in the tunnel, which cannot ventilate itself like the
St. Gothard tunnel. Luckily, no such accidents have
befallen passenger trains, the reason for which may be
sought in their more rapid motion. - -

B>

Growth of the Tel_ephone.

The growth of the telephone is one of the most re-
markable in the history of inventions. In August,
1877, the instruments in use in this country was only
780, while in February, 1885, there were 325,574. There
are about 18,000 in Canada, and 13,000 in Great Britain.
The number of exchanges has grown from 100 in 1880
to 782 in 1885. In January last there were 137,228 miles
of telephone wire in this country. There are 5,186 per-
sons furnished with employment by the exchanges.
More different patents have been issued on the tele-
phone than in any other single line of invention in this
country. The total number for the ten years is 1,521.

PIPE CUTTING AND TURNING LATHE.

© 1886 SCIENTIFIC AMERICAN, INC
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‘THE EDINBURGH INTERNATIONAL EXHIBITION.
- In the summer of- this year, under the patronage of
the Queen, an important exhibition of industry,
science, and art will be held at Edinburgh, says the
London News, from which we take our cut, the first
‘‘international exhibition” in the ancient capital of
the Scottish nation, but of which a prominent feature
will be the display of the material resources, manu-
factures, and art treasures of Scotland. The list of
patrons includes many influential persons of the Scot-
tish nobility and gentry, with the Marquis of Lothian
as president, and the Earl of Aberdeen and the Pro-
vosts of Edinburgh and Glasgow as vice-presidents;
Bailie Clark is chairman of the committee; Messrs.
"R. Hutecheson, of Carlowrie, James Gowans, Dean of
Guild, and Councilor Andrew Ritchie are the vice-
chairmen. The exhibition will be divided into the
following classes: Minerals, mining, quarrying, and
metallurgy ; pottery, glass, and kindred .industries ;
chemistry, pharmacy, and feod, including drinks;
animal and vegetable substances, and their manufac-
ture; paper, stationery, printing, and bookbinding ;
stean engines and other ‘ prime movers”; metal
manufactures ; railway, tramway, and carriage appli-
ances ; engineering, building, and ship building ; fur-

duced on one s1de of the mould and is drawn through
the mass of dry powder by means of a pump connected
with the opposite side; this water contains a certain
quantity of finely powdered cement, which is thus
caused to penetrate through the mass, expelling at the
same time the air and cementing it firmly together.
The artificial stone is subjected to further pressure.
In this manner slabs of the required size can be formed
economically. Carbonate of lime may be substituted
for cement, in which case the stones are of a lighter
color.
_— e —
Fires from Steam Pipes.

Some of the facts brought out in the course of the
discussion upon the setting of wood on fire by steam
pipes, which occupies considerable space in several
technical journals just now, point strongly to the de-
sirability of instituting somewhere a connected series
of experiments on the subject, the results ‘'of which
should be made public for the general benefit. It is
remarkable that several writers have recently men-
tioned, as the result of their experience, that wood-
work near a leaky joint in a steam pipe, or exposed
to escaping vapor, has been charred, and even set on
fire, while the much higher temperature of a perfect

charred at a comparatively low temperature. We
can ourselves remember a case where the cover of a
house hot water tank, the thermometer in which would
probably never rise to 200°, was found, after some
years of use, to be deeply charred; and it may be
fairly questioned, not only whether the heat of steam
without water is capable of kindling wood, but
whether moisture, with a comparatively feeble degree
of warmth, may not be more dangerous than has been
hitherto suspected. —American Architect.

An English Patent Filter.

After having described his invention (a charcoal fil-
ter), the inventor concludes with the following state-
ment: ‘I first became aware of the purifying qualities
of charcoal some twenty years ago, in the course of my
readings and practice as an operative chemist, but it
never oceurred to me to apply it to the purification of
water until the early part of last summer, when I at
once gave my whole soul to the subject, and have con-
tinued incessantly to pursue it with all my energy dur-
ing eight months, strengthened by the hearty and effici-
ent co-operation of my dear. wife, the support of our
brother Sampson, the enthusiastic admiration of our
dear friend, Mr. Robert Noyes, and our brother-in-

THE BUILDING FOR THE INTERNATIONAL INDUSTRIAL EXHIBITION AT EDINBURGH.

niture and decoration; scientific :a,pparatus ; educa-
tional apparatus; fishery and fish curing; the fine
arts; and reproductions of the streets and architecture
of *“Old Edinburgh,” with artistic industries repre-
sented in the city guilds and crafts, and the historical
costumes of the fourteenth, fifteenth, and sixteenth
centuries.. The site, placed at the disposal of the com-
mittee by the Town Council of Edinburgh, is in one of
the finest and most accessible parks in that beautiful
neighborhood. The exhibition building, of which we
give an illustration, is designed by Messrs. John Burnes
& Son, architects, of St. Vincent Street, Glasgow, and
is being erected under their superintendence and that
of Mr. Charles J. Lindsay. We shall probably give a
further aecount of the progress of this exhibition.
—_——————
Artificial Lithographic Stones.

The Patent Blatt describes a process, introduced by
M. Rosenthal, of Frankfort, for making artificial litho-
graphic stones. The ingredients consist siinply of
cement. In the first place, a sufficient quantity of
finely ground cement is mixed with water, and allowed
to harden in slabs, either in the open air or in an oven.
‘When the cement has set, these slabs are wetted and
heated until they crack in all directions; it is then
reduced to a fine powder, and is well mixed with an
equal quantity of fresh cement. This mixture, in a
dry state, is put into strong cast-iron moulds. and sub-
jected to a pressure of from thirty to thirty-five atmo-
spheres. A sufficient .quantity of water is then intro-

pipe, carrying steam under pressure, is always, so far
as they know, borne with impunity by wood in con-
tact with it.

Running over in our mind, by the light of these ob-
servations, the examples which we recollect of fire set
by steam pipes, it strikes u§ as it never did before,
that watery vapor may have been present in all the
instances, and may have played a part m excltmg
combustion which has-been hit
unexplained. If it should be shown that the presence
of moisture is necessary to the kindling or charring of
wood subjected to a temperature of 212°, not only
will the discordant assertions of those who do, and
those who do not, believe that steam pipes can set

‘| wood on fire be reconciled, but a very important ad-

vance will be made in the science of safe construction
and protection against fire—and there are‘ma.ny indi-
cations that this is really the case.

- While there are thousands of examples of woodwork
rema,mmg':x for years with perfect safety in contact
with high pressure steam boilers or pipes, perhaps
half the examples of combustion excited by the heat
of steam show obviously that the moisture as well
as the heat of the vapor had something to do with the
result; and in the other examples, so far as we know,
there is nothing to- show that the incendiary pipes
may not have leaked, or that the woodwork con-
sumed may not have been moist with water derived
from some other source. With heat and moisture to-
gether, it is now pretty evident that wood may be
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law, Mr. William Neeld, the cheerful assistance of our
several womnen, particularly Martha Heath and Betsy
Jebbs, and the warm smile of an enchanted public;
particularly the dear little ones, who clasp the cold,
sparkling chrystal with both their tiny hands and lift it
to their sweet, quivering lips. To some this may seem
irrelevant, but I feel it a tribute to justice which gives
me mexpresmble pleasure to render, for w1thout such
a, (S 1% ee zad 111} S

to ha,ve brought my mventlon to a success
This forms a striking contrast to the dry and prosaic
style usually found in patent specifications. The speci-
fication is dated A.D. 1860, and numbered 1861.

———4

A CORRESPONDENT in one of our contemporanes
says that a common feature of traveling - shows in
Japan is a realistic view of Jigokee, or the Buddhist
hell. The figures represented move by machinery,
and include a selection of as terrifying devils as ever
were depicted in a temple kakemono. One well de-
veloped devil is weighing new arrivals at the gates
in a balance, and directs them to the right or left—
to Heaven or Hell—according as they tip the scale or
are found wanting. The tortures inflicted on the
wicked  receive ample attention. The braying in a
mortar, pounding with an iron mace (spiked), sawing
in two, and dragging out of the entrails are all on
view. The most business-like earnestness is displayed
by the various figures, one green devil being specially
noticeable.

[ —
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Alcoholismm Incompatible with an Accurate Percep=
tion of Facts,
BY T. L. WRIGHT, M.D., BELLEFONTAINE, O.

The accuracy of the mental apprehension of facts de-
pends very much upon the more or less complete con-
sciousness of the mind when the facts are under ob-
servation.

In complete an®sthesia there is entire unconscious-
ness, because, there being no sensibility, there can be
no perceptions offered or received.

In every subordinate degree of anasthesia there
must be a corresponding degree of imperfection in the
perceptive function.

‘When the nervous system is in a condition of partial
angsthesia, such as always supervenes during the alco-
holic impression, the knowledge of facts is infallibly
darkened, and in several ways :

First, the insensibility of the nervous system causes
the facts to be presented in a clouded manner. Events
are enveloped in a mental haze which renders all con-
ceptions of them undefined and often very incorrect.
‘When the sense of vision is obscured by conditions ex-
terior to the body, as, for instance, by a foggy atmo-
sphere, the appearances are materially changed with
respect to the actual situation of surrounding objects.
Not only are outlines indistinet and deceptive, but ob-
jects appear to be placed in relative positions with
regard to each other, -and to the observer, such as
greatly misinform the judgment as to the real facts.
Not infrequently, also, objects appear wonderfully mis-
shapen and of monstrous proportions.

If, then, the incapacity of a single sense dependent
upon external causes, well known and appreciated at
the time, so greatly imposes upon the mind, it cannot
be otherwise than that the incapacity of the whole
nervous systemn through alcoholic anssthesia should
prove radically misleading in a vast number of par-
ticulars.

Again, the facts presented to the unstable or waver-
ing attention, in a condition of alcoholism, are liable,
through defective sensibility, to appear in parts only
—that is, fragmentary, and, of necessity, lacking in
that completeness and unity of character that is essen-
tial to a truthful appreciation of them.

But the mind, under the sway of alcoholic anasthe-
sia, is unconscious of its infirmities. The toxic power
of aleohol, operating wholly from within, gives no ap-
preciable sign of its impostures. There is no corrective
to misinformation, asthere may be in the case of en-
veloping mists, deceiving the eye—that is, through the
co-operative and conservative action of the several
senses. On the contrary, the avenuesto knowledge, in
alcoholism, are all obstructed, and the senses operate
in unison to betray.

The consequence is that the convictions of the mind
under an@sthetic influences are like mental convictions
in brain disease. They are not fully amenable to the
modifying influences of ordinary comparison and evi-
dence. Like the delusions of the insane, they become
imperative and unalterable.

And thus it happens that the soberand conscientigus
witness will testify to the truth of events which were
largely illusions of the perceptions in intoxication; and
which, morever, give rise to delusions of the under-
standing when sober. In no respect, however, is the
power of alcohol, in weakening judicial testimony,
more aggressively prominent than in its invariable in-
terference with the usual methods assumed by the
mind to measure the passage of t<me.

In criminal jurisprudence it is well known that the
effects of alcohol very often enter as prime factors, not
only as to principals but also as to witnesses.
all eriminal investigations, the ‘‘time when” of an
event becomes as important a consideration as the
‘* place where ;” so that when crime is under investiga-
tion, the téme of an occurrence is generally one of the
decisive points in question.

There must be a normal and customary succession of
svenbe—or;perhAps, Tt TIZHT bhé §aid, a succession of
perceptions—applied to the conscious mind, in order to
appropriately arrive at a true coneeption of the actual
passage of time. The mind, at statedintervals, must
come, through the perceptive faculties, into immedi-
ate relationship’ with the world exterior to it, or the
idea of time will be surprisingly erroneous. No mat-
terif ideas are fixed or slow, no matter if they are
swift or maniacal, there is no idea of the flight of time
without this periodical return of the conscious mind to
the material world—to the ‘ things of time and sense.”

But in aleoholism, an#sthesia prevents the regular
and normal operations of the perceptive faculties.
Nothing more astonishes an intoxicated man than to
give him the true time.

How, then, can a witness, be he ever so honest, testi-
fy as to the time of an event observed by him while in
a state of igebriation? He may say he informed him-
self respecting the time ‘‘ soon” after the occurrence in
question; but how can he know how long a period that
“soon " oceupied ?

Alcohol is antagonistic to the right perception of
facts, and, of course, alsoto accurate testimony respect-
ing facts observed under alcoholic impressions. Itmys-
tifies facts, it distorts truths, and it annihilates time,

But in,

In all judicial proceedings of great moment, when
stupendous interests in property, or liberty, or life are
at stake, the testimony of witnesses respecting facts ob-
served while in a state of intoxication should be viewed
with the utmost suspicion.—@. Jour. Inebriety.

DY -

A NOVEL ELLIPSOGRAPH,

H. T. Hozard, of Los Angeles, Cal., has devised an
instrument which may be attached to the blade of
an ordinary drawing pen, and held in position by
the adjusting screw of the pen.

On the attachment to the blade of the pen is
mounté® a revolving drum, on which a double thread
is wound. The thread passes through a hole near the
point of the pen, and forms a loop: by placing this
loop around the legs of a pair of dividers, keeping
the cord taut, a perfect ellipse will be drawn. The
size or shape of the ellipse is regulated by rotating
the drum, to enlarge or dimninish the loop, and by in-
creasing or diminishing the distance between the
points of the dividers.

A similar attachment has been designed for an

HOZARD'S ELLIPSOGRAPH.

ordinary lead pencil, to meet the want of such an
implement in the workshop. .

These ellipsographs™ are manufactured by F. W.
Devoe & Co., corner of Fulton and William Streets,
New York.

. Gum Ferment.

Gum arabic is found, by J. Wiesner, to contain a
diastasic ferment, which is also met with in nearly
all the different varieties of gum, in mucilage, in lin-
seed, and many other similar substances. It exists in
those tissues of the plant which are characterized by
the transformation of cellulose into gum. It appears
that this ferment is incapable of decomposing the glu-
cosides. It does not convert proteids into peptones,
nor has it an inverting action on sugar. It converts
starchinto dextrine, and arabine into bassorine.

The gum ferment may be detected by boiling the
substance which contains it with orcinol and strong
hydrochloric acid, when a red coloration is soon pro-
duced; the liquid then turns violet, and deposits a blue
precipitate, which is solublein alecohol. The gum fer-
ment is decomposed by boiling in water for an hour
and a half. Finally, we are told that the presence of
this peculiar ferment interferes with the conversion of
starch into sugar by bacteria or by diastase.

Itis supposed that the conversion of cellulose into
gum or mucilage in living plants is due entirely to the
presence of this gum ferment.

el O
-

The Impermeability of Glass by Gases.

"The question has sometimes been dsked whether
glass is permeable by gases, and, as reported in the
Nuovo Cimento, Signor A. Bartoli has conducted some
experiments with a view to deciding it. The method
adopted for this purpose was exceedingly delicate. Two
electrodes of gold, B and C, were glued upon the two
faces of a glasssheet, separatinginto two compartments
an electrolytic cell hermetically closed. Each of these
compartments contained a solution of sulphate of soda
and a second electrode of gold. The two electrodes,
A and B, of one compartment were in permanent con-
nection with a galvanometer remaining constantly at
zero. Under these conditions, the two other elec-
trodes, C and D, were connected with a rather power-
ful battery, when the galvanometer failed to show the
slightest effect. It is concluded from this that glass,
at least such as was used in this experiment, is perfectly
impermeable by oxygen or hydrogen; for an otherwise
imperceptible trace of either gas would have suf-
ficed to produce an appreciable polarization of the
‘sheet. It does not appear, from the report, which is
briefly translated for the Journal de Physique by M.
Bouty, whether these experiments were of a protracted
character, or whether different descriptions of glass
were used in the trial,
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Embalming.

A. Sauter (Der Fortschritt, No. 8, February 5, 1885;
Ferd. Ad. Junker, M.D., London, Med. Rec.) describés
several cheap and easy methods of preserving and
embalming bodies. If only a temiporary retardation
of putrefaction and decomposition be required, the
filling up of the coffin with sublimated wood wool
will answer better than any other means, being at
the same time easily procured and prepared. Com-
mon wood wool, which may be purchased of any
surgical dressing manufacturer, is treated with a solu-
tion of one part of bichloride of mercury, 100 of al-
cohol of 5 to 10 per cent, and dried for use. Instead
of wood wool, common sawdust prepared in the same
manner will likewise answer. The corpses ought to
be previously washed with ten parts of water.

The best and easiest manner of embalming consists
in gradually injecting, under gentle pressure, the
preservative fluid into the carotid artery by means
of an Esmarch’s irrigating can, or by a larger ordi-
nary injecting syringe. The quantity required will
vary between six to eight pints (three or four liters),
consisting of one part of carbolic acid, ten of gly-
cerine, fifty of alcohol, and forty of water. This fluid
will preserve the body, and retain the epidermis for
several days. If, however, it be desired to keep the
corpse in perfect condition for several months or longer
this must be followed by a second more copious in-
jection of one part of chloride of zinc and three parts
of water, slightly tinged with fuchsin or with a sat-
urated neutral solution of sulphate of aluminum
colored with cochineal. After having injected the
whole quantity of the fluid (about ten to sixteen
pints), the carotid artery and the jugular vein must
be tied. The surface of the body may be lubricated
with vaseline or covered with varnish of sandarac, to
which 1 per cent of carbolic acid is ad The cavi-
ties of the body are filled with sublimated wood
wool, or with cotton wool soaked in glycerine con-
taing 5 per cent of carbolic acid.

These methods of preserving corpses will neither re-
quire unusual skill nor be very expensive.

A Frenchman suggests that bodies be copper-plated
as a means of preservation. He has tried the ex-
periment successfully on small animals. The copper
shell can be plated with nickel, silver, or gold. What-
ever use may be made of this as a jmethod of pre-
servation, it is useful as a means of,obtaining fac-

|simile casts for demonstration. Broca, - someyears

ago, described a process for metalizing.a brain. The
organ is first hardened, then immersed in a solution
of nitrate of silver, and then exposed to the action
of sulphureted hydrogen; a metallic sulphide is thus
formed, which acts the same as the blacklead coat-
ing employed in electrotyping. ®he organ thus pre-
pared is placed in the bath, the process being the
same as in electro-metallurgy. A very thin deposit
is all thatis required. The brain is removed through
a small hole, the interior washed out with strong lye,
and then, after drying, the shell is filled with plaster
of Paris.

——— 4 ————

The Philosophy of Vaccination,

Professor Tyndall explains the philosophy of vac-
cination as follows: ‘“When a tree or a bundle of
wheat or barley straw is burned, a certain amount
of mineral matter remains in the ashes—extremely
small in comparison with the bulk of the tree or of
the straw, but absolutely essential to its growth. In
a soil lacking, or exhausted of, the necessary consti-
tuents, the tree cannot live, the crop cannot grow.
Now, contagia are living things, which demand cer-
tain elements of life, just as inexorably as trees or
wheat or barley; and it is not difficult to see that a
crop of a given parasite may so far use up a consti-
tuent existing in small quantities in the body, but
essential in the growth of the parasite, as to render
the body unfit for the production of a second crop.
The soil is exhausted; and until the lost constitu-
ent is restored, the body is protected from any
further attack from the same disorder. Suchan ex-
planation of non-recurrent diseases naturally presents
itself to a thorough believer in the germ theory; and
such was the solution which, in reply to a question,
I ventured to offer nearly fifteen years ago to an emi-
nent physician. To exhaust a soil, however, a para-
site Tess vigorous and destructive than the really viru-
lent one may suffice; and if, after having, by means
of a feebler organism, exhausted the soil without
fatal result, the most highly virulent parasite be in-
troduced into the system, it will prove powerless.
This, inthe language of the germ theory, is the whole
secret of vaccination.”

40

New Treasurer for the Blake Manufacturing Co.

We learn that Mr. E. C. Turner will probably suc-
ceed his father, lately deceased, as treasurer .of the
George F. Blake Manufacturing Company, Boston,
Mass. Mr. Turner is a gentleman of much business
experience, and combines therewith the rare qualities
of active enterprise and good judgment. He is ad-

mirably qualified for the duties of the position.
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ARMOR FOR VESSELY, FORTS, ETC,

Itis known that a shot willnot penetrate a yielding
obstruction as readily as it will a rigid one, and for
this reason springs of different forms have been inter-
posed between the plates and hull ‘of a vessel, or be-
tween the plates themselves, to admit of their yielding
when struck. The object of the invention herewith
illustrated, for which letters patent have been granted
to Mr. Wm. N. Le Page, of Gloucester, Mass., is to pro-
vide an armor which shall combine the advantages of l
a yielding, hard, and tough armor, and which is there-
fore well adapted to protect ships, batteries, and forts
against the destructive action of missiles.

The armor can be formed of any desired thickness by
alternating one, tw®, or more layers of plates made of
steel or iron with a cement composed of asbestos, glue,
hair, and cork, covering the outside with a plate of
chilled steel, and interposing springs between the hull
and plating thas formed. The engraving represents
three layers of plates separated by two of cement or
composition. The space occupied by the springs is
made air tight, thus forming an air cushion whose
elasticity materially assists that of the springs in resist-
ing the shock.

The shot, when striking the chilled steel coating, will
glance, the hardness of the metal and the yielding of
the armor preventing it from gaining any hold. Strik-
ing the armor at right angles, the shot will be seriously
obstructed in penetrating the steel coating,
and in penetrating the layers of plates he-
neath it will be more effectually obstructed
on account of the cement, which prevents
the plates from flying in pieces, and offers
great resistance in itself on account of its
combined hard, fibrous, and elastic nature.
In addition to the resistance thus obtained,
the yielding ®f the outer portion of the
armor by the compression of the heavy
springs and of the confined air serves to pre-
vent great penetration, and the shot is
brought to rest before it reaches the hull of
the vessel or face of the fort. The layers of
cement prevent the plates from eracking for
a great distance when struck, and, in case of
boats, prevent the water from reaching the
side of the hull through breaksin the outer
layers of armor.

The small sectional view shows a modi-
fication in which the spiral springs—shown
in the large view between the wooden and
outside plating—are replaced by bolts, the
heads of which are covered by the thick
outside plating of chilled steel, and the
shanks are split and then curved to form
spiral springs, which press against the inner
plate. This construction is designed to more
surely hind together the plates and their
separating material, without in any degree
affecting the strength or elasticity of the
structure, as the springs tend, after the plat-
ing has been struck and bent, to force the
plates back to theiroriginal position.

It is claimed that this plating can be ad-
vantageously applied to the forts of this
country, the walls of which would -serve
merely as a foundation upon which to secure
the plates. The springs, by serving to dis-
tribute the shock over a large area, would
rénder unnecessary the rebuilding of the
walls, which, to serve this purpose, now possess ample
strength. It is also claimed that, considering the re-
sults to be obtained by rendering the now useless
defenses useful, thismethod could be more economically
applied than any other.

—_— ——-—vr——
Tall Chimneys,

The Mechernich Lead Mining Company completed
last year a chimney stack of the following leading di-
mensions: The height is 134'6 meters (440 feet 6 inches).
The foundation, dressed stone masonry, is 36 feet
square and 11 feet 6 inches high. The base, a cube of
32 feet 9 inches, and the octagonal plinth of the shaft
are both built of annular Kkiln bricks. The circular
shaft is formed of radial bricks. It is 24 feet 6 inches
outside and 11 feet 6 inches inside diameter at the base.
At the top, it is 11 feet 6 inches outside diameter and 9
feet 10 inches inside diameter. The Port Dundas
(Glasgow) chimney is 488 feet from the foundation to
the highest point of the lightning conductor, or 468
feet from foundation to cope stone.

—_——t——

A FIrM which makes a specialty of the erection of
shafting states that its experience teaches that the loss
of power due to improper conditions in the line shaft-
ing amounts to fifty per cent of the engine power em-
ployed, and that the defects most commonly found are
as follows: Shafting too light for the duty, crooked
shafting, hangers too far apart, hanger bearings too
short, pulleys too heavy and not properly balanced,
hangers which are not adjustable and not self-adjust-
ing, and sometimes filled with spurious Babbitt metal,
and improper proportion between two pulleysconnect®

——
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A Sound Trademark Decision.

Judge Brown, in the United States Court (Detroit
district), recently rendered a decision upon a question
in which every maker of a proprietary article is inter-
ested. In an action brought by the Royal Baking
Powder Company against the ¢‘ Coral Baking Powder,”
for using a label and package similar to that of the
complainant, there was no claim that the name of the
‘“Royal” Company had been used, but it was alleged
and proved that the cans were like those used by that
company, and that the labels, in color, design, and
general arrangement, were substantially similar. The
defense insisted that the plaintiff’s right in #s trade-
mark was limited to the name. The court held other-
wise, deciding that the use of labels having the same
color and general appearance, with a similar arrange-
ment of words and similar device, was calculated to
deceive purchasers into buying one product for the
other, an@ was therefore an infringement of the plain-
tiff’s trademark.

—_—— ;e r-—
Table Ware from Slag,

A contemporary reports that the slag resulting from
the smelting of copper, gold, and silver ores at Argo
(Colorado) is now used: for the manufacture of beautiful
table ware. The colors are a kind of spray of onyx
and opal flushed in waves throughout the ware. The

colors, it is stated, are under perfect control, the slag
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Astronomical Notes.

The new star in the constellation Orion, which was
discovered by Lord Crawford’s astronomers at Dun
Echt Observatory, presents, according to the French
astronomer, M. Wolf, some characteristics which com-
pletely distinguish it fromm the two temporary stars
which have been discovered since the application of
the spectroscope to the study of these bodies. The
star T of the Crown, observed in 1866, and that of
the Cygnet, which appeared in 1876, both offered at
the moment of maximum splendor a spectrum of
dark rays on which a number of brilliant lines were
seen, those of hydrogen in T, and those of hydrogen,
sodium, magnesium, and the green rays of nebul® in
that of the Cygnet. Since then these lines have by
degrees disappeared; T of the Crown has a continu-
ous spectrum, and the star of the Cygnet no longer
only shows the green rays of a nebula, a singular
instance of the transformation of a star into a planet-
ary nebula. The new star in Orion gives a spec-
trum appertaining to Class III., section @, of Vogel;
and it is furrowed by a series of black bands on a
luminous bottom. These bands, to the number of
seven at least, are distinctly ended on the violet side
and fade away on the red side. At first sight some
in the green and blue seem to terminate in a bright
line. The spectrum is also remarkable for the
splendor of the red and orange, a fact which ac-
counts for the color of the star, but, con-
trary. to what usually happens in orange
stars, the more refrangible part is much pro-
longed. The sudden appearance of this star
cannot be attributed, in M. Wolf’s opinion,
to an incandescence of gaseous masses in the
chromosphere. 1ts spectrum is, in fact, sim-
ilar to one of the most marvellous stars of
the heavens, namely, Mira Ceti, or o of the
Whale. M. Wolf concludes that the new
star is not a temporary star, but a variable
star become visible to us by a sudden in-
crease of conflagration. Evenatthe moment
of its maximum splendor it was hardly visi-
ble by the naked eye.

Although invisible to the naked eye, there
are at present three comets in the heavens
which may be observed with the aid of
telescopes. One of them, discovered last
year by Mr. Brooks, is about to disappear;
but the other two are gradually increasing
in brilliancy, and will probably offer a most
imposing spectacle to the naked eye in the
western sky for several weeks from the third
week in April. They will be approaching
each other for some time, taking their com-
mon course toward the north pole of the
firmament until about April 30, when one
will reverse its path, sinking finally below
the northwestern horizon. This comet was
discovered on December 2, last, by Mr. Bar-
nard, and bears at present his name. The
other, discovered on December 1, by M.
Fabry, of the Paris Observatory, is known
by the latter’s name. Both cometshave this
peculiarity, that their individual orbits vary,
although they are somewhat similar gene-
rally, and that both will be seen very dis-

containing a larger percentage of material necessary
than can be found in slag elsewhere. The slag is
melted at an intense heat, then poured into vats of
agitated water, then remelted and poured into moulds
either with or after an acid mixture that causes the
metal to flux pretty generally with added materials.
The result is said to be a metallic glass with the
strength of light cast iron, which may be moulded into
any form of table ware, bowls, cups, tumblers, ete.,
with the most beautiful sprays of onyx stone colors
upon a general background of opal.

-

Artificial Coeaine, ~——— . |

‘W. Merck has announced the artificial formation of
cocaine, which is probably the first step toward cheap-
ening the production of this important alkaloid. He
tells us that cocaine may be prepared by heating ben-
zoylecgonine, with a slight excess of methyl iodide and
an equal volume of methyl alcohol, in a sealed tube at
100 deg. C.

This is not, exactly speaking, an artificial formation
of cocaine, but the conversion into this-base of another
substance contained in the coca leaves, which has
hitherto been a by-produect of little or no value.

Another chemist, Z. H. Skraup, has confirmed
Merck's observation just alluded to. He also shows
benzoylecgonine to be a by-product in the preparation
of cocaine. It crystallizes in transparent prisms. The
acetate and sulphate also crystallize in prisms. By the
action of hydrochloric acid in sealed tubes at 100 deg.
C., it is decomposed into methyl chloride, benzoic acid,
and ecgonine. This author also says that benzoylec-
gonine is converted into cocaine by the action of me-

VESSELS, FORTS, ETC.

¢d by the same belt.

thyl iodide in the manner described above.
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" tinetly toward the end of April, close to-
gether, every evening between 8 and 9 P.M.,
below the zenith in a north-northwest direc-

tion. Barnard’s comet is now close to star a of Aries,

and will take its course toward the constellation of An-
dromeda, so that toward the end of April it will be to
the right of star y, when it will become visible to the
unarmed eye. Then it will turn again toward the south,
increasing its brilliancy rapidly, crossing the constella-
tion of Aries for the second time, in the direction of

Eridanus. It will now become invisible in the north-

ern hemisphere, but may be observed for some time

after in the southern part of our globe. Fabry’s
comet is now to the left of star §in Pegasus, and by

April 1 will have wandered to 9° northward, into An-

dromeda.- hon 'n Qwara De..CONNT sRntels

of Cassiopeia, become visible to the naked eye, en-
ter, in the second half of April, Perseus, and will be
of extraordinary splendor at the beginning of May. Its
further course, becoming more rapid, will lead past
the brilliant star of Capella, so that, toward the mid-
dle of May, it will be seen at 10 P. M., low in the
western horizon, after which it will gradually lose its
brightness in its southward course, and disappear be-
low the horizon.

B>

SOME experiments have been made by Mr. G. Sach-
eri to.test the flow of water through a lead pipe. The
length was 3,419 ft.; the gradient for a length of 102 ft.
was 1 in 105, and for the remaining distance 1 in 142°86.
The pipe was quite new, and of a diameter of -25 miHi-
meters (0984 in.). The head of water was 292 ft., and’
the discharge was found to be 002086 cubic ft. per sec-
ond, giving a mean velocity of 2:338 ft. per second.
The high rate of discharge is attributed to the good
surface of the new pipe.
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ENGINEERING INVENTIONS.

A steam valve has been patented by
Mx. Arie Vogel, of Lake, Ill. It is a rotary reciprocat-
ing valve, formed with beveled bearing surfaces, with
a hollow pivot formed with correspondingly beveled
surfaces and a threaded end, with other novel features,
that the steam may be alternately fed in before and be-
hind the piston, so that the latter will receive its full
force in each direction of the stroke.

B o —
AGRICULTURAL INVENTIONS.

A cultivator has been patented by Mr.
Henry C. Leydorf, of Haskins, Ohio. This invention
covers anovel construction and combination of parts
for cultivators that can be readily adjusted in width,
and so the shovels can be easily regulated as to height
and inclined to one or the other side.

A self-raking attachment for reapers
and harvesters has been patented by Mr. Martin Dew,
of Cass City, Mich. It has a slotted platform and an
arrangement whereby an endless chain driven by the
driving mechanism of the mower orreaper operates
rake teeth on sliding bars, whereby the rake teeth are
projected and withdrawn at the proper times.

A grain drill has been patented by Mr.
Mileden Wonser, of Kingston, Kansas. It has a series
of rotary cutters mounted on a shaft having a series of
inclinéd sections, and pivoted to bars sliding in grooves
in etationary bars, so arranged that the inclination of
the cutters can be readily adjusted, and they can be
eagily raised and lowered to deposit the grain at any
desired depth in the ground.

MISCELLANEQOUS INVENTIONS,
A clothes drier has been patented oy

Mr. Persse Deverell, of Rouseville, Pa. Itis for drying
clothes within the house, and its construction is such
that it will antomatically elevate the clothes to a posi-
tion near the ceiling of the room, but the device is so
arranged as not to take up fioor space.

A saw tooth has been patented by Mr.
William B. Risdon, of Trenton, N.J. This invention
covers a novel construction and combination of parts in
the saw plate, the bit, etc.; whereby the teeth can be
readily inserted and removed without detaching the saw
from its mandrel, and without removing the holding
gpring from its seat.

A reclining chair has been patented by
Mr. Lewis Davis, of Jackgon, 0. Combined with a sup-
porting frame, with seat on a shaft, is a back rest and a
leg rest hinged to the seat, braces connecting the back
rest with a shaft actuating the shaft carrying the seat,
with other novel features, whereby the chair "can be
easily adjusted to the desired position.

An inside shutter has been patented by
Mr. Robert Blair, of New York city. Three blind sec-
tions are so arranged, with pulleys, cords, and weights,
in connection with the window frame, by a novel com-
bination of parts and details, as to facilitate the work-
ing of the shutters and have them entirely out of the
way when not in use.

A shirt has been patented by Mr. Ernest
A. Krones, of New York city. This invention consists
of a re-enforcing strip extending down along the sleeve
from the shoulder seam to the wristband, and formed
at its lower end with a placket facing for the slit at the
lower end of the sleéve, and with a tab on the upper
end of the placket facing, for strengthening sleeves.

A machine for pearling wheat and other
grain has been patented by Mr. John J. Hubbell, of
Benzonia, Mich. It has a revolving shaft carrying nu-
merous disks of stone combined with a hollow drum or
cylinder, and the feed is regulated by devices of a novel
character, for the removal of the outer skin or bran
from wheatand other grain, leaving the berries whole.

A vehicle brake has been patented by
’Mr. William J. Devers, of Providence, Lackawanna Co.,
Pa. This invention uses a spring connected with a
‘pulling attachment applied to the brake, a crank shaft
being arranged transversely to the vehicle for operat-
ing the brake, the brake connections with the spring
and crank shaft embodying several novel features,

A quilting machine has been patented
by Mr. Martin H. Marcus, of Baltimore, Md. It has a
supporting frame, a laterally movable intermediate
frame with a quilt carriage movable longitudinally
thereon, with mechanism for moving the frame and the
carriage, the machine forming the pattern clearly and
accurately, and being' . singple in construction.

A water elevator has been patented by
Mr. Johnson C. Davis, of Athens, Ga. This is an im-
provement in that class of water elevators employing a
pivoted water spout and trip devices connected there-
with, arranged to be engaged and actuated by the water
bucket, the invention relating especially to peculiar
features of the trip mechanism.

A drain pipe connection for wash bowls,
water closets, etc., has been patented by Mr. William
D. Schuyler, of New York city. It consists of certain
attachments, with novel construction of parts, intended
to prevent the escape of sewer gases or offensive odors
into apartments, and to facilitate the detection of leaks
in the drain pipe or its connections.

A tobacco drier has been patented by
Mr. Arthur F. Forbis, of McLeansville, N. C. The in-
vention consists of certain heating and ventilating ap-
pliances for the fitting up of a barn for drying tobacco, to
regulate the admission of air and temper it to the de-
sired degree, as well as discharge the air at a suitable
point, regulating the heat and saving fuel.

A nut lock has been patented by Mr.
Aaren C. Vaughan, of Shane’s Crossing, Ohio. It isan
elastic jam nut consisting of a continuous elastic band
orring of metal, having an elongated opening and a
tapered screw thread cut in its proximate inner sides,
making an inexpensive lock for preventing a nut from
turning off of the threaded end of its bolt.

A pianissimo stop for piano fortes has
been patented by Mr, Vital Béssier, of New York city.
This invention consists in a piano with a damper rail
between the sounding board and the strings, in addition
to the usual damper devices, whereby the tones can be
subdued as much as desired, or rendered inaudible alto-
gether.

A lawn tennis net support has been pat-
ented by Mr. James H. Lee, of Canandaigua, N. Y. It
consists of a pole for the attachment of the net cords,
a ground socket to receive the pole, and retaining de-
vices on the pole and socket to prevent the turning of
the pole in the socket when the pole is in position to
support the net.

A portable folding hammock stand has

been patented by Messrs. Charles L. Rudd and Eben J.
Manning, of Lake City, Minn. This invention covers

an improved arrangement of the guy and supporting

cords and in a novel canopy-suspending frame, as com-
pared with that described in a former patented inven-
tion of the same inventors.

A folding bed has been patented by
Mr. Karmell Brooks, of New York city, Combined
with the folding and the stationary parts of the bed is a
spring and its adjustable pivot arm and slotted bracket,
the spring being so arranged that its tension can be
readily regulated as the weight of the folding part of
the bed may require.

A permutation padlock has been pat-
ented by Mr. William B. Turman, of Waldron, Ark. It
is for use either as a padlock or doorlock, and is so
made as to be opened when its parts are in certain rela-
tive positions, which may be changed at will, but it
cannot be opened unless the parts are in the particular
positions predetermined upon.

A washboard holder has been patented
by Mr. Benjamin N. Merrill, of Lisbon, Me. It consists
in a bar for attachment to the sides of the board, on each
of the bars a swinging arm piece being held, having a
ball head on its outer end, to rest against the inner
sides of the tub and prevent the washboard sliding or
slipping upward.

A satchel holder has been patented by
Margret Smith, of Baltimore, Md. It consists of a me-
tal plate with its upper end turned down and provided
with a catch, the lower end turned up, crimped, and
having a slot through which the dowg-turned catch is
hooked, permitting satchels to be therebyreadily af-
fixed to and supported from garments.

A check hook has been patented by
Mr. Joseph Darling, of Karns City, Pa. The back pad
has a locking pawl and means for operating it, in com-
bination with a notched check hook adapted to slide th
a slot in the pad, with other novel features, the inven-
tion being an improvement on a former patented in-
vention of the same inventor.

A device for converting motion has
been-patented by Mr. Jarvis M. Flint, of Thayer, Ken.
Combined with a ring and turntable is a pivoted lever
operated by the turntable and connected with a pump
rod, for converting rotary into reciprocating motion,
the device being especially applicable in working a
windmill patented by the same inventor.

A privy has been patented by Mr. Ed-
mundR. Angell, of Derby, N. H. Ithas4aremovable
closed vault with g detachable pipe leading from the
vault to earth, so arranged that an excess of gases will
be conducted to earth, and prevent the poisoning of the
atmosphere, the fittings being such as are not hiable to
get out of order. .

A bottle stopper has been patented by |

Mr. Frank C. White, of Woodbury, N.J. The bottle
has lugs on the opposite sides of its neck, and there is
a ring surrounding the neck with spiral cams and off-
sets, arranged to engage projecting lugs, a bail carrying
an elastic stopper, with its ends received in opposite
sides of the ring.

A machine for stamping cigars has
been patented by Mr. Leopold Grathwol, of Troy, N.Y.
Combined with a vessel holding hot water, with pockets
for type, are plates an@ springs for pressing the plates
toward the types, the types being heated by the hot
water surrounding the pockets, and names, trade
marks, numbers, etc., therewith recessed or sunken in
the faces of the cigars.

A honey box case and clamp has been
patented by Mr. Oliver S. Foster, of Mount Vernon, O.
Its construction is such that several tiers of honey
boxes can be used without leaving spaces between
them, and the tiers readily changed, or a tier uearly
filled easily reversed, so the bees will fill all parts of
the comb, and the boxes will not be discolored or dis-
figured withwax. . :

A wheel hub has been patented by
Messrs. Stephen H. French and William J. Maltby, of
Baird, Texas. This invention relates to wheel hubs
which are thade in several parts that they may be cast
in metal, and provides a construction to adapt the mor-
tise piece of the hub to be cast independently of the
flanges, to form a positive clamp for the shoulders and
protect the bearing from sand.

A tree feller and pile cutter has been
patented by Mr. William G. Rendall, of Portland, Ore.
It consists of a rotatable cutter mounted at the extre-
mities of a series of arms pivoted to each other and to a
frame mounted on a truck, the power to be applied by
pulleys and belts from an engine on the truck, and a
frame being fixed to the tree or pile to be cut for guid-
ing the cutten.

The manufacture of spoons forms the
subject of a patent which has been issued to Mr. Wil-
liam A. Warner, of Syracuse, N. Y. This invention
covers the making of such articles in plated ware by
inserting in the blanks, at points where the most wear
will come on the finished article, a filling of precious
metal or alloy, so that after the whole is plated the wear
of these points will not expose the baser metal or alloy
of which the article is mainly composed.

A revolving fan has been patented by
Mr. Henry Menke, Jr.,, of De Witt, Neb. This inven-

tion covers a novel construction and combination of
parts in the driving gearing or springs and cog wheels,
pinions, etc., to make an effective device for driving
away insects, and for briskly circulating air for cooling
persons near the machiue.

An automatic fan has been patented by
Mr. James McK. Johns, of Glenmore, Ga. It has clock
work which oscillates a pendulum, to which is adjust-
ably fixed a central fan, side fans being hung by arms
pivoted to the pendulum and connected with the cen-
tral fan by brace links, the apparatus being so contrived
that it can be run to fan the air fast or slow, as desired,
by power obtained from a spring or weight, and so the
fan can be conveniently located high up or low down in
a room.

A gate has been patented by Mr. Theo-
dore L. Patrick, of Paw Paw,Ill. It is made to slide
back and forth between parallel posts, supported by a
roller pivoted between the posts, upon which rests a
horizontal bar of the gate, while rearwardly projecting
horizontal bars slide between posts set at a snitable dis-
tance from the side of the roadway, and carrying upper
and Jower sets of rollers, so the gate is prevented from
sagging in whatever position it may be in.

- An automatic gate has been patented
by Mr. John Clark, of Greenville, Cal. It has a swing
post, with axial support at its upper end from the hinge
post, and at its lower end in one of a system of levers
pivoted in the gate sills, the swing post having au in-
clined groove, a platform adapted to be depressed rest-
ing on the levers, with other novel features, whereby
the gate may be lifted and opened by depressing the
platform, and will swing shut by gravity.

A combined button hook and coat and
hat hanger has been patented by Mr. Louis B. Prahar,
of Brooklyn, N. Y. Combined with the shank of a
button hook having a slot and recess is an arm pivoted
in the slot with a prong upon its pivoted end, the in-
vention being an improvementon a former patented in-
vention, to make such articles neater in appearance, less
expensive, and more reliable.

A fastening for hand bag, pocket book,
and purse frames forms the subject of two patents is-
sued to Mr. Louis. B. Prahar, of New York city. The
two main parts of the frame are hinged to each other
at their ends in the ordinary manner, but the construc
tion is such that they will securely fasten themselves
when the frames are closed, and can be readily opened,
while they are reliable in use, neat in appearance, and
inexpensive to manufacture.

A fastening for hand bag, pocket book,

and purse frames has been patented by Mr. Gustave
Hood, of Newark, N. J. Both sections of the frame
have recessed parts, a plate with a flange and shoulder
being hinged to one section, to engagv with the r d
part of the other section, so that the frames will be
fastened automatically when closed, and can be readily
nnfastened.
A 'shirt has been patentéd by Mr.
Moriz Blau, of New York city. Itsbody and the main
part are made in the usual way, but the sleeves have
placket, facings with narrow extensions, reaching up
and stitched at intervals to the body of the sleeve, and
formed with button holes, in connection with a re-en-
forcing piece extending from the shoulder, wherebythe
sleeves may be conveniently shortened.

NEW BOOKS AND PUBLICATIONS.

THREE YEARS OF ARCTIC SERVICE. The
Expedition of 1881-84, and the At-
tainment of the Farthest North. By
Adolphus W. Greely. Two vols., pp.
Aé28,444. NewYork: Charles Scribner’s

ons.

In one highly important particular these two sumptu-
ons volumes on Arctic discovery far surpass in interest
and value any former publications in the same depart-
ment. The Greely expedition had the advantage of hav-
ing been accompanied by a professiondd photographer,
Mr. George W. Rice; and, besides the numerous official
maps and charts, this work is profusely illustrated from
excellent photographs, which give a realizing sense of
the bleak and@ forbidding surroundings of the desolate
regions visited that mere word painting could never pro-
duce. Of the most important work done by the expedi-
tion, the *‘attainment of the farthest north,” the map-
ping of the northern shores of Greenland and Grinnell
Land, and of Smith’s Sound, Kennedy Channel, and Rob
eson Channel, with the average temperature and the cur-
rents in both water and air in th2se high latitudes, the
public has already been made familiar by the accounts
hitherto published, but there are many details here given
which havenever before appeared in print. These de-
tails are mainly based on the diary of Lieut. Greely,
and give a succinct account of the daily experience of
the explorers, the making and arrangement of their per-
manent quarters at Fort Conger, and how they passed
the time there, their expeditions, by boat and overland,
the difficulties met with and how they were overcome,
and the part taken therein by each participant in their
hard struggles—but all told in a simple and natural way
that more effectively brings out the hard facts than could
be done by any coloring in the narration, which is
everywhere avoided. The tale is a plain one, but it is
of thrilling interest throughout, and full credit is given
to the work done by every member of the party, Lieut.
Greely leaving his own part to speak for itself only as
the simple statements of the facts bear their witness.
It is pitiful to note, at the conclusion of this narrative
of an amount of suffering and endurance never exceed-
ed and but rarely endured by human beings, that the
author feels called upon to call attention to the absence
of any proper recognition by the Government of the
services of those who served under him—that Sergt.
Brainard, after eight years of stainless and such extra-
ordinary service, still remains a sergeant in the ranks;
that even the meager allowances originally promised
for Arctic services have not been fully paid, and that
one most self-sacrificing and soldierly man is being
kept by private charity in a city hosnjtal, his pension
not even awarded.
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"“Business and Personal.

1:/w charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to & line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

You Can't Read This

without wishing to investigate, if you are wise. Send
your address to Hallett & Co., Portland, Maine. You will
receive free fullinformation about work that you can do
andlive at home, at which you can earn from $5 to $25and
upward daily. Some have earned over $50in a day. Capi-
tal not required ; you are started free. All is new. Both
sexes—all ages. Snug little fortunes await all workers.

Wanted.—An experienced cutler, with capital, to en-
gage in manufacturing cutlery. Also want a hardware
specialty to manufacture. Keokuk Cutlery Co., Keokuk,
Towa.

Capital wanted to introduce an invention in boot and
shoe soles. Patent allowed in U.S. A. Chambers, 321
E. 117th St.. New York.

Wanted.—A  thoroughly competent mechanical
draughtsman; must have had both a theoretical and
practical education and experience. Prefer a young
man, and one possessed of ingenuity, tact, and ambition.
Address A. B, C., Box 778, New York. '

Billings’ Drop Forged Steel C Clamps. Drop Forg-
ings, all kinds. Billings & Spencer Co., Hartford, Conn.

Universal & Independent 2 Jaw Chucks for brass work,
both box & round body. Cushman Chuck Co., Hartford,Ct.

English tanned Walrus Leather, Sea Lion, Oak, and
Bull Neck I.eather for Polishing. Greene, Tweed & Co.,
New York.

Wonders of the Yosemite !

A trip to California may be excellent as a means of rec-
reation and sight seeing; but in point of fact it can’t
compare in its effects upon an invalid’s system to Dr.
Pierce’s * Golden Medical Discovery,” universally ac-
knowledged to be the greatest liver invigorator, blood
purifier, consumption cure, and general revitalizer and
tonic in the world. By its use thousands whom physi-
cians could not help have been restored to health and
happy living. All druggists.

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.

Small Bench Lathes, with Countershaft, $16.00. Cir-
cular free. T. F. Welch & Co., 35 Batterymarch Street,
Boston, Mass.

¢ Steel Stamps,” J. E. Mathewson, Springfield, Mass.

Garden Hose, Linen Hose, Lawn Sprinklers, Hose
Reels, Hose Pipes. Greene, Tweed & Co., 118 Chambers
St., N. Y.

@rimshaw.—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 ruuning an engine. _nyi
Robert Grimshaw. 18mo, cloth, $1.00. For sale by:
Munn & Co., 361 Broadway, N. Y.

Guild & .Garrison’s Steam Pump Works, Brooklyn,
N.Y. Pumps for liquids, air, and gases. New catalogue
will be ready in March.

Modern M’ch. Tools a specialty. Abbe Bolt Forgers,
Power Hammers, Lathes, Planers, Drills, and Shapers.
Send for estimates. Forsai®h M. Co., Manchester, N. H.

Wanted.~ -A first class patternmaker; must thoroughly
understand working from drawings. Address X. Y. Z.,
P. 0. Box 773, New York.

‘Wm. Frech, Sensitive Drill Presses, Turret and Speed
Lathes combined, Power Punching Presses, 68 W. Mon-
roe Street, Chicago.

‘Order our elegant Keyless Locks for your fine doors.
Circular free. Lexington Mfg. Co., Lexington, Ky.

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

Woodw’kg. Mcli’y, Engines, and Boilers. Most com-
plete stock in U. 8. Prices to meet times. Send stamps
for catalogues. Forsaith M. Co., Manchester, N. H.

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.

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 Yo.k.

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

Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.

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

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

Wood WorkingMachinery. Fullline. Williamsport
Machine Co., “ Limited,” 110 W. 3d St., Williamsport, Pa.

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

Nystrom's Mechanics.—A pocket book of mechanics
and engineering, containing & memorandum of facts and
connection of practice and theory, by J. W. Nystrom,
C.E., 18th edition, revised and.greatly enlarged, plates,
12mo, roan tuck. Price, $3.50. For sale by Munn & Co.,
361 Broadway, New York city.

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

Hercules Lacing and Superior Leather Belting made
by Page Belting Co., Concord, N. H. See adv. page 158.

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or seien-
tifie subject, can have catalogue of contents of the ScI-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co., Publishers, New York.
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Timber Gaining Machine. All kinds Wood Work-
ing Machinery. C. B. Rogers & Co., Norwich, Conn.
Curtis Pressure Regulator and Steam Trap. See p. 142.
Bradley's improved Cushioned Helve Hammer. New
design. Sizes, 25 to 500 1b. Bradley & Co., Syracuse, N. Y.
Cyclone Steam Flue Cleaners are the best. Crescent
Mfg. Co., Cleveland, O.
Curtis Damper Regulator for draught and steam pres-
sure in boilers. Curtis Regulator Works, Boston, Mass.
The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.
HoistingEngines. D. Frisbie & Co., Philadelphia, Pa.
Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.158.
“Wrinkles in Electric Lighting,” by V. Stephen;
with illustrations. Price, $1.00. E. & F. N. Spon, New
York.
Iron and Steel Wire, Wir’ Rope, Wire Rope Tram-
ways. Trenton Iron Company, Trenton, N. J.
Astronomical Telescopes, from 6// to largest size. Ob-

servatory Domes, all sizes. Warner & Swasey, Cleve-
land, O.

‘Tools, Hardware, and other specialties made under
contract. American Machine Co., Philadelphia.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and é)age 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 Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) If X and 8., ‘“‘readers for many
years,” will send their address, we will mail them an
answer. Their question is not of sufficient generalin-
terest totake up room with here. Inquirers should read
the notice at heading of this department.

@ W. A. C. writes: In scaling saw
logs by Doyle and Scribner’s rule, should we allow half
inches in measuring or should inches be counted, and
not fractions of an inch ¢ A. Use inches only in the
register; when measuring, take the nearest whole num-
ber.

3 W. K—Your 1 pound of mercury
will occupy a length of 2564 inches ina ] inch tube,
and will expand, from zero to 90°, 133335 of an inch, or
decimally 001923 inch.

(4) G. E. A. writes: I have made sol-
dering iron of copper, which I cast in a mould. Now,
whenI want to hammer the copper into a point, it
breaks off, whether cold or hot. 1. Can you tell me a
remedy for.if, so I can hammer it? A. Good copper
can be hammered at a red heat; probably you have not
pure copper. Better cast the point on. 2. What is an
electrode ? A. Electrodes are the poles of the electric
circuit.

(5) H. W. S.—There are records of
rainfall in the United States in a few places for 50 or
60 years past. The early records are not strictly re-
liable. The whole record shows variations of rainfall
through decades of years, but not equalized, nor cor-
responding with any astronomical cycles. The relia-
ble time of observation has not yet disclosed a secular
decrease of rain for the United States, although ingpe-
cial localities such may be apparent.

%6) P. D. P. writes: Our boiler feed
pipe and heater pipes are partly filled with hard lime
scale, and will not work. How can we clean them ?
Have tried burning, but could not loosen scale. We
keep boiler clean by using zinc scraps. A. We know
of nothing cheaper than to renew the pipe if required
at once. Filling the pipe with a solution of hydro-
chloric acid 1 part to water 6 parts will soon dissolve
the lime, when it can be washed out. Not knowing
what your incrustation is, whether carbonate of lime,
sulphate of lime, or their mixtures with alumina from
your clay beds, we are at a loss to say exactly what
you require, but would recommend you to try to
purify the feed water by filtration, by acid and soda
treatment in a large tank, and settling, or heating the
water in the tank by a coil, using the exhaust steam,
or otherwise changing your boiler cleaning method
from zinc scrap in the boiler to caustic soda in the
feed water, about a quarter of a pound to a hogshead
of water twice a week, and clean out boiler thoroughly
of sediment once a month, or oftener if required.

(7) 8. H. R. asks (1) if there are any
acids or any compounds with acids that he can use to
cut or eat through plate iron an eighthof an inch thick.
If so, how to use same and with what results, the time it
takes, etc.? A. Use nitro-hydrochloric acid equal
parts, with fresh renewals every half hour. You may
get through an eighth inch of iron in 5or 6 hours. 2.
The best book for information on the production and
working of iron and metals. A. We recommend as
the best book Osborn’s Metallurgy of Iron and Steel
(American practice), with large plates and illustrations,
8vo, $25. A cheaper work by “ Greenwood,” on the prac-
tice and theory of manufacture of iron and steel, $2.
A general work comprising the manufacture and work-
ing in metals and alloys, by Byrne, *“The Practical
Metal Worker’s Assistant,” $7. All or any of which
we can furnish.

(8) G. 8. writes: Is there a formula by
which to determine the temperatare of water in a
boiler generating steam under any pressure, say from
1 to 200 pounds per square inch ? A. The formulas for

1
determining temperature and pressure of water and

steamas in a boiler under pressure are derived from
the experiments of Regnault and others, and are tabu-
lated in engineering works. For full explanations and
tables see Haswell’s Engineer’s Pocket Book, $4.50,
which we can furnish.

(9) B. M. G. and others.—A full illus-

trated description of the cable grip in use on the New..

York and Brooklyn Bridge, and the mechanism for
operating it, was printed in the SCIENTIFIC AMERICAN
of October 13, 1883.

-

(10) L. 8. asks how modeling wax is
made, such as sculptors sometimes use for modeling
very small figures, etc. It is made of white wax
melted and mixed with lard to make it workable. In
working it, the tools used, the board or stone, are
moistened with water, to prevent its adhering; it may
be colored to any desirable tint with a dry color.

(11) W. W. asks how to varnish
chromos. A. Take equal quantities of linseed oil and
oil of turpentine, thicken by exposure to the sun and
air until it becomes resinous and half evaporated, then
add a portion of melted beeswax. Varnishing pictures

should always be performed in fair weather, and out

of any current of cold or damp air.

(12) C. B. asks what will take machine
oil spots out of plain colored wall paper. A. Oil
stains maysbe removed from paper by applying pipe
clay powdered and mixed with water to the thickness
of cream; leave on for four hours.

(13) E. G. P. asks what is used to Kkill
the odor of benzine. A. Shake repeatedly with
plumbate of soda, made by dissolving oxide of lead
in caustic soda, and rectify. Simply shaking with
charcoal and filtering will partially remove the odor.

(14) J. S. asks about the preparation of
quicksilver for making mirrors, and the mode of ap-
plying same to the glass. A. The essential features of
the process are the coating of the glass with tin foil,
and then pouring quicksilver or mercury on the tin,
thereby forming an amalgam which adheres to the
glass. The exact method is given in Spons’ Workshop
Receipts, 1st series, which we can send for $2.00. The
remuneration for such work is not high, and the wages
are similar to those received by an ordinary mechanic.

(15) W. H. B. asks: 1. How much less is
obtained by assaying copper by the dry method than
by the wet # A. The fire assay of copper is by no
means accurate, while the wet method of separation by
the battery is very exact. 2. What is the difference
between control assays and that of ordinary assays?
A. Control assays are methods used to corroborate re-
gults obtained by other processes.

(16) A. P. 8. asks for (1) a good solv-
ent for nicotine. A. Nicotine is soluble in water,
alcohol, and ether. 2. Several common roots, like the
carrot, that will sprout or blossom when hollowed,
hung up indoors, and filled with water. A. The sweet
potato is said to be very beautiful when used as de-
scribed by you. Wet sponges filled w1th seed are like-
wise commonly seen.

(17 W. J. H. writes: 1. A clock has
twelve hands, and at twelve o'clock are all started to-
gether from the same point. The first hand makes a
tour of the dial in one hour, the next in two hours,
next in three hours, etc.; how long will it take all the
hands to meet at their starting point? A. 27,720 hours,
that number being the least common mulfiple of all
the terms from 1 to 12. The 12 hour revolution hand
goes around 2,310 times; the 11 hour hand, 2,520
times; the 9 hour hand, 8,080 times, etc. 2. I desire
a recipe for making an indelible ink that I can use
with an ordinary rubber stamp. A. See the recipe
given for an indelible stamping ink, published on
page 19 of SCIENTIFIC AMERICAN for July 11, 1885.

(18) J. N. writes: During an argument
to-day, one of the parties asserted that a ton of wood
and a ton of iron placed in a vacuum, the wood
would weigh more than the iron. State if such is the
case, and if so, why so ? A. The wood would be the
heavier on account of its larger volume of air. Its
bulk would represent a cubic foot of air at 60° Fah.,
weighing 53696 grains.

(19) C. I. asks (1) what kind of wood is
best for ebonizirg. A. Cherry is most used, but apple,
pear, and hazel woods are also suitable. 2. Please
give best receipt for ebonizing. A. See answer to
query 11, given in SCIENTIFIC AMERICAN for July 11,
1885. Spons’ Workshop Receipts, 2d series, devotes
several pages to the subject. We cansend it for $2.

(20) C. E. T. asks about a cemented
cistern, the water from which tastes badly; probably
the cement has an excess of magnesia. A- thick
wash of pure Portland cement will probably correct
the strong taste. If not, a coat of paraffine put on
the surface and melted in with hot iron will make the
cistern odorless.

@1) F. F. Z.—The holes in material on
which porous plasters are made are punched in a ma-
chine that makes a whole row at once, moving the
cloth along by a ratchet. The maehines are not on
sale. Tracing cloth is thin muslin sized with isinglass
and passed through polished rolls heated by steam.
Tracing paper is either sized with isinglass and cal-
endered, or oiled with linseed oil. Silver ink is com-
posed of 1 part white gum arabic, 4 parts distilled
water, 1 part silicate of soda in solutiou. Tritu-
rate with the best silver bronze powder sufficient to
give the solution the required brilliancy. See ScIEN-
TIFIC AMERICAN SUPPLEMENT, No. 157, for gold and
silver inks. See SCIENTIFIC AMERICAN SUPPLEMENT,
No. 249, how to make luminous paint.

(22) M. A. P.—See list of ink erasing
materials given in the article on “ Inks,” in ScIENTIFIC
AMERICAN SUPPLEMENT, No. 157.

(23) J. M. F.—Experts examine the
inks of writings by comparative means. See ‘‘Detec-
tionof Inks,” in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 255. The condition of the paper under the mi-
croscope and different qualities of ink on the paper
are noted, but the age is difficult to determine. Old

ink is not as easily removed from the paper asthat
more recently written with.

®4) J. E. M. asks about producing
sulphate of zinc. A. The most convenient method is
by dissolving metallic zinc in sulphuric acid (dilute).
It can be commercially produced by roasting the
mineral sulphide in the air.

(®5) N.- C. R.—The wood mouldings
for picture frames are cut in a machine, brushed over
with the plaster of Paris, and smoothed down with a
steel trowel of the same form as the moulding. The
plaster has a little glue mixed with it. For your
blackboard to use with chalk use shellac varnish,
lampblack, and powdered pumice; mix as a paint and
brush - over quickly. For your artificial slate, use
shellac varnish, lampblack, and finest flour of emery.
Thin the shellac varnish with 95 per cent alcohol, so
that the emery will have a cutting surface. The exact
proportions you must find by trial.

(26) J. B. writes: I would like to know
the composition of red and white liquids in the little
tubes in storm glasses. A. 1. The red consists of alcohol
slightly colored with a little aniline or logwood. 2.

The white is composed of:
Camphor........ teetteee aenenaes 214 drachms.
PENTUTV) 116 DR NP | | “
Water...... veeeen 9 *
Saltpeter..... ..... . 38 “
Sal ammoniac. . .....i0e00.....838 “

Dissolve the camphor in the alcohol and the salts in the
water, and mix the solutions together.

27) C. writes: I have a plaster Venus
de Milo, which has been painted white. I do not know
if lead or zinc white. It has begunto peel, and looks
as if it had had the small pox. How can I remove the
paint that still sticks, preparatory to repainting? A.
Take a hot solution of washing soda in the propor-
tion of 8 pounds of the soda to a gallon of water. This
mixture will readily soften the paint, so that it can be
removed by simply scrubbing witha stiff brush.

@8) C. K. asks how to remove candle
grease from furniture without injuring the varnish. A.
Rub it off with a little warm water and a rag.

29) G. K. desires a receipt for making
antique brass. A. Dissolve 1 ounce sal ammoniac, 3
ounces cream of tartar, and 6 ounces common: salt in 1
pint hot water; then add 2 ounces nitrate of copper,
dissolved iu a half pint water; mix well, and apply it
repeatedly to the article by means of a brush.

B0) C. W. F. asks: 1. What is the ore
found between lumps of soft coal? A. Probably pyrite,
or iron sulphide. 2. How near completion is the
statue of Liberty? A. The pedestal, it is said, will be
completed in May. It is uncertain when the statue
will be in place.

(31) D. M. R. writes: I have a one-half
horse power engine; how larde a boat would it run
with stern paddle wheel, §aid boatto be very light and
of good model? A. A boat 25 to 30 feet long, depend-
ing upon the size of boiler, pressure, and speed of
engine. With all these large, a 85 foot boat will be
appropriate.

(32) L. D. H.—As air weighs 0°076 pound
per cubic foot, your cylinder of 10 cubic feet and
100 pounds weight wouldbwelgh 99'24 pounds with-
out air inside.

33) H. H. L. writes: We have an 80
horse power automatic cut-off engine, which only has
load enough to require 40 pounds steam. Is it more
economical to run with 80 pounds and large expansion
or 40 pounds with small expangion? A. Run with high
pressure and cut-off for required power for economy.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 9, 1886,

AND EACH BEARING THAT DATE.

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

Agricultural implement, J. D. Scott............ ...
Air forcing apparatus, G. Serramoglia......
Amalgamating apparatus, J. E. Thielsen et ai

Ammonia, manufacturing, A. Feldmann.... 387,887
Automatic gate, J. Clark........ccceeeeeee 387,566
Axle box, car, C. Decker........... 337,565
Axle gauge, H. McQuarry........... 337,606
Axle lubricator, car, W. Megathey.. y
Axle, vehicle, R. McLaughlin.....

Badge, Toraeh & Lee......cps.nyee cpeeer 387,717
Baling press, G. Brtel. .....cccceveeeeiens vereesnncnns

Bar. See Planing machine presser bar Tamp-
ing bar.

Barrel head fastening, J ohnson &Carr........c....
Barrels, machine for manufacturing, J. W.
Basket, J. H. Gulick.
Bed, folding, N. G. Augier..
Bed, folding, K. Brooks
Bed, folding, H. E. Thayer

Bed, sofa, M. Clune............ 337,481
Bed spring, S. K. Butterfield. 837,806
Bedstead, H. Beuttell......... 837,665
Bedstead, iron, A. L. Pringle.........ccocoveiieiennn 331,519
Bedstead, portable folding camp, J. McKeough... 337,415
Bell, door, E. 8. Bloomfleld, JT............... 331, 657 337 658
Bicycle, G. S. Long......cceeue..

Billiard cue clamp, J. Callahan.
Binder, temporary, F. H. Coffin

Bit. See Bridle bit.
Blacksmith’s hearth, H. Branchler.................. 837,735
Blotter, J. Felbel .
Blotting pad holder, W. W. Gelatt.. ceerieersecennns 387,391
Blotting pad, ruler, and paper cutter, G. D. Barr.. 837,651
Boiler. SeeSteam boiler.
Boiler cleaner, kitchen, W. B. Davis.......... ceeen. 887,748
Boneblack revivifying kilns, utilizing the waste

heat from, 8. M. Lillie...........cccovvvnniinninnn 337411
Book holder, Runson & Barr........... .. 37,436
Boots and shoes, 1asting, W. C. Cross.....,......... 837,483
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Bottle stopper, F. D. Taylor................ e
Bottle stopper, F. C. White...
Bottle washing implement, E. J. Leyburn.

Bottle washing machine, E. 8. Piper...... 337,615
Bottlds, label holding device for, T. Snypp. 337,713
Bouquet holder, M. Flint............ ... .o, 857,569
Box. See Stuffing box.

Braiding machine, J. Andrew veeee. 330,478
Brake. See Car brake.

Brick, burning, J. D. Hardt..........cccueuuee.. eee.. 387,672

Brick kiln, R. B. MOrrison................ cens
Bridge, pier, or similar structure, A. Cottrau.
Bridle bit, R. G. Hanforq, Jr.... .
Broom rack, J. B. House,
Buckle, T. O. Potter
Buckle, W. E. Smith......

Buckle or clasp, E. S. Smit!
Building block, metal faced, J. H. Mitchell.

837,696
337,666
387,578
... 331,167

.. 887,517
337,452
337,708
587,693

Button, A. Nelson........ Geee vaieees 387,607
Button, A.J. Wilson.. 837,123
Button fastener, H. Bunch................... 387,%

Button fastener packing case, F. H. Bicharda . 387,620

Button hook and coat and hat hanger, comblned
L.B.Prahar...........c.... ... 387,188

Button, lever, R. 8. Cutting...... . 331,147

Buttons to fabrics, machine tor securing, J.F.

T HAYET . ceettttieeeieeeeeesocasseseansasssscssassns 887,636
Cables around curves, carrying traction, W. .

Phenix........ terereeireseraaetanens cereraeeas oeen. 330,786
Cables, making wire, A. J. Moxham 837,513
Calculator, time, 8. 8. Streck........ 837,583
Calendar, M. Carey........... -837,478

Calendar and stand, memorandum, A. Zumpe

Calipers and dividers. J. Stevens veers 837.581
Camp chair, G. Pietze....... teeeenen teeerreseiienanes 331,715
Can. See Metal can.

Can opener, T. R. Wayetal...............ccooueennn 887.719
Candy crimping -machine, P. B. Laskey. 337,609

Car brake, J. J. & J. Harkins............. 331,579
Car brake, B. L. Randall.........covveve veeen 337,616
Car coupling, C. O. & L. Barnes, Sr........... .. 337,650

Car coupling, J. J. Largent......... 337,608

Car coupling, C. M. Littleton. 331,598
Car coupling, C. L. Mueller.........ccceevvvnennnnaas 837,780
Car coupling, J. Shank........cceeeiveeinninnennnnns 837,449 |

Car coupling, C. H. & G. D. Westover
Car, street, Rawlings & Williamson...
Card, playing, G. M. Endicott ..
Carriage bow socket, J. M. Perkins......... teseeens
Cartridge cases, making blanks for the bottoms

337,540
887,617
. 831,155
837,614

of, A.Jullien.....ccoveviiniiiniiiiinennieinennes 887,711
Case. See Button fastener packing case.
Cask, beer, W. HeiS€r.......c.ocoviiuiiievniarennnns 837,401
Casks, safety valve for beer, Schaeter & Hag-

INAYET. o 0s oevrnerennerenrecsseeseecnsessscnssnns 837,622
Casting solder joints, mould'for, A. Cunningham.. 337,562
Centrifugal reel, E. E. Draver (r)....... ceeeeeraaiees 10,696
Chair. See Camp chair.

Charts, portfolio or case for anatomical, L. W.
... 337,544
. 837.563

837,430
337,488
387,578
337,440
.. 337,781

Chisel bar for scraping soda kettles, etc., J. Evers
Churn, J. H. Gerken..
Churn, C. Schifferly
Cigar bunching machine, C. A. Bayler

Cigar mouliding machine, 8. Cohn........... veseenns 337,665
Clamp. See Billiard cae clamp. .
Clamping tool, J. R. Cummings................ veees 881,743
Cleaner. See Boiler cleaner.

Clock, W, D. Chase............... P ceeees ceeeenes 831,817

Clock pendulum, S. Eastman.... .
Clock, secondary electric, V. Himmer...
Clock, self-winding electric, D. F. Sweet..
Clock, striking, Bruggemann & Orth....

337,384
887,583
381,197
387,736

Clock, striking, H. F. Northrop......... 331,784
Clocks, electric regulator for pendulum, S East-

17 | . e 837,885¢
Clocks from a distance, apparatus for regulating

pendulum, Millard & Clarke .. 331,419
Clocks from a distance, means for regulating ma-

rine, Millard & Clarke..........ccevvivevnnnnennss 837,418
Clocks from a distance, means for regulating

pendulum, Millard & Clarke.............. 387,416, 387,417
Clothes drier, P. Deverell....... .. 837,566
Clothes line reel, D. W. Travis........... 387,799
Clothes line reel and house, R. F. Fowler. 887,758
Coffee huller, J. R. Merrihew................. 337,601

Coffee or peanut roaster, D. W. Hitchcock..
Coffin, C. J. Norden
Cork extractor, H. Wahler..

... 337,408
.. 837426
. 331,465

Corking bottles, hand lmplement for, B P Rob—
erts..

Coupling.  See Car coupling. Thill coupllug.
Crane. steam, H. C. Winebrenner...................
Cuff holder and adjuster, R. Stuyvesant
Cultivator, H. C. Leydorf.
Cultivator, roller, J. Clay...............
Cultivator, wheel, Heavner & Thornton.....
Curtain and screen holder, ¥. M. Georgie, Sr.
Cut nail, 8. M. Guss........
Cut-off, rain water, C. Zitko.
Cut-offvalve, H. Burton....
Cutter head, W. H. Doane..
Cutter head guard, L. E. Hall....... ..
Decorating machine, H. 8. Woodward..
Derrick, portable, R. I.. Valentine...........

Digester or converter, etc., C. 8. Wheelwrizht 387,720
Digester or converter, C. S ‘Wheelwright..... 7!
Disinfecting-apparatus, O. 8chimmel........

Door check and alarm, combined, C. Vogel. .
Doubletree, spring, W. E. Hagarty............. ... 331,897

Draught, sttachment for whegled, vehigles, G.
Carter........ccevvvviinnnnns
Drawer pull, W. Long.

Drier. See Clothes drier. Salt drier. Tobacco

drier.
Drill. See Grain drill. Ratchet drill.
Drill pointing machine, J. 8. Bancroft.............. 387,549
Dustpan and ash sitter, combined, J. O. Beneke... 337‘55ﬁ
Earthenware, etc., muffle for, F. R. Gillinder...... 837,575

Easel, sketching, E. G. Mead. 337,512
Ejector, steam, L. Schutte...... 337,443
Electric arc light, W. F. Buckley. 387,737
Electric current meter, J. J. Green.................. 837,619
Electric machine regulator, dynamo, I.oomis &
L07076) T 831,175, 831,716
Electric machine regulator, dynamo, R. H.
Mather:...coveuvieiiiiiiniiiiiiiiiiiieieiinnan. 887,718

Electric machine regulator, dynamo, O. B. Shal-
JUE3 11 0T<) 4
Electric machines,

Electric motor, Loomis & Cooley.
Electric wires, underground conduit for, J J. .

Schillinger......covvviieinn coviniiirieneanenennnns 337,624
Electro dynamic motor, F'. J. Sprague ..... 331.798, 337,794
Elevator. See Grain binder elevator. -

Elevator safety attachment, T. M. Hunter..... ... 331,768
Elevator safety attachment, hydraulic, .i.

MUurphy...coovviiiiiiiiienns tiviiiiiiiediiiniee, 331,181

Elevator safety stop, G, C, Halblaub.....,.,.. ... 837,398
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Engine ‘See Fire engine. Rotary engine Steam
engine. Vapor engine.
Engine and method of operating the same, J. H.
Campbell.........ooviiiiiiiiiiiiiiiiiiiiiiiiiii, 387,371
Engines, utilizing aqua-ammonia as a motive
power in, J. H. Campbell........ ..381,812, 387,374
Eraser, C. La Dow... ........... 837,506
Extractor. See Cork extractor.
Fan, automatic, J. M. Johns.
Fan, revolving, H. Menke, Jr
Faucet. J. McKenzie........
Feed cutter, J. H. Parrish..
Feed water heater, Davis & Tyler..
Feed water heater, H. Fairbanks .. 831,156
Feed water heater, C. Manning.... ceieeeeeee . 337,510
Fence making machine, E. Miller...................

.. 331,587
.. 837,600
. 331,511
.. 387,429
.. 331,670

337,420
Fence making machine, J. B. Thies .. 837,638
Fence making machines, reel for, J. B. Thies...... 357,637
Fence post, O. M. Allaben ... 337,646
Ferrule, fishing rod, J. H.' Knapp . 331,589

.. 337,460
.. 357,366
.. 887,678
.. 837,689
. 337,486
331,428

Fifth wheel, M. Tompkins......
_File, newspaper, W. A. Borden.
File, newspaper, J. & J. Glaser..
Filing metallic ribbons, machme for, J. Logan
"Filter, pressure, 8. G: Derham.
Filters, cleansing, G. H. Moore.
Filtering water and other liquids, a.ppimnce for,
J.P.J acksgn ..... e
Fire engine, K. Morrell..
‘Fire escape, H. Lewis
Fire kindlér and fuel block, W. R. Myers..
Fishing rod, L. L. Bartlett..
Flasher, J. Schreiber.... .....
Flour scoop and sifter, W. Smith
Fly book, C. G. Levison et
‘Forging axles, die for, J.
.Frame. 8ee Track drill frame.
Fuel, apparatus for burning gaseous, F. Philips...
Furnace.  See Smoke consuming furn&ce
Furnace grate, J. W. Shaw..........ioeeeiene veeeees
Gauge. See Axle gauge.
Galvanic battery, H. J. Brewer
Gas, distributing, Dalzell & McTighe..
Gas in an inexplosive condition, conveying, Dal-
zell & McTighe
Gas in ‘pipes, device for preventing the freezing
0f, J. B. K@AITS. .cevvnennienieereneenneenennanns 837,408
Gate. See Automitic gate. Swinging gate.
Gate, W. H. Campbell..
Gate, S. Emery......
Gute, I. H. Kepler..
Gate, J. W. Tightfoo
Gate, T. L. Patrick....
Gate, S. 8. Sherman
Gate opening device, N. E. Reesor

387,684
... 387,424
.. 337,694
.. 331,182
. 337474
.. 387,624
.. 331
. 387,593
337,504

831,516
337,521

337477
. 387,668

Gearing for roller mills, belt, J. M. Schutz.’ . 387,444
Glass mould, W. H. Gulliver............... .. 331,164
Glassware, manufacture of, G. W. Blair............ 837,656
Glucose, manufacture of, Seyberlich & Trampe-

Governor, W. M.
Grain, etc., npparnt,us for transterring, Fernald &

. 337,888

Grain binder elevator, W. M. Whiting....
Grain drill, M. Wonser
Graining apparatus, J. H. Auble.
Grater, Salmon & Haislett..
Grater, nutmeg, L. J. Church .........
Guard. See Cutter head guard,

Gun, air, G. P.GuDN......ccciiiiiiiiiiiien
Hair roll, J. 1. Wells..
Hame attachment, J. W. Ammon

. 337,548
337,729
837,619
.. 831,318

.. 387,39
. 337,642
. 837,649

Hame fastener, M. Noe........... . . 837,699
Hammer, pneumatic, C. A. Arns... 837,728
Hammock stand, portable folding, Rudd & Man-

Handle. See Tool handle.
Hand bag, pocketbook, and purse frames, fasten-
ing for, G. HOOA....ccvvierenins veniiiniiinenneds 337,682
Hand bag, pocketbook and purse frames, fasten-
ing for, L. B. Prahar 837,787, 331,789
Handkerchief exhibitor, J. veee 337,422
Harness ornament, H. Beebee.... ... . 837,782
Harrow attachment. Leech & Little .. 887,502
Harrow, wheel, C. La Dow . 331,113
Harvester, H. 8. Wilkinson
Harvester cutting apparatus, C. Schmidt.. .
Harvester fingers, machine for finishing. J. F.
Webster
Hat forming machine, Conklin & 'I‘erwilliger
Hay rake and loader, J. S. Naffziger........
Hay rake, horse, 8. B. Gilliland
Heater. See Feed water heater.
Hitehing device, E. J. Hildreth.............c.coee.
Holder. See Cuffholder. Bouquet holder. Let-
ter and index holder. Rein holder. Satchel
holder. Washboard holder.
Hook. See Check hook.

. 837,382
. 331,697
. 837,514

Hooks, manufacture of screw, Williams & Silk.... 837,722
Hose reel, Schmidt & Revercomb................... 337,523
Huller, 'See Coffee huller.

Hydmuiic motor, N. E. Harrls ..... . . 887,766

. 331,634
.. 837,454
10,697
331,686
. 837,389

Ice cream freezer, W. J. Tate...
Index for letter books, R. Spurgin....
Injector, J. Grésham (r)...
Ironing.table, T. N. Johnson.....
‘Ironing table. folding, D. C. Fletcher
Jack. See Lifting jack.
Jeweler’s cabinet, T. W. Sweney............c.c.uuee
0 hoxes, fastening soft metal wearing sur-
faces in, D. A. Woodbury
Kiln. See Brick kiln.
Knitting stockings, etc., W. E. Sheehan......
Laces, making embroidery, J. Krusi.
Ladder, L. K. Waruer..
Land roller, J. Hafner..

Lasting mavhme, Dombrowski & Woltmann
Lathe, automa;ic, F. M. Stevens..
Lathe tool, Eklund & Westin...
‘Lawn tennis net support, J. H. Lee..
Letter and index holder, W. H. Davis .
Tetter opener, G. C. HOIt ..vuuvvunneiiiiiannnnn
T.evel, spirit, I.. A, Sanford.
Lifting jack, S. P. Davis
Light. See Electric arc light.

Light regulator, R. A. Bacon...........ccceuuuun....
Lock. See Nut lock.

T.ocks, metal hub for, F. W. Heilman.......
Log turner, A. Rodgers

- Lubricator. See Axle lubricator.
Lubricator, R. P. Gerlach
Lubricator, P. Hackler ...
Lubricator, Kaczander & Ruddy. .
Mail box and indicator, electric, H. F. Staus.......
Meat and vegetableslicing machine, J. W. Ander-

son..
Meat slicing machine, R. B. Pulnphrey
Metal car, ete., A. Warner.
Meter. See Electric current meter.
Middlings purifier B. T. Butler......cccceeaeaaeesses 387,370
Mill. See Band saw mill.

Braidwood &
... 3834
.+ 837,681

Mines, shaft and elevator for,

Mincing machine, J. H. Shaw....
Mould. See Glass mould.
Moulded articles, composition of matter for mak-

. 381,472
337,515
387,769
331,676 .

Moulding polisher, 8. I. Phelps..
Monument, T. Huston..

Mop wringer, H. Fiesher
Motion, device for converting, J. M. Fiint
Motor. See Electro dynamic motor. Hydranlic

motor. Weight motor.
Music folios, ete., clip for leaves of, 8. W. Valen-

. 331,639

Nail. See Cut nail.
Nut lock, F. P. Beisel.......
Nut lock, A. C. Vaughan
0il, apparatus for cleaning, J. C. Thornton.
Oil cabinet, J. A. Hackenberg.
0il stone, holder, J. W. Cole .
Oils, apparatus for burning hydrocarbon, H. W

‘Whiting (r).
Oils, etc., apparatus for treating essential, A. M.

Ore concentrator, W. Hooper..
Ore crusher, J. C. Wiswell..

Oyster tongs, R. T. Aliinson
Packing for steam. condenser tnbes.,A. G. W.

Padlock, permutation, W. B. Turman..
Palette knife and brush supporter, A. S. Cnmp-

Paper pulp finishing engine, S. L. Gould.. .
Paper pulp, boiling fibers with sulphites for the

manufacture of, A. Mitscherlich
Peat, treating, S. Heimann
Pen, cattle, E. T. Holton..
Pen, fountain, N. k. Palmer . .
Pen, multiple pointed, T. W. F. Smitten............ §
Pencil, flexible léad, R. P. Wallis................... 337,466
Photographic plates, tray for developing, R. E.

Atkinson
Piunofortes. pianissimo stops for, V. Bessier..
Pictures, making iron, 8. Powel..........
Pikes, die for forming, A. Sanford. .
Pipes, forming curved metallic, W. J. Brady...... 337,475
Pitchfork and rake combined. J. J. Butler 331,740
Pitman, P. C.ClOS€.........cevveviviieeannnns 837,380, 337,557
Planes, handle attachment for, R.T. Hendrick-

70 T .

.......................................... 837,547
.. 837,562
. 837,703

. 837,620

Planing machine, E. Belden.. .

Planing machine presser bar, W. H. Gray.......... 337,491
Planing machine, convqlute Irg, D. K. Allington.. 337,648
Planter and distributer, hand, H. E. Fries......... 337,390

Planter and fertilizer distributer, check row corn,

J. J. Fraikin... ve ... 887759
Planter, corn, J. W. Dear.. .. 337,485
Planter, corn and seed, L. C. Stalnaker.. .. 837,795
Poke, A. Egneu....... e ee e .. 837,386
Pole, carriage, F'. J. Sprlnger. 337,453
Portfolio and binder, combined, E. B. Robingon.. 837,704
Post. See Fence post.

Potato coverer and cultivator, N. Keeler..
Potter’s wheel, B. F;;be}don
Press. See Baling press. Tobacco press.
Pressure regulator, fluid, O. Pintsch.....
Pressure regulator, fluid, L. W. Truesdell.
Printing surface, A. Ten Winkel.......

. 837,501
331,632

... 387,431
.. 831461
.. 331,125
. 337,546

Privy. E. R. Angell....... .

Propeller, steering, J. Clar! .. 837,479
Pump, P. D. Hines.............. .. 837,402
Pump, electric air, A. B. Worth............ ..331,808, 337,804

. 337,749
. 337,496
837,570

Pump, force, J. J. Deal....q
Pump piston, deep well, G. Hodson....
Quartz, mill for pulverizing, G. Frisbee....
Rack. See Broom rack. Towel rack.
Railway, cable, J. J. Schillinger....
Railway, cable, A. A. Shobe
Railway tracks, grass and weed cutting machine

for, W. H. Bartels........ cossaneen
Ratchet drill, J. Magnette..
Reapers and harvesters, self-raking attachment

for, M. Dew. . 331,151
Reclining chair, 8. G. Searritt 387,521
Reel. See Clothes line reel.
Refrigerating trough, Scott & Bovard.
Refrigerator, J. Goodale
Refrigerator cars, wall for, C. B. Hutehins. ......
Refrigerators, ammonia evaporator for, V. H.

BeCKeT.....cvtiieiiiiereneenrereeseeneennennns ... 331363
Regulator. “See Pressure regulator. Light regu-

lator.
Rein holder, G. M. ¥ rampton

387,623
337,451

331,760

Rein holder, D. McCance 337,414
Roaster. See Coffee and peanut roaster.

Rock drill support, H. C. Sergeant........... .... .. 837,526
Roller. See Land roller.

Rotary cutter, O. T.. Noble........cooeivennen. e 837,698
Rotary engine, W. & A. Berrenberg. .

Sad iron, G. 8. Castagneto......
Saddle, harness, M. E. Zeller.
Salt drier, J. A. Cook

Sample box or package, J. A. Pegg........ «.......
combined, G.

Sash balance and fastener,

Sash fastening device, J. M. Burkert
Sash holder, E. W. Morris..........
Satchel holder, M. Smith..
Saw, drag, M. M. Driskeli
Saw frame, buck w. Hankin, Sr .
Saw gummer, Stevenson & Stuempges.
Sawmill, band, D. K. Allington....... .
Sawmill, band, Shavalier & Harvey..
Sawmill feed mechanism, A. B. Landis
Saws and drillings, device for filing, C. L. Polley. 331,432

Scale, weighing, J. A. Knowles, Jr.................. 387,712
Sereens, corner or plate attachment for extension
window, E. N. Porter ......cc.ccooiieeeiannnnn o... 887,433

Screw machine, A. Johnston 387,499
Seaming sheet metal, machine for, H. J. Noyes. .. 337,427
Seat, M. Benedict cevee. 837,364
Sewing mrchine stand, J. C. Cochran .. 837,881

Shirt, M. Blau . 331,553
Shirt bodies, securing bosoms to, C. J. Coyle...... 837,383
Shoes, method of and apparatus for forming bot-

toms of rubber, M. W, Whitney.... ceees. 837,467
Shoes, etc., fastener for, A. Nolte. .. 331,183
Shutter fastener, M. A. Cutter....... . 337,146

.. 337,664
.. 837,626
.. 831142
. 337,586

Siding for buildings, A. C. Daugherty..
Signaling apparatus, L. Sellner.....
Skate, roller, R. J. Costain....

Sleigh, bob, Jeflrey & Liver .

Smoke consuming furnace, G. Raven..... .. 387,436
Snow plow and scraper, C. M. Culbertson, Sr...... 337,661
Sofa and bedstead, combined, J. J. Baylor......... 887,652

Spade. C. McBride..............c...... . 337,602

-Stirrup for sulkies, T. D. Aitken.......
.. 837,568

Suspenderend, E. Deming....

| Tile lined structure, W. C.

| Towel rack, W. L. McKelvey..

_Vehicle spring, E. D. Roth

Spark arrester, G. D. Hunter(r).....cc.ccovivereeaes 10,698
Spring. See Bed spring. Vehiclespring,

Spring, N. H. Davis ........... cesessasenenes eerane 337,669
Stamps, machine tor affixing postage, J. L. Shaw. 837,450
Starch, to improve its quality, composition to be

added to, Ho A.GTaY....covviiiiins sonnnnnenns . 837,490
Steam boiler, multitubular, Lngosse & Bouche.... 337,506
Steam engine, G. W. Price....cccc...... 337,618

. 381,644
. 337,611

Steam engine dash pot, J. Young...
Steam engines, automatic stop for, G. Parker.

ock, platform for handling, J. D. Morrison.
Stone sawing machines, W. H. H. Campbell..
Stove, gas, J. Clingman........c....oceveniienenenns
Stove oven, vapor, T. J. Ford......
Stuffing box, A. H. Clark...

L 3

Swinging gate. Baltimore & Paddleford
Switeh, S. Cutlin........cccoviiveiniinn oen
Syringe, embalming, Siegenthaler & Craig-........ 337,707
Table. See Ironing table.
Tablet, W. H. K. King
Tack strip, lasting, F. Chuse.
Tamping bar, G. W. Hadesty..
Tank. See Water closet tank.
Teaching sewing, means for, Paillot & Charbon-
Telegraphic repeater, J. Kolzer.
Telegraphy, fire, 8. J. Banford
Telephone receivers, diaphragm for, N. Dowlmg
Thill coupling, A. French.. ..
Thill coupling, 8. G. Smith . 837,710
Thill coupling, M. Wagner.. . 331,468
Thrashmg machines, grain cles,ner for, J..E. Kun-

L) L
Ticket for messenger service, check, .J.

337.609
. 837,590
. 337,439

387,753
. 331,161

837,502

. 837,762
. 337,629
331,617
. 837,410
330,457
. 837,788
337,464

Tobacco drier, A. F. Forbis
Tobacco press, portable, H. W. Kimba,ll
Tobacco, treating, G. Storm.
Tongs, fire, J. E. Bishop..
Tool handle, G. H. Wahleri ereresececanseeatnin. o,
... 337,604
. 837,497
. 337,466
. 337,413
. 337,680
337,744

Toy, musical, G. J. Holbrook..
Track drill frame, A. A. Strom..
Trunk brace, inside, J. M. March........
Tubes, expanding joint for, J. Hemphill.
Type, J. R. Cummings

Type distributing apparatus, Johnson & Low,
331,406,

337,407
. 887,367
337,498

Valise, D. W. Brockway
Valve, A. Horne
Valve and branch pipe, four-way, Vangezell &

Valve, balanced slide, A. Thomson,
Valve, balanced steam, W. W. Lewis.
Valve, distributing, V. H. Becker...

Valve, slide, J. W. Payler
Valve, slide, C. Schmid....
Valve, steam, A. Vogel......
Vapor engine, J. H. Campbell.

Ventilating apparatus, J. L. Brown.
Wagon circle iron, N. L. Holmes. .
Wagon draw iron, E. H. Gibbs..
‘Wagon, dumping, R. H. Branch..
Washboard holder, B. N. Merrill . wesseess
‘Wash bowls, water closets, etc., drsin pipe con-

nection tfor, W. D. Schuyler .. 837,445
‘Washing machine, J. McBride.. 837,603
‘Washing machine, J. C. Peters 337,700
Watch case spring, A. L. Blankenmelster .
‘Watch springs, making, J. Logan.................. S
Watches, escapement lever for, W. B. Simpson.
‘Water and gas mains, stop valve for, W. Royce.
Water closet cistern, T. Bailey.. .
Water closet tunk, P. G. Hubert
‘Water power, utilizing, B. M. Armitage.
Waterproofing cloth, .J. H. Sheldon.
‘Weed gatherer and turner, A: Schnoor..
‘Weight motor, automatic, A. Osterloh....
Wheel. See Fifth wheel. Potter’s wheel.
Windlass, H. T. Gayton
Windmill, E. P. & C. Wellesley..
Windmill attachment, G. W. Miller
Windmill, power, Colman & Turner...
Window screen, J. W. Carman.......
Wire coiling machine, J. U. Kessler
Wrenches, pipe wrench attachment for monkey,

F.H. SeymOUr.....covvvieerierreteereieeinens wees 337,627
‘Wringer. See Mop wringer.

DESIGNS.
Bottle, S. F. Hayward
Clock case, C. Casper...........
Keys, ornamentation of, F. W. Mix..

... 16,562
. 16,559
. 16,664

Quilting, A. Hildt.... . 16,663
Saucepan, J. Ringen... ceeeeee.. 16,566
Spoon handle, C. T. Grosjean.. .16 560. 16,661 | -
Tablet, memorial, J. J. Phillips.. ... 16,665
Tureen or dish, T. B. Atterbury. . 16,558
TRADE MARKS.
Cough drops, T. Hinrichs.........ccovvviiiiiiiiiinnn. 13,086
Drawing materials and instruments, certain, E. G.
Soltmann 18,094

Feritilizer for diseased orange trees, J. ¥. Prince.. 13,092
Flakes or grits prepared from the cereals, A. M.

Johnsten Oatmeal Company.........:...... ... 13,089
Hosiery other than white, J. McCreery & Co.. . 18,090
HO0t air furnaces, R. Wheeler et al . 13,09
Kiln dried corn meal, W. Lea & Sons Company..... 13,100
Lamp chimneys, Hogan, Evans & Co. (limited) 13,087

Macaroni, vermicelli, etc., F. Scaramelli Fils & Cie. 13,098

Paper, fine writing, S. Worthington.................. 13,101
Preserving and rendering waterproof brick, stone,
wood, paper, cloth, and other fabrics, com-
pound for, R. E. Nichols............cceet wane . 13,091
Roofing materials, certain, J. W. Stelwagon 13,095
Shears and scissors, Henry Seymonr Cutlery Com-
pany....... e eeeesstencssesststtecetsstttetsarsroncee 3,088
Starch for laundry purposes, Beatty Starch Com-
£ 4 18,083
Stoves .and ranges,” Union Stove and Machine
WOTKS.oovveviieiniiininneiinnens Crrererreeneenn 130%
Tea, Japan, Carter, Hawley & (o.... ...18,084, 13,085
Thread, gilling, J. Summerill & Bro.. .o 13,008
‘Windmills and tanks, O. G. Stowell..... . 18,097

A Printed copy of the specifications and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventorsfor any of the inventions named in the fore-
going list, at a cost of $40 each. For full instructions

fnddress Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obtained.
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Woverfisements.

Inside 1’age, each insertion « = = 73 centsa line.
ack Page, each insertion - - - 81.00 a line.
. (About eight words to a line.)
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. -Adver-
t8 must be r @ at publication qfiice as early
a8 Thursday morning to appear in next issue.

GET THE BEST AND OHEAPEST

g Sﬂl!AGENTSI“""n STATF'; : <
J. A, FAY & CO.,
(Cincinnati, Ohio, U. 8. A.)
f{fﬁ?“'e Agents and Importers for the United States

CELEBRATED .
PERIN BAN AW BLADES,

Warranted superiortoall othersin quality. ﬁnish,

mniormlty of temper, and general dul' ility.
One Perin Saw outwears three ordinary saws.
Mnnufacturers of Planing Machines and

other Patent Wood Working Machinery,

PORTLAND CEMENT.—_THE  SCI-

ence and Art of the Manufacture of Portland Cement,
with observations on some of its constrnctlve a.pplica-
tions. By Henry Reid, C.E., atithor of “ A Practical
Treatise on Concrete,” étc. $vo, cloth. Pnce $1.25. Ad-
dress MUNN & Co.. 351 Broadway, New York.

Remmgton Standard Type-Writer

Purchasers per-
mitted to return by
Express C. Q. D. for
full purchase price
at any time within
thirty days, thus
giving an opportun.
= ity for comparison
F with other ma-
chines.

Wyckoﬁ' Seamans & Benedlct,

339 Brondway New York.

GLASS PAINTING. BY FRED MIL-
ler. A Course of Instruction in the Various Methods of
Pamtml%xgiass and_the Principles of Design. Illus-
trated 0, cloth. London, 1885. Price $2.00. This valu-
able book sent by mail prepaid by MUNN & Co., New
York, on receipt of price.

STAMPED METAL GOODS,
and other Articles in Brass and other Metals (theDies
and Tools for making same). Patent Novelties, Electri-
cal Inventions, Special Machmer% Castmgs, &c. Manu-
factured to order by 8.,'Manufacturers,
Lock Box 285, New 'Brnnswxck N.J.

Draftsman’s Adj ustable Curve Ruler, makes any
shai)e curve, $1.50. F. W. DAVENPORT, Providence,
Send for card. |

THE DESIGNING OF‘ORDINA
IRON HIGHWAY BRID(-ES.
lllustrated by Num erous Engravingsand ¥ Folding Plates.
Showing Bridges ActuallyjConstructed, and lei Their

Dimensions; alzo containing 42 Tables. Prlce,

J.A. L. WADDELL, C.E.. B.A.SC., MA.E he very com-
plete index will prove of great convemence t0 both
students and engineers, using the work as a book of ref-
erence. Address, MUNN & CO. dslBroadway, New York.

ROCK DRILLS

AIR COMPRESSORS,

BOILERS, HOISTS,"
AND

{ GENEEAL MINING MACHINERY.
Send for llustrated Catalogue.

A Ingersoll Rock Drill Co,

10 PARK PLACE, N. Y.

78 EAND MACHTNERY

Lists sent.
N.Y. Machinery Depot,
Bridge Store No. 1
Frankfort Street, N.

MlNERs & MA!}IUPAXTSUMRS s I;ACKiN(:EQ

gST

BQSTO

CONGRE S

- NEW YORK
JOHN ST .

Type setting, etc., easy
by printed directions. Kor
business or home_ use
Or money making For old
or young. Send 2 stamps
for catalogue of presses,
type, cards paper em.
to factorv.

KELSEY & CO.,

Meriden, Conn:

Onrd Press, 8. 4
Clrcular Size, 534
#8, Newapaper
Size, 844.

OUR ODOMETER attached t0 & wagon gives the miles cnveisam
100 part to1000, and repeats. The aize of & dollar (23 ox.1.” Priod
$3. Only oneever stood test of time. 8wheels. Nosprings, A new
£\ principle in mechanics that would be well for every inventor te
X\ study, a8 there are hundreds of places in which it can be used.
Right of use, reasonable. Will be mailed to inventora for §2.if
ffuention Bo1, Am.  Send for omtalogue of our nlarsﬂnllu e
&/ BTRUMENTS.' A FAW GooD MEN WaNTED to handle ou
McDonxzLn Onoxeres Co., 2and 4 LaSalle Ave., chiugo,

Fon s ALE S{‘IENTIFI(‘ AMERICA Rlébmmd) from

R. L Avenue, Washing‘ton, D.C.
ELECTRIC CONVEYORS.—DESCRIP-

tion of two ingenious systems for the electric carriage
of small packages. Illustrated with 13 engravings. ¢
tained in SCIENTIF!C AMERICAN SUPPLEMENT, No.
464. Price10cents. To be had at this office and from
all newsdealers.

& New Catalogue of Valuable Papers

contained in SCIENTIFIC AMkxICAN SUPPLEMENT, sent
freeof charge to any address.
MUNN & CO., 361 Broadway.N. Y

AMERIOAN STEAM BOILERINSURANCE CO.,
11iam Street. New York.
‘Write for Specm] Blanket Form No. 99 gives complete
protection to property, and pays $5.000 for alife and $50
weekly for six months for injury.

Edc System

) Of Arc und Incandescent Lizhtmg.
Electric Light and Pow :
Motors, Dynamos, Ln.mps,224nd Batteries in all yarieties.
Electro-Dynamic Co arter St., Philadelphia.
W.W, Griscem, Consuiting Electrical Eugineer,
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THE IMPROVED

Rider Hot Air Pumping Engine
For City or Country Residences,

Burns Coal, Wood, or Gas. Safe, Simples
Durable. 3,000 inuse. Send for
Ilustrated Catalogue “A.”

B31VER & C0, 34 Dey St, New York

Kcientifir

Americun,
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e=HALF A MILLION GARDENS% =3

ARE ANNUALLY

N EEDS&

$10 Orsulnetmﬂi. Roll Music
Redll d. Catlalogue FREE.
MAGIC LANTERNS WANTED ; also FOR SALE,
HABBACH ORGAN 00., Phila,, Pa.
Ao E"T wanted to sell Tetﬂtor&;or State rights

under patent No. 316,593 on Ventilated

- Flour Chest, needed in every household. Liberal com-
- mission. Address MRS. M. V&RIGHTMAN, Harper,Kas.

Bibb’s Celebrated Origina
BALTIMORE .
FIRE-PLACE HEATERS,
Po warm upper und lower rooms
© Coal Btoves" in the world.
B.C. BIBB & SON
Foundry Office and BSalesrooms,
89 and 41 Light Street,
timore,

MARBLEIZED SLATS
9" Send for Oirculdrs.

A NEW HYDRAULIC MOTOR.—FULL

description, with nine lllustratlve figures, of a novel
hydromotor devised by Mr. Yagn for irrigating and

other purposes. Contained in SCIENTIFIC AMERICAN
BUPPLF‘MENT, 463. Price 10 cents. To be had at
this office and trom all newsdealers.

Telegraph and Electrical

odels, Ex erl-
Send for
nati, 0.

nventors’

ical Batterie:
Med ﬁ' ﬂne brass castlnggi a

mental Work, an
catalogue C. K. JO .
Itis important to us thne you memion this paper.

‘DOUBLE BOATS.—TWENTY-ONE IL-
Justrations of qa tented double boats, the general con-
gtruction and plan of which are so clearly shown as to
need no detailed description. Name of patentee and
date of patent accompanying each diagram. Conta.lned
in SCIENTIFIC AMERICAN SUPPLEMENT, 232,
Price_10 cents, To be had at this office and from all
newsdealers.

YNAMO AND MOTOR CASTINGS FOR AMATEURS, all
complete for $3.00 to $6.00. Electric Light Scarf
and Hard Rubber Pocket Battery, conducting cords and
push button, all complete, price 2.00. Everything in the
electrical line cheap. ddress G. L. BORROWSCALE,

Office and Factory, Somerville, Mass.

HrF\Pl—_bT AND BEST .

' N
Koo & NGRAYING §
|

&7 PARK PLACL, NEW YORK

TENGRAVING FOR ALL IMWUSTRATIVE AND
. CcADVERTISIND PFURPLSES

p=——=> NOTICE to Users of Steam Pumps,

We have received following letter in
regard to one of o 0. 5 “L” ($16)
Steam Jet Pum?1 elevatlng 1% lnch pipe

D of watermore i

‘* Money could not buy the Jet of us
unless: another could be had. I would
notgive your No. 5 ““ L ”” for a $700 pump,
equal distance to raise.

**N. A. Litchfield, Supt. Mich. 8late Co.’’
We make Ten Siges of these Pumps. Prices $71 to $76.
Capacities 100 to 20,000 gallons per hour. St,ar,e for what
purpose wanted and send for Catalogue of ** Pumps.”
VAN DUZEN & TIFT, Cincinnati, O.

FOREIGN PATENTS.
Their Cost Reduced.

The expenses atten®ng the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of &
large proportion of our inventors patenting theirinven-
tions abroad

CANADA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the

. former includes the Provinces of Ontario, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-

toba.

The number of ourpatentees who avail themselves of
the cheap and easymethod now offered for obtaining
.patents 1n Canada is very large, and is steadily increas-

’ EN(,‘.LA ND.—The new English law, which went into
-taree.on Jan. 1st, 1885, enables parties to secure patents
:in Great Britain on very moderate terms. ABritish pa-
‘tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world, and her
'goods are sent to every quarter of the globe. A good
Invention is likely to realize as much for the atentee
in England as bis United States patent produces for

“him athrwe, and the small cost now renders it possible

for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
" Austria, Russia, Italy, 8pain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British 1ndia,
‘Australia, and the other British Colonies.

An experience of FORTY years has enabled the

publishers of 1'HE SCIENTIFIC AMERICAN to establish

competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
of all countries, including the cost for each, and othe
information usefulto persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & CO., Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of

_trade-marks, in this country or abroad.to call at their

offices, 861 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.
Address, MUNN & CO.,
Publishers and Patent Solicitors,
861 Broadway, New York.
BRANCH OFFICES: No. 622 and 64 F Street, Pacific
Building, pnear 7th Street, Washington, D. C.

NOVELTY ELECTRIC CO.
Factory and Stare, 5th and Locust, Sts., Philadelphia.

Handsome FEletric Hand Gas Igniter. Lights any coal
gas. No battery, safe. $5.00

Our Beed Warehouses, the largest in
New York, are fitted up with every ap-
pliance for the prompt and careful
filling of orders.

z/z«fP s

Our Green-house Esta.bllshment at

Our Catalogue for 1886, of 140 pages, containing colored plates, descriptions and lilustrations;
of the NEWEST, BEST and RAREST SEEDS and PI.ANTS will be malled on recelpt: oﬂ

8 cts. (In stamps) to cover posta

PETER HENDERSON

Gorihndi St

&en 35&31

J'. . TODD

Manufacturer,

Flax, Hemp, Jute, Rope, Oakum,
n,nd Bagging Machinery Steam En-
i{nes, oilers, etc. Sole Agent for

her’s New Acme Steam Engine
Force Pump combined. 1s0
owner and exclusive manufacturer of

THE NEW BAXTER .PATENT
PORTABLE STEAM ENGINE.

These Engines are admirably adapt-
ed to all kinds of light power for driv-
ing printing pressew, pumping water,
sawing wood, grinding coffee, gin-
ning cotton, and all kinds of agricul-
tural and mechanical purposes, and
are furnished at the following low

prices:
1 HORSE POWER....$150 3 HORSE POWER....$290
. 1 HORSE POWER.... 350

1}4 HORSE POWER.
HORSE P 5 HORSE POWER.... 420
Send for descriptive clrcular. Address

J. C. TODD, Paterson, N. J.

Or 36 Dey St., New York.

T TP TR e I 7 ———mmt

Hall Type Writer.

PRICE, $40.00.
Less than one-kalf the price of Remington or Caligraph.

Guaranteed to do better work, and a great-
er variety, than wther wrmng muchlne
in the world, In geable types in all
langua,g%s. Speed limited only by capability

0!

of operator,
WESTVILLE, CONN Nov. 24, 1885.

Office Diamond Match

The HALL TYPE WRITER which I
bought of you in September last has been in
daily use ever since, and has given me entire
satisfaction. L. W. BEECH

Descript.ive Pamphlet with, Price List free.

Hall Type Writer Company, Salem, Mass.

ICE. REFRIGERATING

and Ventilating Machines
Jarmans Patent. ORK
MFG. CO., York, Pa.

COMMON SENSE

Silver Medal awarded at Novelty Exhibition, Phila.,

drive with one hand. The screw is held firm to the driver by the jaws, which s

the blade and jaws of best steel.

Liberal discount t0 dealers and canvassers. o
EoLB 282 8

drive home. 1s a stron,
post-paid on receipt of

, well-made tool ;
cents.

SOREW DRIV ER.

ngb and time saved, Startand
ack to release the screw to
A sample of a good mediomsize sent

s Philadelphia, Pa

1885, No imlet, no sli

s K

ASBESTO

CHALWPERS - SPENCE CO.

BOILER AND PIPE COVERINGS.

ABSOLUTELY
Fire Proof.
LICHT and CHEAP.
EASY TO APPLY.

MINEBERS AND MANUFACTURERS
BRAIDED PACKING, MILL BOARD,
SEHBEATHING AND SPRBCIALTIHS-

FOOT EAST 8TH STREET, N. V.

VAN DUZEN’S

Hechsnical Boiler Cleaner.

Takes out all mud and scale
forming pro erties from the
water of t,eam Boilers,

keepln it ¢l and free
from a w g. Send for
“afroular, nufactured by
E. W. VAN DUZEN,
CINCINNATI, O.

Perfect Small Steam ehts No smoke or noise, sim-

ple, safe; fuel, water gas; 3 cyllnder engines. Send
stamglfor either yacht or boat catal o%{,x
MAS KANE & CO., Racine, Wis., Chicago, 111
Eslelecially for Steam IHammers.
ER’S PACKING,.
Unequaled for wa i ter packing, and
for oil pumps. In 3 rope form of all
sizes, %, X%, %, , ¥, % 1", etc
All quantities, §1. er Ib. It the

most substantial
ever put t
none out—add a rou dw henever there
8 room for it. MILLER PACKING WORKS,

1338 Buttonwood St., Phi]adelphla, Pa U. 8. A.

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

Marine, and Stationary Engines of all kinds.
Handles required. Watey Supply very diglicult to
break.
automatically, after interruption to feed from any
cause.

THE NEW ¢ GRESHAM > PATENT

Automatic Re-Starting. iector.

Invaluable for use on Traction, Farm, Portable,
No

Capability of restarting immediately,

Reliable and Cheap.

Sole Manufacturers i the United States and Canada,

Nathan Manufacturing Co.,

92 & 94 LIBERTY ST., NEW YORK.
SEND FOR CATALOGUE.

PERFUMES.—A PAPER BY JACOB
Jesson, describing various articles used in perfumery,
and the mode of Dreémrlng essences therefrom, stating
the amount a cost of material required, and glv ﬁ
over thirt) Ormuias for handkerchief extracts, wit
the cost 01 each. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 47'2. Price 10 cents. 'To be

this office and from all newsdealers.

PROPOSALS,

To Furnish Silk Reeling Machines of the Most
Modern and Best Patterns.

ROPOSALS AND CORRESPONDENCE to be ac-

companied with drawings or photographs of ma-
chines; also price. Address proposals to the
STATE BOARD OF SILK CULTURE,

21 Montgomery Ave., San Francisco, Cal.

' ‘STEAM ENGIHES.

) Horizontal and Vertical.
) Dr e d ging

Machinery,
= Flour, Powder, Slate and
] Flmt il Muclnnery, Tur-

bine Water Wheels.

" York Mfg Co., York, Pa., U. 8. A.

WANTED, %50 A WEEK and ex-
nses atd. Valuable outfit and particulars
% F. HILL & CO., Augusta, Maine.

HELP 2

The Automatic Postage-Stamp Sticker,

THE MOST USEFUL INVENTIOI OF THE AGE.

without HANDLING or

stamps,

Wwill stamp FIVE HUNDRED envelopes
LICKING the

Can be worked by ANYONE and is always

ready for use,

For Sale by Stationers and News-dealers, or

postpaid by mail on receipt of price, $1.50

HYDE & CO., General Agents,
48 Broad Street, NEW YORK.

Liberal Terms to Agents and the trade.

THE CAMERO

N STEAM PUMP.::

STANDARD OF EXCELLENOE.

: 30

;000 IN USE.

Fhif ADAPTED TO EVERY POSSIBLE DUTY.,

457 The A¢S. CAMERON STEAM

© 1886 SCIENTIF

PUMP WORKS, Foot East 28d St., New York.

IC AMERICAN, INC

ic. THEEEL" 4dc.
nﬂuu“ JohnT.Noyel!lfg.Co. Fl"'SHED
BUFFALO, N. Y.

¢ ORD UR
‘Sl‘ECIAL LIST.”
IT PAY
Forces Juxurlant Mustache, Whiskers,

DYKE’S BEABD ELIXIR or hair on hald headsin 20 '.0 30 dags.

Extra Btrangth, Quick, Safe, Sure. No
other remedy. Zor 3 Plgs. does the work.
; WL prova 14 or forfeit §100.00. Prics
por Phg. with diractions sealed and ports
Paid 25ta, & for 80 stampe ot sibvar,
Sm)th Mfg. Co. Pn.lmne Ils.

WEAK UNDEVELUPEI] PARTS

m
OF THE HUMAN BODY ENLARGED, DEVELOPED,
STRENGTHENED, Etc., is an interesting advertisement
long runin our paper. Torep! toinquirie?v?e willsaythat
thereis no evidence of humbug about this. On the contrary,
the advertisers are very highly indorsed. Interested persona
et sealed circulars giving all particulars, by addressing
Erie MepicaL Co., Buffalo, N. Y.—Toledo Evening Bee.
EAF" Ess its CAUSES and CURRE, by one
who was deaf twenty-eight years.

Treated by most of the noted specialists of the day

with no benefit. Cuwred k 'mosel‘} in three months,
and since then hundreds of others by same process.
A plain, simple and successful home treatment. Ad-
dress T. S. PAGE, 128 East 26th Street, New York City.

CURE "2EDEAF

PECK’S PATENT mn.ovnn Cusmom EAR DRUMS Perfeetly
Restore the Hearing, an rform the work of t!l!lle nmxml

To sellour Rubber Stamps. Free Catalogue
toagents. FOLJAMBE & Co., Clevelarnd, O.

drum. Invisible, comfo ble and always in All
conversation and even whisper heard y. Sendfor
{llustrated book with testimonials, FRER, ~Address orcallon
F.HIBCOX, 853 Broadway, New York. Mention thig paper,

PILES Instant relief. Final cure in 10 days, and
« never returns. No purge, no salve, no
suppository. Sufferers will learn of a simple remed
Free, by addressing C.J. MASON, 78 Nassau S§t., N.

To w E AK M E N sufferingfromthe ef-
fects of youthful ere
rors, early decay, lost

manhood, ete. Iwill send a valuable treatise (sea,led

1 b
Sopauning ol paricniars for hop, soae fae o

WEAK Msm

Brain D NED

EXIIAUSTED or Power PRE'MA'I URlltEiIY WAST

FRmEy a perfect and_lx;ellaiEleRcuEMin DIES i
origlnn.ted b; .!'nl;s?% N OIeIALI(‘ of Paris, France,
d by all French Physicians and bein, ra,pldly and
euccessful ly introduced here. All weu engg Jossesand
drains promptly checked. TRE. ving
faper and med: 1cal endorsements, c. FR E, Oonsultaa

ion (office or b; & six emineént doctors FREE,
CIVIALE AGENOY. 0. 174 Fulton Street, New York

PERFECT

NEWSPAPER FILE

The Koch Patent Flle. for preserving newspape:
m ines, and pamphilets, has lI:’een rece%tly im%ap r%
price reduced. Bubseribers to the SCIENTIFIC AM-
EBICAN and SCIENTIFIC AMERICAN SrerLEMEwr can be
oﬂ*xplied for the low pnoe of $1.50 by mafil,or sl
office of this paper. vy board sldes; B necrlption
SCIENTIFIC AME B.ICAN » in Necessary for
svexéy one who wishes to preserve the paper.

MUNN & CO,
Publishers SCIENTIFIC AMERICAN:

newss

.
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RMdverfisements.
T 7 Sk aserien - T e

(About eight words to a line.) '

Engravings may,. head advertisements at, the same rate
per line, by measurement as the letter press. Adver-
ts must be 7 at publication office as early

as Thursday morning to appear in next issue

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
i8 many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises inthe SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress ) .
MUNS& CO., Pablishers,
361 Broadway, New York. .

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. ‘With directions for construction. Four
engravings. Contained in SCIENTIFIO AMERICAN SUP-
PLEMENT, 39. Price'0cents. To be had at this office
and of all newsdealers.

AND

BOILERS
of all sizes,

‘Write tox' Circular and tell us what you want.
B. W.PAYNE & SON, Drawer 1004, Elmira; N. Y.
Or address our New York Qffice.
lhstemAgents,v 1L, CLARKE & CO., Boston, Mass.
Our patented ertical Boiler will not prime. N o0 dan-
ger ot burning flues. -

THE CURTIS"
RETURN

BTEAM TRATP-

- .For returning steam condensed nu
pressure sitomatically into the

boﬂer, whether taken from above ory

THE CORTIS REGULATUR ¢0.,

BOSTON, MASS,
"8end for Circular No. 19.

ENGINEEB’S POCKET BOOK. BY

Charles 1i. Haswell, Civil, Marine, and Mecnanical REn-
gineer Givm%ﬂ ables. Rules, a,nd Formulas pertaining -
oMechanics. athematics, and Physics, Architecture,

, Steam V esgels, Milts Limes, Mortars, Cements,

BRQ%R leather, pocket-hook form. Price $4.

This valun. le work will be sent on receipt of price by
MUNN & CO., New York.

ﬁN[n FINE GRAY iRON AL
EABLE!
MAS DEVLIN X Co { TG
'A"S B!’. STO: S“
Steam Packings, Boiler Coverings,
Samples and Descriptive Price Lists Free.
H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y.

STINGS FRAM 8P
THO! ALLHIGH AVE. & AMERIGAN ST PFiLA
Roofing, Building Felt,
Fire Proof Paints, Cements, Etc.
175 Randolph-St., Chicago; 170 N, 4th St,, Philadelphia,

LOPPER TUBES,
SRLTTBRAGT BRATELW

Mention this paper.

WM. A. I—I.ARRIS,
l‘r.vltlelwe. R. L (")l 8t.) Six walk W
s ggrtinnd and Only lhnlldel' ot the'
HARRIS CORLIS ENGINE,
With Harris’ Pat. Imprv.Wements, from 10 to L0 H. P
8end for copy Engineer’'s and Steam %r'
Manual. Bly J. W, Hill, M.E. Pricesi

MENTION THIS PAPE:

PATENTS.

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

In this line of business they have had

experience, und DOwW have Un a,cm\%es for the_
preparatlon of Patent Drawings, Speclﬂcatlons, and the
ecution of Applications for Patents in the United
ates, Canada, and Foreign Countries. Messrs Munn &:
Co. also attend to the preparation of Cs.ven.ts. Co;i{ yrights
for Books, Labels, Reissues, Assi en eports
on Infringements of Patents. Al buslness lntrusted to
‘them is done with special care and promptness, on very
reasonable terms.
amphlet sent free of charge, on application, con-

in ng full information about Patents and how to g:-
eure them; directions concerning Labels, Copyrig hts,
Designs, Petents, Agpea]s‘ Reissues, Infringements, 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 of Patents,
361 Broadway, New York.

2

bslg‘)v ’ler Jever, wkthout lou i
te. nufactured .

Scientific

of mains easily obtained.

TEINIXIINS os.,
71 JOHN 8T., NEW YORK.

13 SO. FOURTH ST., PHILA.

American,

BLAKES IMPROVED PIPE HANGER.
IT I8 THE CHEAPEST AND BEST HANGER IN THE MARKET.

It saves many expensive Blacksmiths’ Jobs.
position. Expansion nlwaﬁs provided for. Cheap becaljlse it is simple.

Can be attached to pﬂi’l e when in
tch lines

0 troublesome screws to adjust. .

SOLE ACGCEINITS

79 KILBY S'.l‘., BOSTON.

COLORS RED AND BRO

OWN,
OFS, b AOTORY and FARM BULLD-
T gmt“ﬁf e TRON WORK, EXPOSED BRICK
WA LLS, & e of Pure Lingeed Oil and highest
grades of Iron Oxide. Send for iiirosularw d ress

74 Cortiandt Street, New York.
READY ROOFING, for new roofs.

EPPS’S

GRATEF“—G@MFORTING.

COCOA

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 hept dry and ﬂpure through-
out the year at a temperature of from 84 36°. Con~
t.nined in SCIENTIFIC AMERICAN SUPPLEMENT No.116.
Priece 10cents. To be had at this office and 0f all news-
deaters.

EVERY USER OF MACHINERY
SHOULD LEARN

How to Use Loase Palicys.

“Useful information on this sub ect
given in our ‘‘Catalogue No.
t free to any address.

" VAN DUZEN & T1FT, Cincinnati, O.

TO STOVE MANUFACTURERS.

A decided improvement in Heating Stoves has lately
been patented, which manufacturers would do well to
adopt, as more_heat 18 obtained from less. fuel than by
any_other method. For ticulars address GEO. A
TAYLOR, Patentee, New mpton, Iowa.

PHONOCRAPHY g2

‘Works for self-instruction, by Benn Pitman and
J erome B. Howard, for sale by all book-sellers. Ca't-

ogl lphabetandillustraﬁonssenth‘ee Address
PHONOGRAPHIC INSTITUTE, Cincinnati, O.

Address JOHN A. ROEBLING 'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long diata.nces.
Send for circular.

VIOI.IN OUTFITS

of Violin, Box, Bow
et. lent to any part of
United States

“T

asu'se,smausc: ; end stamp for
Banjos, Cornets, Flutes, Strings a.li9 ﬁnds.ﬂwni 4y
rdeons,M: PRICES,

masmzy. W STORT, 56 comtrat Bt i‘?.::i.f

BOORWALTER ENGINE.

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

) E HOBSL POWER

$240 00
280 00
35500

cee 440 00
Put.on cars at, Springﬂeld 0.
JAMES LEFFEL & €

ringfieid. Ohio
ar 110 Liberty St ’

New York.
ICE-BOATS — THEIR , CONSTRUCTION

and management. With working drawings, details, and

directions in full. Four_ engravings. showing mode o:
construction. Views of the two fas st ice-su ling boats
used on the Hudson river in winter. orsfall,

Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. me number also contains the rules and
regular ions for the formation of ice-boat clubs, the
ing and management of ice-boats. Price 10 cents.

Wanted 60,000 Suwyers and “[

s AWS Lumbermen to aeng us thelr SA s
full address for a cop; HEmerson’s (3 Book
A SAWS, Weare rst to introduce NATUR-
AL GAS for heating and tempering Saws
‘with wonderful effect upon improving their
quality and toughness, enabling us to reduce

prices. Address
s EMERSON,

SMITH & C0. (Ltd.),
Beaver Falls, Pa.

G AS ENGINES.

Best in principle, workmanshl‘p, ‘and materials.

¥
Four sizes” 1

When tialwtm'i‘s not at work, the

r Gag Engines
ac nes,
Send for Illustrated Catalogue.
ECONOMIC MOTOR CO,,
" Office and S8alesrooms, 9 CORTLANDT ST., NEW YORK.

d to ail uses -

+ avehde, trgjusIrauce.
o 1 man power, and a Sewfng Machine. Motor
1 work satisfactorily when attached to Gasolene

Barnes’ Pat, Foot # Hand Power

MACHINERY, $18
Contraetors and Builders, CabinetMakers n.nd
Jobbers in Wood or Mat.a.l, who
have no steam power, can, by us-
ing outfits of these machines, bid
lower and save more money than
by my other means for doing their

d on tr],a.l -Illustrated
Cata.logue FREE

W. F. & JOHN BARNES 0.,
Addres; 1999 Ruby St., Rockford, I

IS THE OHLY MACHINE

That knits hosiery or tubular work of all sizes.

That narrows and widens on hosiery or tubular work.
b Tll]mt ‘llmits a regular, right-angled hee such as is knit

y han

That narrows off the toe.

That knits a s0 ck or stocking complete.

That knits mittens and gloves o any size without a
se m

t forms t%enuine Ribbed or Seamed work
t, knits the Double, Flat, or ¥ a.nc'ylr
at knits an elastic seamed-stite! Suspender with
button-holes.

’I‘hat kmts the Afghan Stitch, Cardigan Jacket stitch,
Fan ibbed stitch, the Raised Pla.id stitch, the Nubia
stitch Shell stitch, Iffnique stitch, Tidy stltch etc., ete.

Ig 4 ls1 now the Standard Machine for Mannfact.urlng,
and the

Only Family Knitter thatfllis the Bill.
For further p. address

g
Lamb Knitting Machine Manufactaring Co.;

Box 55, CHICOPEE FALLS, MASS.,U. 8, A,

SEBASTIAN, W.’s.
VED $80

IMPRO
Serew Cutting Lathe.

Designed for actual work; no
toy. Il.athesfor wood or metal.
Till Presses, Chucks, Drme,
ogs, and machinists’ and ama.
A teurs outfits. Lathes on

S
16 5Clvl‘lrclnlu:.t.i‘.l ()lfi‘t.)e ets

(éamtalogues mailed on appllca.- '

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.

0. BRUNLER, 857 Broadway, New Y ok,

AMERICAN MECHANICAL DICTIONARY. A

Descriptive WordBook of Tools, Instruments, Machines,

Chemical and Mechanical Processes: Civil, Mechanical,

Rallwa{ Hydraulie, and Millitary Engineering, a Hise
nventions ; Gen?ral Technological Vocabulnry H

3’ Digest of Mgclmm A;H)liances in Science and In-

dustrlal and Fine A lustrated. with upwam of
7,000 engravin s By Edward H. Knight, A. M., Civil and
Mechanic wxd three octavd volnmes The

cloth, "#21.00. For sale by MUNN & Co.,
361 roadwax, Iiew > ity.

.

. Express Money Order.

[MARCH 27, 1886.

THE A ERIGAN BELL TELEPBWU

95 MILK ST, BOSTON MKSS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 80th,
1877, No. 186,787.

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

THE RESOURCES OF ALASKA.—AN

interesting paper by Frederick Schwatka. Timber
lands. Yellow cedar and its value. The salmon indus-
try and salmon canneries.
So astarn . Ale:

sources, Agriculture. Contained in SCIEXTIPIC AMEKI-~
CAN SUPPLEMENT, No. 496, Price 10 cents. To be
had atthis office and from all newsdealers.

DRAWING
INSTBUMENTS

i Lllustrated catalogue
sent on application to
‘WM. T. COMSTOCK,
6 Astor Place,
New York.

OF THR'

Scientific  American
The Most PopularFS(:ll:ntllﬂsesg;per in the World.

Only $3.20a Vem-, lm.:hulingY ostage. Wéekly
LD nmbers a Year,

'l‘his widely clrcululed and splendidly illustrated
paper is publisked weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, eté.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the beat scientifie in-
formmtion of the day;and it is the aim of the pubiishers
to presemt it ipan form, tding agmgmsh- o5

terms. To every intelligent Jsind,

‘I possidle
this journul affords a constant supply of instructive

reading. It is promotive of knowledge and progress in
every community where it circulates.
© Terms of Su'blcrlpti'nn.—One,copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AM,EBI-
CAN will'be supplied gratis for every club of flve subsebibérs
at $3.20 each ; additional copies at same proportionate
rate.

‘ The safest way to remit is bywPostal Order, Draft, or
Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, eto.”‘puy-

able to
DMTITIT & CO.,
361 Broadway New York.

TEXXE o
o ope . .
Scientific American Supplement.
This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE BCIENTIFIC AMERICAN SUPPLEMENT i8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geology, Mineralogy,
Natural History, Geography, Archsology. Astronomy,
Cheniistry, Electricity, Light, Heat, Mechanical Engi-
seering, Steam and Railway Engineering, Mining,
1-8bip Building, Marine Engineering, Photogr:phy,
Technology, Manufacturing Infustries, Sunitary En-
gineering, Agriculture, Horticnlture, Dmesm; Econo-
my, Biography, Medicine, etec. A vast amount of fresh
and valuable information perta;ning tothese and allied
bj is given, the whole profusely illustrated with

BARREL, KEG,
Hogshead,
AND
Stave Machinery.

Over 50 varieties manu-
factured by

E, & B. HOLMES,

BUFFALO, N. Y.

Fan ln(l Stave Jolnter

NEW YORK BELTING AND PACKING CO

Oldest ond Largest Mannfnctnrers in the United States ot

Vulcanized Rubber Fabrlcs

ADAPTED TO MECHANICAL PURPOSES.

RUBBER BELTING, PACKING, AND HOSE,

CORRUGATED

Mats and Matting, and Stair Treads, &.c.l

BIOYCLE TIRES CAR SPRING‘S-

JOHN H. CHREVER, Treas. IV ewr T orlz Belting and Packing Co.,

BRANCH OFFICES.—No. 622 and 624 T Street, Pa-
Ailc Building, near 7th Street, Washington, D. C,

JOHN D. CHKEVER, Dep’y Treas. Warehouse,
Branches: 808 Chestnut Street, Phila., 167 and 169 Lake

15 Park Row, opp. Astor House, N. Y.
Street, Chicago, and 52 and 54 Summer Street, Boston,

© 1886 SCIENTIFIC AMERICAN, INC

engravings.

The most important Engineering Works, Mechanisms,
and Manufactures athome and abroad are represented
and described in the SUPPLEMENT.

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

MUNN & Ce., 361 Broadway, N. Y,y
Publishers SCIENTIFIC AMERICAN.

To ¥orveign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERIOAN i8 now sent
by post direct from New York, with .regularity, t o sub-
scribers in Great Britain. Indis, Australia, and all other
British colonies ; to France, Austria, Belglum, Germany,
Russia, and all other European States; Japan, Brazil,
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