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THE ELECTRIC LIGHTING CONVENTION.

When the National Electric Light Association was
organized a few years ago, its members were few and
its meetings attracted little attention. Electric light-
ing was in its infancy ; its promoters, struggling hard
to discover economical means of distribution, were not
inclined to reeount their experience to a meeting of
rival promoters, and so it wasthat the first attempts
that were made by zealous and long-sighted persons to
form an electric light association met with little favor.
There was, however, much money invested in the
electrical lighting business, and the several companies
expended considerable sums each on its own account
for experiments, because the science of economical
lighting being as yet in its infancy, all the processes
from the dynamo itself to the distribution and mees-
urement, were crude, awkward, and unreliable.

So silent and secret had been the investigations, and
so diverse their experiments, that where one company
had been provided with an improved method of wind-
ing the dynamo, another had hit ppon improvements
in distribution, in control of current, carbon setting,
incandescence carbon making, ete. Taking up the ad-
vertisements of the electric lighting companies four
years ago, we find one claiming superior apparatus for
one thing and another for another ; these being the pa-
rent companies engaged in selling material and rights.

It took two years and a deal of argument to make it
clear to these electric lighting promoters that it would
be of advantage to all of them to meet together and
freely discuss their experiences, the nature of the ob-
stacles which interfered, and the means, if any, that
proved effective in their removal. Two years ago last
winter the National Electric Light Association held its
first meeting. There were about fifty members pres-
ent. Papers were read on various subjects relating to
the scientific and commercial departments of electrical
lighting companies, and lengthy discussions as to the
best means of removing certain obstacles in the way of
economical generation and distribution of the current.
This comparison of experiences, the experiences of prac-
tical men, be it said, bent upon placing the electric
lighting business on a paying basis, was as valuable as
it was interesting. The hard headed, long sighted
business men present discovered that they received
quite as much intelligence as they imparted and took
away quite as much as they brought with them. This
led others to join, until now nearly all the electric
lighting men, certainly all the principal ones, are mem-
bers of the association ; and at the convention, which
meets at the Parker House Boston, on the 9th, 10th, and
11th instants, it is expected that there will be at least
two hundred members present, and there will be read
some highly interesting and important papers on ad-
ministration, on steam engine types and their relative
advantages in generating stations, high and low tension
currents, on voltaic arc and incandescence lighting, and
other matters connected with the work of operating
electrical lighting plants.

Among the most interesting topics that will be
brought up for discussion before the coming conven-
tion will be as to the distribution of electrical energy
for the running of shafting, elevators, and the like, and
another will be motors. Many electric lighting com-
panies sell power during the day, and thus keep their
engines employed all the time. As we know, there is a
limit to the amount of power that can be econom-
ically furnished to one consumer, the limit being
increased year by year, as apparatus for distribution
becomes more and inore perfect. So important an
advance has been made during the past twelve-
month in this direction, that the subject is attract-
ing more attention than ever before. Indeed,
it is likely that, in the near future, small factories and
workshops lying within the distributing district of an
electrical lighting station will find it cheaper, as well
as more convenient, to take their power from off a
wire and through a dynamo than directly from a
steam engine. It will save them the wages of engineer
and fireman, save them in fuel and in other ways.

The two hundred electric lighting men who are ex-
pected to assemble in Boston will represent many mil-
lions of invested capital ; the electric lighting busi-
ness having grown, like the telephone, within a few
years, from really insignificant proportions to a prin-
cipal industry. The voltaic arc lighting companies
alone use 50,000,000 carbon points—one New York com-
pany alone using 1,000,000. Yet it is only a few years

;| ago that there was much opposition in the press and

in the minds of the general public against electric
lighting, especially voltaic are lighting. Clever writers
showed, be it said with better rhetoric than science,
that electric lighting furnished an imminent danger

to life as well as to property, and the terrible things
9660

that were alleged against cross-cireuited currents were
calculated to startle the uninformed. That was when
arc lighting was in its infancy. To-day, the princi-
pal squares and thoroughfares of the metropolis are
lighted by it, and there is serious talk of doing away
with the gas street lamps; it girdles the eity, and
stretches in a’long chain of light atross a.comtinent.

96| Yet not a complaint is heard.

Every considerable city or town in the country is
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either lighted by it or is eonsidering the subject.
Almost every great building going up has the two little
wires protruding out of the walls in a hundred places,
showing that the little incandescence lights are to take
the place of gas. Perhaps most remarkable of all is
that the coming of electrical lighting has not seriously
hurt the business of the gas companies. Indeed, in
many, very many, cases it has helped the gas com-
panies, because, since its arrival the public have got
used to having more light, and those using gas have
turned on more burners to make up for the unwonted
illumination about them.
fldlng of the Panama Canal Embankments.

Recent advices from Panama show that serious in-
jury to important portions of the excavations has been
occasioned by the sliding down of the embankments,
due to heavy rains. In some places the great ditch has
been measurably refilled, and at these points it will
have to be dug out a second time at great cost. This
occurrence was foreseen by Lieut. W. W. Kimball,
U. 8. N.,, when he examined the canal worksin 1885.
His words given in his official report, made in January,
1886, are almost prophetic, as follows :

The only other point in the plan that seems to me
impracticable is the placing of the canal, the deflection
of the Rio Grande and the Panama Railroad, in the
narrow valley between Culebra and the Cerro Coyo,
where the substratum of slipping clay is found, and
where the river must be so near to and so much above
the canal, with the railroad so close to the river. I
cannot understand what will prevent the deflection
and railroad from sliding into the canal, when it is dug,
and it would seem that these would have to be carried
through the hills to the right, if the river cannot be
turned into the canal.

The methods of work have been indicated more or
less in detail in the reports of sections, but from a
broader point of view, in regarding the work as a
whole, a few other points demand consideration.

The general method, with some notable exceptions,
as for example the dredging in the lowground at Colon
and Gatun, hasbeen to reduce the higher levels in the
canal, dumping the spoils where most convenient, but
oftener into the bed of the Chagres, and leaving the
Barrageand deflections of the upper Chagres for the
future. The dumps have been placed 50 m. outside
the canal banks, but in many places the slopes of the
hillsides are such that there must be a considerable
washdown into the canal. Where the duimnps are in
the river, the current, of course, takes down & consider-
able quantity of spoils, which is to some degree depos-
ited in the dredged portion of the canal, and which
will have to be dredged out again. This operation will
have to go on till the river iscontrolled and turned out
of its course, and to me it seems singular that more
work has not been concentrated on the deflection
of the upper Chagres, so as to turn the river from its
course as soon as possible. The deflection being cut,
the dumps from the works in the canal could be util-
ized for building the numerous embankments in the
bed of the river, none of which have been begun, and
all of which, as regards the upper Chagres, must be in
place before the river is controlled. This much ac-
complished, the river bed not needed for deflection
section could be used for dumping into without the
possibility of there being any trouble from deposit in
the canal. The longer this' question is left unsettled,
the greater will be the damage done by floods. It is
true, the damage by the high water last December was
only some tens of thousands of dollars, but it is an in-
dication of what may occur in the future, and still the
Chagres deflections are hardly begun. On the Pana-
ma side of the divide, where dredged work has
nothing to fear from washdown, and where the opened
canal would be most useful for removing spoils, no
dredging has been done.

The lack of power drills, the seemingly too extensive
use of small material, the want of good switching and
double lines for spoils trains, and the ineffective exca-
vators have all been mentioned in this report ; all of
which would seem to indicate that the work is being

-

‘done in a slower and more expensive way than is ne-

cessary. The only explanation I have heard is that for
financial reasons it was considered best to shew as
soon as possible a good cubic extract from the basin of
the canal, and that consequently work waspushed with
such material as could be easily secured, much of it
small, and some of it, especially excavators, of a kind
designed for Suez but not at all suitable for Panama,

i —_— -t ——

Mexican National Railroad. ]

This road, which has met with various vicissitudes,
was sold in May to the Louisville and Nashville Rail-
road Company, and will become a portion of the
already extensive Louisville and Nashville system.
The line has about 950 miles of track, and is 3 feet
gauge ; it will probably be widened, however, to give
a through route for the Louisville and Nashville to
the city of Mexico. The Lousville and Nashville Rail-
road Company owns 1,696 miles of road, operates 270
miles under lease, and hasa total mileage—owned,
operated, and controlled—of 3,825'57 miles.
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THE RECENT REMARKABLE RAINFALL.
To the Editor of the Scientific American :

Your readers may be interested in the following facts
concerning the recent remarkable rainfall.

From Saturday, July 16, to Sunday, July 24 (both
inclusive), there fell 7#; inches of rain, as measured in
a rain gauge at my residence on the Ridgewood Road,
Maplewood, situate about one-third up the slope of the
Orange Mountain, and exactly 14 miles due west from
New York City.

There are 43,560 square feet on an acre ; and 7 inches
equals 0608 of a foot ; 43,560<0°608 equals 26,484 cubic
feet to the acre; equal to 165,525 imperial gallons,
equal to a cube of water very nearly 30 feet on a
side, which weighs nearly 74 long tons!

Every one knows.that rain is the condensed vapor in
the air falling as drops of water,and that it getsinto the
air from the evaporation of water on the earth, by the
action of heat derived ultimately from the sun. Now
it has been determined by accurate experiments, that

if we could put all the heat given out by the burn-.

ing of 20 pounds of dry white pine into a cubic foot
of water, it would convert the water entirely into
“vapor, having the ordinary temperature (say 60°) of
the air.

When vapor (which is as transparent as air) con-
denses into water, the heat which kept it as vapor
must evidently go out from it. The data give us
some curious figures. As we had a fall of 26,484 cubic
feet to the acre, it would require 20x26,484 or 529,680
pounds of dry pine wood tosend this mass of water
again into vapor. A cord of dry white pine is said to
weigh 1,868 pounds, and 529,680 divided by 1,868 gives
283 cords as the quantity of pine wood required, in
burning, to evaporate ourrecent rainfall on an acre ;
and before that rain could fall on the acre, just as
much heat as is given out in the burning of 283 cords
of pine wood had to be lost to the vapor and given
out to the air above us. Should we besurprised that
a fall of rain (except it be very cold) rarely cools the
air ?

From observations of Dr. W. J. Chandler, of South
Orange, N. J., made during ten years and five months,
as published in the report of the Geologist of New
Jersey, for 1880, the mean annual rainfall at South
Orange (about 114 miles from my residence) is 4473
inches. Hence we have had in our recent rains a little
over one-sixth of our whole annual quantity.

This recent fall has, however, been surpassed, as
appears from the record which Mr. W. A. Whitehead
has kept in Newark, N. J., for over forty years. From
his r¢ ister we extract the following remarkable rain-
falls per month :

For August, 1843. ... ...iiiuiiiiiiiiriiiiieniecnccenes 22°5 inches.
o B 15 112 e
b o 1B67. teeeiiit tiiiiiiiiiiee ceeseicennes 106 “
D D (- 5 TN 102 .
 ADELIB5A. et v eeeiiiiieeeeeeeaen . .t 14«

We may reach 10 or 11 inches for the whole of this
month’s fall—we hope not—but we da hope that 221§
inches will ever continue to beat the New Jersey
record. ALFRED M. MAYER.

Stevens Institute of Technology, July 25, 1887.

— %t r—
The Celestial World.
TOTAL ECLIPSE OF THE SUN.

On the 19th of August, a total eclipse of the sun will
oceur.
sun, will entirely hide the bright solar orb from the
view of those who are on the right portion of the
globe, and under the right conditions to behold the
majestic spectacle.

The conditions are that the center of the moon
passes over the center of the sun, and that the moon’s
apparent diameter is greater than that of the sun.
These conditions occur on the 19th. The moon passes
directly between the sun and the earth. The moon
being in perigee, or at her nearest point to. the earth,
has her maximum diameter. The sun, being nearly in
apogee, has nearly his minimum diameter. The moon’s
diameter at the time of the eclipse is 82' 47'". The sun’s
diameter at the same time is 31' 837"". - Therefore the
moon’s diameter exceeds that of the sun 1'10”, and
she must necessarily hide the magnificent orb from
mortal view.

The moon, as_is well known, casts a shadow in the

form of a cone, with the point extending toward the I
earth. On the 19th, the shadow reaches the earth, but

is comnparatively very narrow, being so near the sharp
point. The shadow is seldom much more than a hun-
dred miles wide. Itis called the path of totality;or
the line of the central eclipse, and all observers with-
in this belt of the moon’s dark shadow will behold a
total eclipse of the sun. The eclipse is invisiblein the
United Btates. The inhabitants of a portion of the
eastern hemisphere are more favored.

‘The path of totality for the coming eclipse com-
mences in Germany, extends through the rest of

Oursatellite, as she passes between us and the.

Europe, traverses the whole of Asia, crosses Japan,'

and ends in the Pacific Ocean. Astronomers from all
parts of the civilized world will establish themselves

Scientific dmerican,

can - only be studied during the few precious mo-I

ments of a total solar eclipse. Fortunately, the path
of totality affords more accessible conditions for ob-
servation than usual. The most favorable stations will
be at some distance east from the commencement  of
the path of the dark shadow, for the farther east the
observer is, the later will the eclipse occur.

The sun will rise in the middle of the total eclipse at
Nordhausen, in Saxony. The eclipse will occur at noon-
day in Irkoust, Siberia, and at sunset when it reaches
its limit in the Pacific Ocean. The duration of the
eclipse at Vilna will be 2 m. 15 sec. ; in the environs of
Moscow, it will be 2 m. 30 sec. ; at Perm, it will be
3m. The greatest duration will be at Bain-Gol, in
China, where it will be 8 m. 50 sec.

THE COMET FINLAY.

This comet, the first one discovered in the present
year, has thus far found no rival to dispute its claim
to the title of ‘‘the great southern comet of 1887.”
It was first observed by a farmer and a fisherman near
Cape Town, at the Cape of Good Hope, on the 18th and
19th of January. It was seen the same night at the
Observatory of Cordoba. On the 20th, Mr. Todd dis-
covered it independently at the Observatory of Ade-
laide, and observed it till the 27th. On the 22d, Mr.
Finlay observed it at the Cape of Good Hope, and con-
tinued his observations till the 29th. Mr. Cruls ob-
served it at Brazil from the 23d to the 25th.  Mr.
Tebbut observed it in Australia on the 28th and 30th.
The moonlight after that time prevented all farther
observation. The comet passed its perihelion on the
11th of January, and must then haye almost touched
the solar atinosphere, like the great comets of 1843, 1880,
and 1882. After that time, the comet receded from
the sun with great rapidity. :

The celestial visitor was beautiful to behold as it
hung in the southern sky, during the few days that it
was seen from the 18th to the 29th of January. The
tail of the comet was straight, long, and narrow, like
those of the comets of 1843 and 1880, measuring about
30° in length. Its remarkable feature was that it pos-
sessed no well defined nucleus, no appreciable con-
densation.

If the vicinity of the sun had been carefully ob-
served on the 11th of January, the date of perihelion,
the comet, like that of 1882, would probably have been
visible to the naked eye, almost grazing the sun, and
taking on the form of a pale nebulosity. It is incom-
prehensible that no southern astronomers caught a
glimpse of this wanderer from the star depths as it
winged its rapid flight away from the sun, between
the 11th and the 18th, when it must have shone in its
greatest splendor. ‘

The great comets of 1843, 1880, 1882, and 1887, show
so remarkable a resemblance in the elements of their

| orbits that, if anything were certain about comets,

the conclusion would be inevitable that they all belong
to the same family.

DISTINCTIONS WORTHILY BESTOWED.

By a decree of the President of the French Republie,
issued on the 16th of April, the cross of a chevalier of
the Legion of Honor was bestowed upon M. Paul
Henry, of the Paris Observatory, for his remarkable
success in photographing the stars.

By a decree of the Emperor of Brazil, issued on the
19th of March, the cross of the commander of the
Order of the Rose was bestowed upon M. Camille Flam-
marion, the distinguished astronomer and publisher
of *‘L’Astronomie.”

Microscopical Notes,

Mounting Perishable Crystal Sections.—A mounting
medium should be transparent, and colorless if possi-
ble, of an index of refraction having reference to the
substance treated, and free from moisture. It must
not be a solvent of the matters that it is employed to
preserve. As media of this kind especially worthy of
attention for mounting perishable crystals, or such as
lose their polish or become opaque in Canada balsam,
as well as in the air, Professor Johnstone, of Johns
Hopkins University, recommends the following :

1. Finest gum copal dissolved in chemically pure
amylic alecohol.

2. Finest copal dissolved in chemically pure abso
lute alcohol

3. Dammar resin dissolved in rectified spirit of turpen-
tine. No heat should be used in making these solu-
tions, and the resultant liquid should be very thick.

4. Dammar resin dissolved in well boiled balsam
copaiba. .

5. Boiled Chian turpentine dissolved in boiled balsam
copaiba. ‘ :

6. Dammar resin boiled until the rising scum becomes
nearly dissipated, the remaining scum to be removed
with a spoon. .

How to Draw with the Camera Lucida.—In order to
draw a picture by means of the camera lucida with-
out painfully straining the eyes, it is necessary that
the microscopic image and ‘the paper and pencil be
uniformly illuminated. If the image has, in eompari-

in fitting localities, and improve the opportunity to|son withthe paper, too strong a light, the pencil will
seek for a solution of the momenteous problems that be seen with difficulty, if at all.- On the contrary, if
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the paper, in comparison to the image, be too strongly
illuminated, the delicate outlines of the latter will be
indistinct. This difficulty may be remedied by throw-
ing either the image or the paper into a shadow. Both
may be done simply with the hand, or by a properly
constructed screen of paper, or by a disk of pasteboard
set up at some distance, and the like. A few trials
with the microscope with different magnifications will
afford the necessary experience for properly managing
the light. Intracing the outlines of the image under
the camera, the pencil used should not be too hard and
the lines should be very light.—The Microscope in
Botany.

Preserving Polyzoa.—A new method of preserving
polyzoa and other low forms oi life has, according to
Science Gossip, been discovered by Dr. A. Frothinger.
Crystals of chloral hydrate are dropped into the vessel
of water in which the polyps have been placed, and
in a short time the creatures become insensible, when
they can be placed in alcohol. The advantage claimed
for this method is that the polyps will remain ex-
panded, and can therefore be preserved when exhibit-
ing all their beauty of structure. The chloral acts, it
would seem, in much the same manner as it affects the
higher organisms, that is, as a narcotic.

For Fixing Cellular Structure for prolonged study
under the microscope, Professor Ranvier, in a lecture
lately delivered at the College of France, highly extols
osmic acid.

Double Staining Botanical Preparations.—The fol-
lowing method is suggested by Professor J. J. Roth-
rock, of the University of Pennsylvania:

Immerse the section in an extremely weak solution
of aniline green for twenty-four hours. At the end
of twelve hours the section will most likely have
absorbed all the green, in which case add two drops
more of the mother solution. Then take a middling
strong solution of Beale’s carmine, and imerse the
section in it for from one to five minutes only; then
prepare with alcohol and oil of cloves in the usual
way, bedding in dammar lac or Canada balsamn.

Zinc Cement Rings.—Mr. Van Allen notes, in the
Amer. Monthly Microscopical Journal, that zine ce-
ment rings, if they are at all recent, are apt to be
destroyed by oil of cedar used as an immersion fluid.

Mounting Butter Crystals.—Dr. Thomas Taylor, of
the Departmentof Agriculture, says: ‘‘ A practical mi-
croscopist will readily perceive that, from the very na-
ture of the crystals, great care must be exercised in
mounting them. The globular crystals should not be
crushed, neither should they be exposed to light ex-
cept when necessary, or to a temnperature of over 70° or
75° Fah, ]

“In order to crystallize solid fats and show their
normal crystals, it is necessary, first, to boil them with
sweet 0il. When cold, the composition should be of
the consistency of butter. Cacao butter should be
made so liquid when cold that its crystals will swim
incrusted on the surface of the oil. When a little
of this floating incrustatign is bruised gently in oil
and mounted, beautiful discoid ecrystals will appear
under the microscope. When normal erystals of fat of
any description are mounted in oil, it is difficult to
preserve specimens of them for a long period, owing to
their tendency to dissolve, especially at temperatures
exceeding 80° Fah.”

a4 N —

Curious Way of Making Steel Tubes from Solid Rods.

At arecent meeting of the Physical Society, Berlin,
the President, Prof. Du Bois-Reymond, gave an account
of a communication which had been made by Siemens
at the last meeting of the Akademie der Wissenschaft.
A steel tube 10 ecm. long, with perfectly smooth ex
ternal and internal surfaces and extremely uniform
bore, and whose walls are apparently of perfectly equal
thickness at all points, was prepared by the following
method, patented by Mannermann in Bemscheid. Two
rollers, slightly conical toward their lower ends, are
made to rotate in the same direction near each other
ared hot cylinder of steel is then brought between
these cylinders and is at once seized by the rotating
cones and is driven upward. But the mass of steel
does not emerge at,theltop as a solid, but in the form
of the hollow steel tube which Biemens laid before the
meeting. Prof. Neesen gave the following explanation
of this striking result: Owing to the properties of the
glowing steel, the rotating rollers seize upon only the
outer layer of the steel cylinder and force this upward,
while at the same time the central parts of the cylinder
remain behind. The result is thus exactly the same as
is observed in the process of making glass tubes out of
glass rods.

———— e —
Poisoning by Nutmneg.

A case of poisoning by nutmeg is recorded-in. the
British Medical Journal, in which one nutmeg had
been eaten by a patient as a cure for diarrhea. It
caused him to become giddy, stupid, and very drowsy
all next day. The nareotic properties of these seeds,
and ¢f others of the same natural order, do not appear
to be generally known, and seem worthy of investiga
tion.
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AN IMPROVED LUBRICATOR FOR CRANK PINS, ETC.

An oil cup designed to providefor the regular delivery
of small and readily regulated quantities of oil to the
revolving crank pin of a locomotive, and one that will
not discharge any oil except when the engine isin
motion, is shown in the accompanying illustration, and

forms the subject of a patentissued to Mr. E. P. Hussey,.

of Ellis, Kansas. In the center of the cup isan up-

HUSSEY'S LUBRICATOR.

wardly extending tube, with flaring top opening just
above the level of the oil, the cap or cover of the cup
being fitted with a plug which has a vertical borein its
lower end. The valve has a downwardly ‘extending
spindle, fitting loosely within the bore of the tube in
the cup, while its stem projects upward within the
bore of the plug. The lower projection of the cup
is applied to the bearing of the crank pin, in a socket
provided therefor, either by a set screw or by threading
the lower projection of the cup and the walls of the
socket. After the device has been applied, the motion
of the crank causes the valve to rise and fall, while also
agitating the oil in the cup so that it will strike upon
the upper face of the valve and drip downward drop by
drop, to be delivered by the spindle directly to the

crank pin. The play of the valve, by which the flow
of oil is regulated, may be limited as desired by adjust-
ment of the threaded plug in the cover or cap of the
cup.

4O
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AN IMPROVED .FIRE ESCAPE.

The fire escape illustrated herewith, which has been
patented by Mr. Henry Opp, of Belleville, I1l., embodies
a combination of valuable features, including an ex-
tensible mast, a cage with bridge and ladder connee-

P

OFP's FIRE EMCAPE,

tions, and means for adapting the truck to inequalities,

of the ground, the invention being also applicable to
derricks, signal stations, ete. The mast is of metal,
in sections of tubular form, one end of each sec-
tion forming a dowel which enters the end of the ad-
jacent section, two of these sections being shown in
therack at one side of the truck. To adapt the truck
to inequalities of the ground, sliding arms are fitted
to its under side, which engage screw props or legs,
these being readily moved out of the way when not re-
quired. When service for the higher floors of .a build-
ing is required, the ropes are slackened and the mast
is overturned, when the cage and upper section are re-
moved, and other tubular mast sections applied, to
build up the mast to the required extent. The drum
shown at the left in the picture is then rotated, draw-
ing upon aropeattached to an arm extending from the
top of the upper sec¢tion, whereby the mast is elevated,
and held in upright position by means of keys. Fire-
men now enter the cage, and this is drawn up by rotat-
ing the other drum, the cage being secured to a vertical
sleeve around the mast, from which sleeve a rope

.| passes over a pulley at the top of the mast, thence

downward and to the drum. To opposite ends of the
cage are pivoted a bridge and a ladder, the bridge
being in sections which slide upon each other, and
both bridge and ladder being readily swung upward
out of the way when not required in seryice. The cage
and bridge are prevented from rotation by means of
guy ropes, and pawls, ratchets, and brakes hold the
parts firmly in position.

For further information concerning this invention
address Mr. Curt Héinfelden, Belleville, Ill.

) AN IMPROVED STEAM TRAP.

A steam trap that is designed to prevent impurities
in the condensed water from passing to the pump,
whether such impurities are of a kind that would na-
turally sink by gravity or float on the surface of the
water, is shownin the accompanying illustration, and
has been patented by Mr. James Motley, of No. 26
Liberty Street, New York City. The trap consists of
a closed casing with an inlet pipe at one end and an
outlet pipe at the other end, these pipes opening into
the casing near the bottom, while at right angles to
them, within the casing, are transverse partitions, ex-
tending alternately from the casing bottomn upward
to within a short distance of the top-of the casing,
and downward to within a short distance of the cas-
ing bottom. The steam and condensed water enter-
ing by the first pipe fill the first compartment and
overflow its partition, thence the water passes under
the next and over the third partition, and so on for
as many partitions as there are in the trap, causing
all heavy particles to settle at the bottom between
the partitions before the water reaches the outflow
pipe at the end. All sediment that may accumulate
at thebottoms of the compartinents isforced through
blow-off cocks at the bottom of each, to be opened as
required, according to the purity of the water, and
any scum floating on the surface of the water is dis-
charged in like manner from blow-off cocks arranged
on the water level. A float valve is arranged to per-
mit the escape of surplus water, when the whole sup-
ply is-not drawn off through the regu-
lar outflow pipe at the bottom.

AN IMPROVED REVERSIBLE SCREW

' DRIVER.

A screw driver adapted for a variety
of uses is shown in the accompanying
illustration, and has been patented by
Mr. Theodore Troy, of Three Rivers,
Mich. Besides the main bit, the blade
has side bits, either or both of them
adapting the tool to be used in various
positions, and to be applied either
longitudinally or sidewise to the
screw. The handle is formed with a
transverse socket, adapting it to re-
ceive a bar or lever when the main
blade is applied sidewise to the screw.
The wooden portion of the handle is
fitted with annular cheek pieces,
having inwardly projecting circular
flanges, forming bearings for a circular
casting in which the socket is formed,
the casting having ratchet teeth
around the center of its outer surface.
the wooden portion of the handle
being further recessed to. receive a
pawl caused to engage with the ratchet
teeth by a rubber spring. Within the
ferrule is a spring for holding the
blade in position, and the socket in
the handle is tapered at both ends to
form a double or reversing socket.

THERE is to be an orange-wine
factory established in Florida by some
Englishmen. Orange wine, when pro-
periymade, is said to be very fine.
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AN AUTOMATIC PERFORATOR FOR PRINTING
PRESSES,
The illustration herewith, which forms the subject of’
a patent issued to Messrs. George and Robert Kennedy,
of New Westminster, British Columbia, Canada, pro-
vides a device for use on printing presses, for perfor-
ating paper in the operation of printing, the perfo-
rator dropping below the surface of the type when the

KENNEDY’S PERFORATOR FOR PRINTING PRESSES.

form is being inked, but being raised up into posi
tion as the impression is given. Fig. 1 is a wertical
transverse section of the bed and platen of a press;
showing the application of a perforator, Fig. 3 is a de-
tail view of a hollow rule in which the perforator
works, and Fig. 2 represents one of the forms of yield:
ing contacts used on the edge of the platen for operat-
ing the perforator. The hollow rule is formed of metal
strips connected together in any convenient way, a ser-
rated knife-edged cutter being supported in the hol-
low upon links pivoted to the back of the cutter and .
to a strip forming the back of the hollow rule. This
perforating device is clamped in the form in the chase

TROY’S REVERSIBLE SCREW DRIVER.

in the same manner as an ordinary rule, in the posi-
tion in the form at which the perforations in the
printed sheet are desired. Just before thecontact of
the paper with the face of the type in printing, the
yielding contact on the edge of the platen strikes the
outer end of an angled lever pivoted in the hollow
rule, swinging the cutter forward and outward on its
links, causing its serrated edge to project above the
face of the type sufficiently to insure the perforation
of the paper on that line, as the impression is given.
As the platen is removed, the yielding contact is with-
drawn from the end of the lever, and a spring at the
other end of the hollow rule causes the cutter to
swing back into its former position, so that it will
not be inked by the rollers passing over the form.
et e
AN IMPROVED GAS BURNER.

A novel arrangement of gas burners, by which the
points of the burning jets issuing from two burners
will impinge against each other, and thus insure amore
perfect combustion of the gas, is shown in the accom-

SHEEHAN'S: GAS BURNER.
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panying illustration, and forms the subject of a patent
issued to Mr. Thomas Sheehan, of No. 374 East Main
Street, Louisville, Ky. The relative position of the
burners beneath the shade is indicated in the drawing,
it being considered that the best effects will be obtained
in ordinary practice when the two ignited jets overlap
about a quarter of an inch, this being effected by turn-
ing the gas on or off until the ignited jets are of the re-

BAYER'S FLOOR CRAMP.

quired size. These burners are designed toprevent the
production of any smoke or the giving off of any un-
consumed particles, thereby yielding more light for a

given amount of gas consumed.
—_— e ————

AN IMPROVED IRONING BOARD.

A simple form of ironing board, having a readily ad-
justable clamp, whereby shirts or other articles may
be firmly held while being ironed, is shown in the accom-
panying illustration. The board has a cleat or cross
bar on its under side, near one end, to which are hinged
crossed legs, while at the other end are two bent
prongs or bars that may be readily inserted in aper-
tures formed on-the under side of one end of a table of

) T
NS,
McCORMICK'S IRONING BOARD.

any ordinary form, in connection with which the iron-
ingboard may be set up. The clamp consists of slotted
end blocks and upper and lower spring bars, extensions
of which ride in the slots of the end bhlocks, turn but-
tons being secured to the lower faces of the end blocks.
When the clamp is placed upon the article to be
ironed, the turn buttons are moved so that one end of
each button will extend beneath the table, and the ar-
ticle will be firmly held.

This invention has been patented by Mr. Robert E.
McCormick, of New London, Huron County, Ohio.

OG>
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AN IMPROVED DEVICE FOR CLOSING GATES.

The accompanying illustration represents an exceed-

ingly simple and readily applicable device for closing

RIGE'S DEVICE FOR CLOSING GATES,

gates, which has been patented by Mr. James W. Rigg,
of Mount Carmel, Ill. Upon the inner or hinged end
of the top of the gate frame is fastened a bar, which
projects beyond the gate, over the top horizontal beamn
of the fence. At the rear of this bar an angular frame
is secured upon the top beam of the fence, and in this
frame are journaled two pulleys, one in a horizontal
and the other in a vertical position, the latter project-
ing through a slot in the frame. A cord attached to
the end of the bar upon the gate passes around the
horizontal pulley and then over the vertical pulley,
through the slot in the frame, a weight being attached
to the other end of the cord, near the ground. It will
be seen that, when the gate is opened, the bar project-
ing beyond its hinged end operates as a lever, raising
the weight, and when the gate is not held open, the
weight will automatically close it.

<
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A FLOOR CRAMP FOR CARPENTERS, JOINERS, ETC.

The manner of operating a simple, handy, and inex-
pensive implement for tightly closing up the joints of
flooring boards and deck planks, prior to nailing or
otherwise securing themn, is shown in the accompany-
ing illustration, the small figure being a vertical cross
section of the tool. The device consists of an elongat-
ed bed plate having backwardly projecting spurson its
bottom, and an upright hand lever carrying a pawl at
the base of its arm. This lever is made with a cam
head embraced by and turning between a toothed rack
and a supporting flange rising from the bed plate, a
push bar sliding in parallel bearings on the bed plate,
made with a cross head and connected by a slotted link
to the cam of thelever. The toolisvery powerful, and
is designed to cramp from eight to ten boards at a time
if desired, the pawl engaging the rack teeth to hold the
boards tightly in position when the hand is removed
from the operating lever. The device may also be used
for cramping the wainscoting of a room, for clamping
doors tegether, and for a variety of similar work.

This invention has been patented by Mr. Alexander
S. Bayer, and further information relative thereto may
be obtained of Mr. Charles F. Mott, No. 90 Argyle
Street, Halifax, N. 8., Canada.

_— i —
AN IMPROVED SURGICAL INSTRUMENT HOLDER.

An improved device, whereby various implements,
such as scissors, hooks, saws, lancets, or various forms
of blades, may be readily and quickly inserted alter-
nately in one handle, and held firmly therein, isshown
in the accompanying illustration. It has been recently
patented by Mr. Leonhard Schwab, of No. 102 Graham
Avenue, Brooklyn, E. D., N. Y. The handle has a ver-
tically slotted head, with a recess on one side of the
base of the slot, in which a' thumb wheel is held upon
a threaded. pin projecting through the handle from
side to side. In one edge of the handle is a concave
surface whereby the milled periphery of the thumb
wheel may be readily engaged by the operator, and
projecting through the handle above the thumb
wheel is a ‘rivet. ' The shank of the instrument, as
shown in the detail views, is made flat, of a width
equal to that of the handle ; it has a central longitudi-
nal slot, and aligning semicircular recesses on each
side.
the handle, the slot in the shank passes over the rivet.
and the threaded pin, the shank coming in contact:
with and resting upon the bottom of the handle slot,
when a slight turn of the thumb wheel fixes the tool
firmly in the handle. With this construction one Fan-
dle will answer for a great many tools.

Pev.
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AN IMPROVED METHOD OF RAISING BREAD, ETC.

An invention which has for its object the protecting
of dough, etc., from currents of air while being pre-.
pared for baking, keeping its surface in a moist con-:
dition, and retaining the heat of fermentation, is illus-
trated herewith. It forms the subject of a patent
recently issued to Mr. Joseph D. Cox, of Rochester, N.
Y. One of the figures shows a convenient form of ves-
sel to serve both purposes of mixing and raising, ‘and
the other is a more desirable form of chamber for the.
second raising, when the dough is made into loaves,
and placed in pans or tins, according to the course ordi-
narily followed by housekeepers.

In both cases the down-projecting rim of the cover
sits into an annular channel or trough, filled with water
or other liquid, preventing the inward passage of air,
but permitting the escape through the water of gases
and vapors generated by the fermentation within. The
length of time the dough is left in the two vessels varies
according to the temperature, but the periods are about
the same as ordinarily occupied, the mixing pan, for
instance, being employed to keep the dough in over
night, and the other vessel, placed in a warm situation,
for the second raising during an hour or two in the
morning. By thus keeping the surface of the dough
moist, while facilitating the escape of the gases of fer-
mentation, it is sought tg prevent the forming of a
tough, hard upper crust, while making the bread more
'palatable and digestible.
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‘When the shank of the instrument is inserted in:

AN IMPROVED SCAFFOLD BRACKET.

A bracket designed to be cheap, durable and efficient,
and that'is adapted to serve a variety of uses, is shown
in the accompanying illustration. Itforms thesubject
of a patent issued to Mr. William H. Higgins, of Forest
City, Pa. The parts are so made that the platform-
supporting arms of the bracket may be adjusted to a
horizontal plane, and the bracket may be attached to

SCAFFOLD BRACKET.

HIGGINS

a roof or to the upper or under side of a ladder. In
connection with a ladder the bracket may be used as
an entirety, or may be separated into three distinect
parts, which, with the aid of double hooks, may each
be secured to the ladder. The side bars used in this
bracket are formed with peculiar shaped, flattened,
hooked ends, the ends of the hooks extending outward
at an angle from the bars, and having spurs extending

%é\k\*\.\\x.
SCHWAB'S SURGICAL BLADE AND EANDLE.

outward from the hooks, the bars having elongated
slots in connection with these hooked ends, in which
are pivotally mounted 8 hooks, the latter carrying ad-
justable leaves, with sleeves rigidly fixed thereto to
slide on the hooks. The illustration shows only a few
of the many uses to which this bracket may be applied,
the small figure indicating the form of a slotted exten-
sion for a foot for the bottom of the ladder, to secure

B

COX’S BREAD RAISER.

a firm and even foothold for the ladder upon uneven
ground.

A e —
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AN IMPROVED ROPE LADDER.

A rope ladder with peculiarly constructed rungs,
and ropes of metallic cable covered with fibrous
strands, making an article especially adapted for fire
escapes, is shown in the accompanying illustration,
and has been patented by Mr. Harlow French, of No.
340 West Fortieth Street, New York Clty The rungs

FRENCH'S ROPE LADDER.
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are each made of a single piece of metal, having at
each end an ear adapted to inclose the rope. These
ears may be formed like a split ring, havii g on their
inner surface a spiral projection which embeds itself in
the fibrous strands, as shown in Figs. 2 and 4. The
ears may also be made in the shape of a fork, with pro-
jections or lugs which embed themselves in the fibrous
strands when the prongs are closed around the rope.
The form of the rung equalizes the strain on both
ropes when carrying a weight, and thejr shape pre-
vents slippmg of the foot of the person ascending or
descending the ladder, while permitting a firm grip
with the hand. Such a rope ladder is very strong and
still quite flexible, while the burning or singeing of the
fibrous covering of the cables will not destroy its
utility.

e sc—

—_— et r——
Carbonate of Lime for Cancer,

Nearly twenty years ago Dr. Peter Hood published a
communication on the value of carbonate of lime in
the form of caleined oyster shells as a means of arrest-
ing the growth of cancerous tumors. In the Lancet for
May 7, 1887, he publishes a second communication on
the same subject, in which he states that although his
opportunities for employing it in suitable cases have
not been large, the results which he has attained
through its use have been extremely satisfactory. He
refers to several cases in which a persevering use of the
calcined shell powder arrested the growth and pain in
tumors undoubtedly of a cancerous character. Dr. Hood
urges the persistent and fair trial of this remedy in
cases of cancer where the nature of the affection is

early recognized. It can do no possible harm, it need |-

not interfere with other remedies for the relief of pain,
its action can be referred to an intelligible and prob-
able hypothesis, and it has been of utility in a suffici-
ent number of cases for warranting us in reposing some
confidence in its use.

An advantage of the treatment is thatit may be read-
ily prepared at home by baking oyster shells in an
oven, and then scraping off the caleined white lining of
the concave shell. The substance thus obtained is to
be reduced to a powder, and as much as will lieon a
silver quarter taken once or twice a day in a little warm
water or tea.—Therapeutic Gazette.

4

AN IMPROVED FIRE GRENADE,

A simple device for extinguishing fires at an early
stage, by means of a grenade containing an extinguish-
_ing liquid, is illustrated herewith, and has been pa-
"tented by Mr. Silas H. Van Houten, of’ Patriot, Ind.
To the stopper is attached oné end of a wire, the oppo-
site end of which is secured to a fixed support, just over
the spot where there may be supposed to exist spedial
danger of a fire starting. Another wire is fasténed to
this one, just outside the stopper, and also attached to
the flanged bottom of the bottle, which is hung up by
a readily combustible cord from a nail or other sup-
port. A fuse extends through the stopper and into a
small bottle within the larger one, the small bottle con-
taining powder. A fire starting near the grenade thus
suspended would quickly burn off the light cord by
which it is held up, when the dropping of the grenade
would cause its cork to be withdrawn and the grenade

VAN HOUTEN'S FIRE GRENADE.

to be overturned, in the position shown gt the right in
the picture, thus discharging its contents. . Should the
stopper stick in the neck of the bottle, or the small
supporting cord not be burned off, then the ignited
fuse would explode the powder in the small interior
Lottle, and thus scatter the contents of the grenade.
An additional cord is arranged by which the grenade
may be detached from its support and inverted, if de-
sired. .

&
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SOME queer things are seen in the Veterinary Hos-
pital of Philadelphia. Among others are a pig’s easy
chair, a padded cell for a lunatic horse, a Turkish bath,
and a swinging harness in which a horse may live or
die without bearing any weight on his legs.

Scientific dumerican,

AN IMPROVED DOOR LATCH AND HANDLE.

A door latech and handle, in which the direction of
the pull required to throw the latch is the same as that
needed to open the door, so that the latch is almost
automatic in its working, while being cheap and sim-
ple in construction, and not liable to get out of order,
is shown in the accompanying illustration, one view
being of a portion of the door with the latch applied
and the other a sectional plan on the line of the bolt.
The invention has been patented by Mr. ThomasBason,
of Englewood, Ill. The bolt is held normally extended
beyond the lock piece by a spring, and the rear walls
of the central recess of the bolt aredivided intosections
that are inversely inclined. The handle is carried by
two arms, which have projections fitting within boxes

BASON’S DOOR LATCH.

at either end, the projection of the upper arm being
fitted to a lever arm working within the lock case, and
these lever arms from opposite sides of the door being
made to overlap just in advance of the inclined faces of
the rear walls of the bolt recess. With this construec-
tion each handle may be operated irrespective of the
other, and in closing the door the latch bolt works in-
dependently of the handle. Upon the projection from
the lower arm of the handle there is formed a down-
wardly extending spur, fitting within an apertured
plate fixed to a spiral spring mounted within the box.
When the handles have been moved in the direction of
the arrows, forcing the latch bolt back within the cas-
ing, these springs are put under tension, so that when
the handles are released they will be returned to their
normal position. The only strain upon the latch bolt
spring is that necessary to keep the bolt projected for-
ward, consequently this spring may be light and flexi-
ble, so that the latch will work easily. The latch may
be easily fitted for any thickness of door by varying
the length of the lever arm, and can be used on either
right or left hand doors without alteration.
—_— e
Amyl Varnish,

This compound ether has recently come into use - for
manufacturing purposes without attracting any scien-
tific attention. Its value depends on the excellent sol-
vent power for pyroxylin which it possesses. Good
soluble gun cottdn will dissolve in it until a jelly is
formed and the vessel may be inverted. On this ac-
count it has become valuable to the manufacturer of
celluloid and to the manufacturer of certain kinds of
lacquer for coating brass and copper. These two in-
dustries are consuming enormous quantities of this sol-
vent, and the probabilities are that the use of it has
not fairly commenced.

The employment of acetate of amyl, or pear oil, in
the manufacture of artificial fruit essences has long
been known, and for this purpose it has commanded
a high price, so high indeed as to exclude the possi-
bility of its general use as a solvent ; but for the above
mentioned industries it canbe made commercially pure
to answer the purpose as well as the highly purified
and more agreeably smelling compound. Two pat-
ents have been taken out in England during the past
three years bearing on this subject—one on account
of its property of dissolving gun cotton, the other on
a method of manufacture. In the former the invent-
ors claimed the solution to be valuable for the mak-
ing of varnishes, and that * when 200 parts nitro-cellu-
lose are mixed with 600 parts acetate of amyl, a mass
of doughy consistency is obtained, which can be used
for any purpose for which celluloid is used. With the
addition of castor oil, china clay, and a small propor-
tion of certain essential oils, a compound suitable for
the production of artificial leather may be produced.”

Several methods of manufacture have been proposed,
but the one most common in the United States consists
in heating in a lead or glass retort a mixture of -ace-
tate of sodium or calcium, sulphurie acid, and fusel oil.
. The ether distills at 137° C., has a specific gravity at
15° of 0°876, and is almost absolutely insoluble in water.
Its solvent action is not confined to gun cotton, for it
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readily dissolves tannin, fixed and volatile oils, resins,
and camphors, and may become a valuable solvent in
pharmacy, in addition to the several uses it already
possesses.—Amer. Jour. Pharmacy.

O

Engraving with NMercury and its Salts,

It is known that when mercury is deposited on a
metal, fatty lithographic ink will not * take” upon it
when an inking roller is passed over it, and that the
black adheres to the untouched parts of the metal.
If a well polished and clean plate of zinec_is taken,
and a design is traced thereon with mercury, the
design will appear in brilliant white upon the gray
background of the zine. After tracing the design, an
intaglio plate can be obtained by plunging the plate
without being coated with varnish into a bath con-
taining 100 parts of water and two parts at least of
nitric acid. The action_of the acid is very rapid, and
for a long time only attacks the parts touched by the
mercury. When deep enough, it can be used for litho-
graphic work. If, instead of nitrie, hydrochloric acid is
used, the contrary effect takes place. The unaffected
zine is strongly attacked, and the traces of the mercury
give a relief plate which can be used for ordinary typo-
graphical work.

If the operator does not wish to draw upon zinc,
the design can be traced upon paper with a salt of
mercury. The sheet of paper being then applied for
two hours to a plate of zine, the drawing is sharply re-
produced in white lines of amalgam, on the gray sur-
face of the metal, just as if it had been traced directly.

The same result is obtained if the design is traced
upon paper with a sticky substance (ink containing
gum or sugar), and if it is dusted over with a mercury
salt in fine powder. On dusting off the surplus and
applying the sheet containing the design to a plate of
metal, the same result is obtained. The same result is
obtained if a newly printed proof is used, and is dusted
with mercury salt while the ink is still wet and sticky.
All the lines thus reproduced are chemically engraved,
as has been described above. The same results are ob-
tained by dusting with mercury salts a photographic
carbon print containing a gummy substance, and the
effect of half tints is even secured.

Biniodide of mercury is the salt to use.—Memorial
Industrielle.

——— et e
AN IMPROVED LETTER AND BILL FILE.,

A ready reference file for retaining letters, bills,
papers, and - other documenis, whereby they will be
securely held, and from which all or any of them
may be readily removed, is shown in the accompany-
ing illustration, and has been patented by Mr. Wm.
Hanford King, of Little Silver, New Jersey. The gen-
eral arrangement of the back and foot piece, the lat-
ter with its fixed vertical file wires, and of the hinged
head piece, also carrying file wires or pins, will be
readily understood from the illustration, Fig. 1 indi-
cating in dotted lines the position of the head piece
when it is swung up to place papers on the file. The
retainer, which holds the papers snugly together on
the file wires, is fitted loosely with a threaded bolt and
set screw, whereby it may be readily adjusted any-

2

KING®S LETTER AND BILL

FILE.

where along the back piece. Bills and papers filed in
this way are likewise readily removed in order for
binding, the binding cord being passed through the
holes made by the file wires, and then tied at the
back. This may be more readily effected by having
the top pins hollow, or by having eyes mear their
points.

POV o

THE celebrated Lily of the Valley perfume is said
to be made as follows :

Extract of jasmine........ ....cooviiiniiiiiiiinan. feieenes 1000
Extract of ylang-ylang......ccceeeeiiiiiiiiiriiieiiiionnnennn 150
Cardamom seeds. .. .

Oilof orris flower.........ccovet evniviiiiiennnnn

The cardamom odor, if predominating, must, be nen-
tralized with jasmine, '
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THE ARMAMENT OF THE ATLANTA.

The new cruiser Atlanta proved a stanch though
slow sea boat on her trial trips in blue water, but some
recent tests with her battery show her in imminent
danger from the recoil of her own guns. While lying
lately in Gardiner’s Bay, Long Island, one round was
fired with reduced charges and shell and one round
with full charges and shell from each gun of her bat-
tery, which consists of two eight inch and two six inch
breech loading rifles and four rapid firing three
pounders.

As a result, both eight inch gun carriages werg, dis-
abled, and the six inch carriages, as well as the three
pounder rapid fire gun mounts, were proved failures,
being unable to withstand the strain put upon them.
Indeed, theship herself was fairly rattled by the fir-
ing ; doors were sprung from their fastenings, several
deck knees were started, and while firing was in pro-
gress with one gun, the neighboring guns had to be
abandoned by their crews. News of this reaching the
Secretary of the Navy, the Atlanta was ordered to sea
for a thorough trial, at the risk, be it said, of losing
both ship and erew, which, when only begun, showed
the ship wholly unable to bear the shock of recoil, and
her commander put into Newport, where the Atlanta
now swings to a buoy off the torpedo station.

We illustrate herewith a gun crew aboard the
Atlanta working one of the eight inch rifles that have
caused the havoce; the sketches having been made by
our artist, who visited the Atlanta before she set out
for Gardiner’s Bay.

Fig. 3 represents three pounder quick firing gun, Fig.
2 the same type being pointed and fired, and Fig. 1 a
six inch gun stopped in its embrasure in order to secure
and steady it while at sea. During fire, the stop is cast
off and the embrasure thrown wide open to allow of
sighting.

The big gun shown in the engraving rests upon a
carriage, or to speak more accurately a ¢ top carriage,”
because this kind of gun support is composed of two
distinet parts:; the upper one, after firing, sliding a
short distance over the under one or chassis as the
liquid escapes out of the hydraulic buffers by the pres-
sure exerted against them by the gun in recoiling. In
land works, where the base on which the gun rests
may be made of masonry, the rails on which the
chassis rests are made to run up a sharp incline, and
the recoil of the piece is nicely checked by its backward
movement up hill. But on shipboard, with space lim-
ited, and the base unsteady, because of the movement
of the ship in the seaway, it is immediately abvious
that sach a system is impracticable, first, because the
sudden movement of heavy guns across the deck
would threaten the stability of the ship, and again,
because the guns running thus free, the lurching of
the vessel might unship them and cause serious dis-
aster. To suit the requirements of mounting and fir-
ing heavy guns aboard ship, the device portrayed in
the engraving was hit upon long since by an English
ordnance officer.

The top carriage, on which the gun will be seen to
stand, is of wrought iron, and sois the chassis on which
the top carriage moves. This top carriage is made of
two cheeks joined by a like number of plates made of
boiler iron, and called front and rear transoms. The
cheeks are triangular in shape, separated by interpos-
ing at the edges the vertical portion of a T-shaped bar ;
the horizontal branches projecting, the one over the
other, to form a double flange, which gives stiffness to
the cheeks. The hydraulic buffer which checks the
recoil is laid parallel to and between the sides of the
traversing platform, and the carriage, in recoiling,
forces a piston. into a cylinder filled with alcohol and
water, which escapes by means of perforations in the
piston head.

The cylinders are, in the case of the Atlanta’s guns,
attached to the front ‘end - of the chassis, this position
being generally supposed to be best because the more
rigid, though there are said to be advantages attaching
to the other position at the rear, in which case the rod
is forced out of the cylinder. Besides checking the re-
coil in firing, the hydraulic buffers serve to force the
gun in or out of the battery, and also to traverse the
carriage to the right or left.

As is usual in mounting guns afloat, the engraving
shows that the rails on which the chassis rests, instead
of running up an incline in the rear of the piece, are
laid at right angles to its alignment, only permitting
the carriage to move to the right or left—an operation
necessitated in lateral sighting.

As may readily be conjectured, the force exerted by
the recoil of such a gun as this is enormmous. Powerful
apparatus is required to check it, and the base upon
which this apparatus is affixed—in this case, the deck
and framework of the ship—must needs be specially re-
enforced in order to withstand the shock of checking.
‘When we analyze the disposition of the forces exerted
and their mean direction, we find that the foundation
upon which the carriage rests—to wit, the deck and its
bracings—must be able to resist the shock of recoil
minus the amount of tempering and easing afforded by
the hydraulic apparatus. It is not necessary to the
present purpose to enumerate the various formule by

which thiss may be accurately determined, nor to go
into a mathematical discussion, since we are not in-
formed as to the exact amount of charge fired, resisting
power of hydraulic buffers, and strength of deck struc-
ture.

It is sufficient to say that these formule are easily
had, and it is hard to understand how the Ordnance
Board of the navy, which must have studied them,
could have made what seems to be so fatal an error.
The reports of the effects of the firing aboard the At-
lanta furnish circumstantial evidence not only that the
gun carriages are too frail for the service expected of
them, but that the structure of the ship herself is in-
adequate to the demands of the batterysheis expected
to carry.

Let us look for a moment at the theory of construc-
tion of a sea-going ship, fitted witha steel spuron her
forefoot, and intended for ramming. It is evident
that the ordinary ship, running full tilt at an enemy,
and striking him with or without such a weapon,
would, in all probability, carry away her own bows,
and be wrecked by the force of her, own blow. The
projectors of this system of warfare provided against
this form of structural suicide by putting all parts
together end on, as one might say ; that is, every tim-
ber, bolt, knee, plate, and even the engines and boilers
were set with the single purpose of withstanding the
shock when the ship should fetech up, all standing,
against an opposing obstacle. These ships could strike
an enemy while running full speed, and not start a bolt!
Now, in building ships to carry modern guns, a special
construction is likewise necessary. The fact must be
continually kept inmind that, af various points, great
shocks are to be received, and all the timbers, plates,
and frames should be arranged to successfully resist
them.

Eminent ordnance authorities have laid down the
rule, based upon experience, thatinjury to the carriage
resulting from the recoil of the piece increases with
the square of the velocity of the recoil, which is de-
pendent on therelation between the weight of the car-
riage and the weight of the piece. In every case, they
say, the carriage must be so constructed as to effectu-
ally meet the forces that act upon it, as the axis of the
bore intersects the axis of the trunnions. Theentire
force of the charge acting on the bottomn of the bore
is communicated to thecarriage at the trunnion beds.

Looking at the Atlanta as she is, and remembering
that, though a warship, she cannot fight, and though a
steamer has no speed, one is reminded of those mer-
chantmen, up to a recent period quite numerous on
the ocean, having gun ports painted on their sides, and
targets therein as though the broadsides were ready to
run out. At a distance these dummy guns seemed to
sweep the horizon with their frown, and in the old days
we are told that the pirate and the corsair bore up and
squared away when they sighted one of these harmless
craft, fearing to draw near for a nearer view, lest they
might get a broadside between wind and water to
moderate their curiosity.

It seems only fair to the memory of the contractor
who built the Atlanta to say that he had not anything
to do with the fact, if it is a fact, that the ship is not
structurally strong enough to withstand the recoil of
her guns. If he put in the material agreed upon and
fashioned it according to his contract, as the advisory
board of naval officers testified he did, his responsibility
ended there. The advisory board, and none other, is
accountable for the ship, just as the ordnance board
is responsible for her defective gun carriages.

o
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New Professor of Physics at Cornell.

Professor E. L. Nichols, of the University of Kansas,
has been appointed to the chair of Physics, Cornell
University, in place of Prof. Anthony, resigned. The
Ithaca Journal says :

“ Professor Nichols was graduated at Cornell Uni-
versity with high honors in 1875. He had already ac-
quired an especial taste for physics, and, accordingly,
immediately after receiving his degree, he went to Ger-
wmany, where, during four years, he prosecuted his stud-
ies mainly in the laboratories of Helmholtz and Kirch-
hoffin the University of Berlin. After taking the degree
of Ph.D., he returned to America, and for one year
held a fellowship in Johns Hopkins University. He
then had a year of experience in the further study of
electrical physics in the laboratory of Edison at Menlo
Park. In 1882 he entered the practical work of a pro-
fessor of physics, and has been so successful in building
up the department at the University of Kansas that
the university, during the past winter, made a spe-ial
appropriation of five thousand dollars for an electrical
equipment.

* The testimony is unanimous that Professor Nichols
is a brilliant experimenter and an excellent lecturer.
While he is a very industrious workerin the laboratory,
he has good social qualities, as well as the invaluable
characteristic of ambition and good health. During
the past five years he has published numerous papers
read before the American Association, and may con-
fidently be relied apon to keep the work of the labora-
tory here prominently before the scientific world.”
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Sorrespondence.

How Snakes CHmb Trees—Remarkable Growth of a
Girdled Tree.
To the Editor of the Scientific American :

In your issue of May 14, in an article on ‘‘ Boys and
Trades,” you say, ‘*‘* How many know how a snake can
climb atree ?” I am one of those that do not, and yet
I have seen it done once, very similar to the one your
correspondentsaw, asgivenin the article, ‘ How snakes
climb trees,” July 2, and yet it does not tell how it is
done, by what process the snake holds and yet climbs,
so that you could not fairly answer the question.

Some years’since, I saw a black snake, about 5 ft. long,
lying under a large cherry tree. The limbs of the tree
projected nearly horizontal, and the nearest was 12 ft.
ormore from the ground. Between me and the body of
the tree, but not quite in a direct line with the snake,
was a slender cedar tree, whose top was about 4 ft.
below the nearest branch. and about 10 ft. from the
body of the tree. The snake lay on the opposite side
of the tree. As there were plenty of stones there, I
thought I could easily kill the snake, and threw one
at it, but did not hit it. In an instant it came, as I
thought, directly for me, but it was for the cedar tree.
It went straight up it, until it stood in a straight line
above the top (and the top of a young cedar is very
slender, about like a whip), with only a few inches of
its tail resting against the slender top of the cedar (it
was a sight I never shall forget), then its head was just
up to the first limb of the cherry tree. It gave a slight
curve motion and immediately it continued to ascend,
with only about two inches of its body in contact with
the limb, so it passed up several limbs, nearly standing
on the tip of its tail to reach the next linb, until about
25 ft. from the ground, when it lay along the limb, and
putits head over and looked at me, asthough it would
say, ‘*‘ What are you going to doabout it?” I did not
throw any more stones. I wassurprised. I thought
that a snake had to coil around a tree to climb it, and
as the snakelooked asthough it might spring upon me,
I left, wondering by what power a snake could climb a
tree like that, and how it could calculate that he eould
reach the tree, when the top of the cedar was so far
below.

In the SCIENTIFIC AMERICAN for October 16, 1886, is
an article entitled ‘ Remarkable Tree Growth after
@irdling.” It is singular that, in the August previous,
I had alarge whitewood or tulip tree, which I suppose
is the same as * poplar” in the article referred to, and
as it was very tall and shaded the ground, and could
not be cut down on account of the crops, I girdled it
about 3 ft. above the ground, by cutting away all the
bark for about 4 in., and also cutting out the wood all
around, that no sap wood might remain, expecting to
see it soon wither and die, as the weather was hot and
dry at the time. But it continued green and the leaves
did not turn or fall off in the fall sooner than other trees.
I then saw your article in the October number, and left
the tree to see what itwoulddo. It put outleaves, was
full of blossoms, and made as much growth as though
thebark had not been taken off. The wood now is black
and rotten for the depth of three-fourths of an inch, and
the bark is dead about 8 in. below the cut, but above
the bark is alive to within one-half an inch of the cut.
The wood has decayed so much that a growth of fun-
gus is around it in places, like toadstools. The tree
is 68 in. in circumnference at the cut, and between 80 and
100 ft. high, and is now as thrifty as any of its kind,
therefore it is not fed by the sap going between the
bark and the wood. J. E. PARKER.

Morristown, N. J.

Progress in Florida.

A correspondent writing from De Land, Florida, says:
Our city council have contracted for water supply for
fire protection, and an artesian well for the purpose is
down 325 ft., and will go about 200 more to get a good
flow. Arrangements are about completed for lighting
the streets and stores by electricity, and work will be-
gin in September.

We have good railroad connection ; four daily mails ;
telegraph and express companies, thirty-one; four largc
hotels, fine schools, college, public, private, and kin-
dergarten, churches of all denominations. No malaria,
high and dry, good breeze day and night, thermometer
averaging 90° in the shade at noon, cool nights.

An ice factory furnishes good ice at your door for
one cefit per pound, seventy-five cents per hundred
pounds, and makes five tons a day.

JAs. H. STACKHOUSE.
De Land, Fla.

———— e tlr-4 —

Gas Liquor for Grass,

It has been employed at Brackley, in Northampton-
shire, on grass and other lands for the last two years,
with very good results. There is now on the land
where the liquor was applied about the heaviest crop
of grass to be seen in the neighborhood.
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ELECTRIC LIGHT ENGINES AT THE MANCHESTER
EXHIBITION,

The portion of the electric lighting department ad-
joining the machinery in motion section has been re-
served for the electrical plant for lighting the Fine Art
galleries, fourteen in number, which are situated on

the north side of the eastern nave. Both engines and
dynamos have been construct-
ed by Messrs. Mather & Platt,
of the Salford Iron Works,
Manchester. The engines
have been specially designed
for electric lighting work, and
embody several interesting
and novel features. In their

hammered scrap. At the crosshead end the connect-
ing rod is forked, and the wear taken up by a wedge
and screw. Itslength is three times the stroke. The
crank is of steel, and balanced and covered with a cast
iron shield. It is shrunk and keyed on to the shaft.
The crank pin isalso shrunk in. Theshaft is 8 in. dia-
meter, bossed up to 84 in. for the fly wheel, and at

lects froim the drippers. The cylinder is lubricated by
Mather & Platt’s improved sight feed lubricator, re-
quiring one plug valve only. The air pump and con-
denser are of the ordinary vertical type, fixed below
the floor. The pump is single-acting, 12 in. diameter
and 15 in. stroke, and is worked by a beam from the
epgine crosshead. Throughout all, the threads on the
bolts are of fine pitch. or
gas threads, and in working
parts have a nut of ordinary
‘depth, locked with a- thip
one, and in addition have a
split cotter through the end
of the bolt.

general arrangement, and in
the method of driving, Messrs.
Mather & Platt have specially
held in view the requiremeunts

The left hand engine drives
two Edison-Hopkinson dyna-
mos, both shunt wound for an
output of 105 volts, 320 am-
peres, at a speed of 750 revo-

of a central station installa-
tion or a large mill installa-
tion, where economy of floor
space is usually of primary
importance. When the en-
gines are worked to their full
power, and the dynamos re-
placed by the next standard
larger size, the whole plant
would becapableof supplying
current for 4,000 lamps of 16
candle power, while the total
floor space occupied does not
exceed 30 feet by 20 feet.
Another essential condition of
electric lighting engines is a
sensitive, quick-acting, auto-

matic cut-off. This is accom-

plished by an entirely new

oo _une

lutions per minute, equivalent
to 500 lamps of 16 candle
power. These machineshave
a commercial efficiency of 93-3
per cent,and an electrical effi-
ciency of over 95 per cent.
The improvement made in
these dynamos by Dr. John
Hopkinson and Messrs.
Mather & Platt since the
original Edison type is effect-
ively shown by comparing the
two smaller Edison-Hopkin-
son dynamos with the four
Edison dynamos of the type
which are at work close by.
Although only about one-
third the weight of the Edi-
son dynamos, the Edison-
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form of cut-off valve, recently
patented by Messrs. Mather &
Holgate, and described below.

The engines are of the ver-
tical high pressure condensing
type, with a single inverted
cylinder, 20 in. diameter and
30 in. stroke, intended to run
at 120 revolutions per minute,
and to work with a Dboiler
pressure of 100 lb., and under
these conditions will each indi-
cate about 200 horse power. The two engines. gre en-
tirely independent, each having a separate iy wheet.
and independent outer bearings, butthey are connected
togefher by a bridge to give accessto the cylinders and
valves. The cylinders, cylinder slides, and crank bear-
ing pedestal are cast in one piece with the trunk or
frame, whichis of a box section, closed entirely back and
front, but open at the sides. The form is very rigid,
and looks massive and substantial in design; at the
same time, as the frame casting is only seven-eighths
inch thiek, it is actually not so heavy as it appears.
The cylinder is fitted with a liner, which forms the
steam jacket. The valve box is bolted on separately,
and has double slide valves, so as to get straight ports
from the-valve box to the eylinder. In the main slide
valves the ports are straight on the cylinder side, but
the passages are obliquely directed within the block of
the valve, so that the ports on the off side are curved,
the edges being circular. The main valves are worked
in the usual way with an eccentric on the crank shaft.
The cut-off valves work on the back of themain valves,
with a reciprocating motion, also derived from an ec-
centric on the crank shaft.

These valves have curved edges corresponding to the
curvature of the ports of the main valves, and are
carried on pivots fixed in the slide block. The cut-off
valves can thus turn about an axis at right angles to
the axis of the cylinder, in addition to their rectilinear
reciprocating motion. The point of the stroke at
which the steam is cut off depends upon the angular

ELECTRIC

position of the cut-off valve, which isregulated directly
by the governor through
a suitable series of levers.
Thisform of cut-off has giv-
en exceedingly good results
on smaller engines. Ap-
plied to an ordinary hori-
zontal engine indicating 20
horse power, it was found
that when 50 per cent of
the whole load was sud-
denly thrown off, the mo-
mentary variation in speed
did not exceed 4 per cent,
which was immediately re-
duced to 14 per cent, and
that with the whole load
suddenly thrown off the
rise in speed was 214 per‘
cent only. -

The piston rod and
crank pin are steel, and
the connecting rod best
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—] Hopkinson dynamos give. a
y: 5
/4 ——-—] larger output and have a
: O higher efficiency.
The right hand engine
drives two ‘‘ Manchester "

dynamos, compound wound,
for an output of 100 volts, 400
amperes, at a speed of 750
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MSWAIN KNG,

LIGHT ENGINES AT THE MANCHESTER EXHIBITION

the crank end is carried in a bearing 15 in. long, and at
the off end in an angle pedestal 12 in. long and 64 in.
diaineter. The main bearing is adjustable both top
and bottom, and at the sides by wedges and serews, so
that the brasses can be fixed in any way while the en-
gine is at work. The fly wheel is 12 ft. diameter and
30 in. wide, and is prepared for two 13 in. belts. It
was cast whole, split, and bolted together at the rim,
and held with bolts and shrunk hoops at the boss. Its
finished weight is 534 tons.

All the bearings, the eccentrics, crank pins, ete., are
lubricated from one oil tank, to which the oil is
pumped from a tank-at a lower level, into which it col-

ELECTRIC LIGHT ENGINES AT THE MANCHESTER EXHIBITION.
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revolutions per minute,
equivalent to 700 incandes:
cent lamps of 16 candle
power.

The:efficiency of the Manchester dynamo is also very
high. With the full load the electrical efficiency is 948 per
cent; and the commercial efficiency 92'8 per cent. These
dyna.mos, as also the Edison-Hopkinson, are driven di-
rect from the fly wheels of the engines with link belts,
as shown by the accompanying engraving. In order
to increase the lap of the belt on the driving pulley of
the dynamo, it is bent on the slack side under a loose
pulley riding on a stud cagpied on an arm projecting
from the dyna,mo bed. This system of using a jockey
pulley instead of a large belt is very effective when it
is desirable to economize floor space. 1t was intro-
duced by Messrs. Mather & Platt some years ago for
dynamo driving, and has
given good results. Careful
experiments show that
there is very little friction
in the arrangement and no
undue wear of the belt. The
belts employed for driving
the dynamo are worthy of
notice, as instead of having
flat faces, as is usual with
link belts, the section is
double concave, sothat the
pins are not bent as the
belt is bent over the con-
vex surface of the pulleys.
—The Engineer.

Artificial Clouds,

An exchange says that
artificiul clouds were re-
cently created for the pro-
tection of vines from frost
at Pagny, on the Franco-
German frontier. Liquid
tar wasignited in tin boxes
and pieces of solid tar on
the ground near the vines.
Large clouds of smokearose
and protected the vines for
twohours. Althoughvines
in the neighborhood were
injured by the frost, all
that remained under the
cloudswere left uninjured.
Of course such a procedure
can succeed only in calm
weather ; but itis in calm
weather only that white
frosts occur.
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A MALAISIAN SPIDER.

Like our Epeiras, the Nephilas of the Indian Archi-
pelago construct their aerial nets at about five and a
half feet above ground, and often at a greater height,
and so that the interior can always be seen. In no-
‘wise afraid of being seen, the great spider walks
calmly around on her long legs, which give her the ap-
pearance of an inhabitant of Landes mounted upon
his stilts. She will run over your face, your arms, and
your shoulders, and quietly descend along your body
to the nearest leaf, and make no haste to disappear.
There is nothing in these large spiders to remind us
of the abrupt movements of our easily scared species.
They seem to be conscious of their strength, and it
may be suspected that they have few enemies. On the

contrary, the entire winged and turbulent host of
The heavy

aerial insects pays them a large tribute.
scarabzeus, as well as the
spring grasshopper, is ar-
rested by the strong web, the
wings of the butterfly be-
come entangled therein, and
the buzzing fly, despite its
marmurs, is made a prisoner
by it.

I made the acquaintance
of the Nephilas ten years
or more ago, to the north of
Java, at Djockalan, a distriet
now ravaged by the eruption
of Krakatoa, says Mr. Main-
dron. These beautiful spi-
ders were not rare in the great
virgin forest, and their im-
‘Tnense webs occupied spaces
of several yards. These webs
were composed of strong and
elastic threads, and were so
firm that my cork helmet, my
salacko, easily remained sus-
pended within. The male, as
may be seen from the engrav-
ing, is a pygmy alongside of
the female, and the latter, an
incarnation of the myth of
Semiramis, only too often
devours her spouse. After
she has laid her eggs, she en-
velops them in a silken co-
coon, the first cradle of her
progeniture.

_~In_ the Moluccas, in New
Guinea, at Salwathy, as well
as at Andaie, I again came
across the Nephilas, and more
than one of them even
stretched its web between the
bamboos extending above the
roof of our rustic dwelling
near the harbor of Dorey.
But these spiders, being em-

_ inently sylvan and rural in
their habits, never enter
houses, and rarely even take
up their abode in the vicinity
of them. Their favorite
places are clearings in the
thickets of the virgin forest,
and they leave the care of
hunting insects in the dwell-
ings of man to the squat
bellied Agricopa and mouse
colored Phyllodroma. This
last named spider, which,
with legs extended, is cer-
tainly larger than my hand,
passed the day squatting in
my mosquito net, where I left
it in all tranquillity to hunt
mosquitoes. During the
night Imany times felt it pass
over my leg or face, but the
least motion caused it to dis-
appear. This companion of my nights never left my
mosquito net except in the evening, when insects were
flitting around the light. Suddenly, if some moth or
grasshopper stopped upon the table, the fall of a heavy
body from the ceiling was heard, and the spider disap-
peared with his prey. One evening, even, Mr. Raf-
fray having driven itaway, it returned a moment after-
ward to look among the cards of our piquet party for
the grasshopper that it had been obliged to abandon.

The genus Nephila, which was proposed by Leach
in 1817, differs especially from the genus Epeira in the
buccal pieces (maxillary plates and labial piece), which
are much longer than wide. In the male, the tibia of
the jaw limb does not cover the bulb, the latter being
simple and globular, but prolonged by a long coronate
stylet. One -European species, E. fasciata, has been
referred to this genus, but erroneously, as the form
belongs to the genus 4rgiope.

The number of known species of the genus Nephila
is about fifty, distributed as follows : Africa and Mada-

gascar, 20; Southern Asia and Malaisia, 7; Oceanica,
19; America, 4. It will be seen, then, that these
spiders are confined to the tropies, with the exception
of V. clarata, Koch, of Japan, and N. plumipes, Koch,
of the Southern United States, and a few Australian
forms. The best known species are N. femoralis,
Lucas, of the west coast of Africa, V. tnaurata, Walk.,
of Madagascar, N. maculata, Fabr., of Malaisia and
India, N. antipodiana, Walk., of Malaisia and Indo-
China, N. clarata, Koch, of China and Japan, V.
claripes, Linn., of the Antilles, N. Durvillea, Walk., of
Polynesia, N. edulis, Labill., of New Caledonia, and N.
fasciculata, Degeer, of South America. The specimen
figured herewith is IV. chrysogaster.— La Nature.
—_—_— e ——————————
Electrical Ice Cream Poison.

Dr. George S. Hull, of Chambersburg, Pa., advances

Poisonous Toadstools.

Science pour Tous observes that no certain method
exists for distinguishing poisonous from edible toad-
stools, but that it is possible by a very simple means
to remove from the poisonous ones their active prin-
ciple.

This process,made knownalong time ago, but brought
to light again a few years since by Mr. Fred. Gerard,
is based upon the fact that the poisonous principle
of these fungi is soluble in saline or acidulated water.
This granted, the operation is as follows.

The toadstools are qliartered, if of medium dimen
sions, or are cut into eight pieces if large. One pound
of them is put into a quart of water to which has
been added a spoonful of good, strong vinegar or two
spoonfuls of table salt. They are allowed to macerate
in this liquid for one or two hours, and are then

' washed with an abundance of

the theory that ice cream poisoning is due to chemical
action which takes place in the ice cream freezer, and
which dissolves the zine. - He demonstrated his theory
by means of a galvanometer. -

In conducting the experiments, the doctor connected
the zine, paddle, and tin can by means of a copper wire
with a moderately sensitive galvanometer.introduced
in the circuit. ‘«\He first experimented with purecream,
which deflected the galvanometer seven.degrees at
freezing point, thus showing that some slight solution
was taking place, and proving that if pure cream
caused a deflection of seven degrees, the other ingredi-
ents of ice cream would probably cause more, and in
such case sufficient zinc would be dissolved in the ice
cream as ordinarily made as would make it decidedly
dangerous as a delicacy. The deflections caused by
various other substances used were: Half cream and
milk 25 degrees, pure milk 45degrees, one-half cream,
half milk, sugar and vanilla flavor 58, the same mixture
with corn starch 44, the same mixture with eggs 80.
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water and put into a vessel of
cold water, which is to be
placed over a fire. After a
quarter of an hour’s or half
an hour’s boiling, the fungi
will have lost their noxious
principle. They are again
washed, and will then be fit
for preparation for the table,
without any danger.

Experience has perfectly
demonstrated the safety of
this method. Mr. Fred. Ge-
rard and his family, before a
committee of three members
of the Health Board of Paris,
partook of a repast of fungi,
among which was the poison-
ous ‘‘fly agaric” (Adgaricus
muscartus and Agaricus
bulbosus). No one was in-
commoded. The best advice
to give to those who cannot
distinguish between poison-
ous and edible fungi is to
steer entirely clear of this sort
of food. Granting the effi-
ciency of the above method
of rendering toadstools in-
nocuous, there is a certain
delicate and peculiar flavor
in the edible species that
would be lost in the manipu-
1 Nagpe_suEgested, and it
certainly would not render
poisonous kin ds desirable
food, even after their venom
had been removed.

O

Illuminating Streets by
¢ Smoke.”

When Williain Murdoch
made his discovery of com-
bustible air, or gas, even
great and wise men laughed
at the idea. ‘‘How could
there be light without a
wick ?” said a member of
Parliament, when the sub-
ject was brought before the
House. Sir Humphry Davy
ridiculed the idea of lighting
the town with gas, and asked
one of the proprietors if he
meant to take the dome of
St. Paul’s for a gas meter.
Sir Walter Scott made him-
self very merry over illumin-
ating London ‘‘by smoke,”
though he was glad enough,
not long afterward, to make
his own house at Abbotsford
light and cheerful on wintry
nights by the use of that very
smoke. When the House of
Commons was lighted by gas, the architect imagined
that the gas, ran on fire through the pipes, and there-
fore insisted on their being placed several inches from
the wall for fear of the building taking fire. The
members might be observed carefully touching the
pipes with their gloved hands, and wondering why
they did not feel warm. The first shop lighted in
London by this new method was Mr. Ackerman’s, in
the Strand, 1840 ; and one lady of rank was so de-

=

lighted with "the brilliancy of the gas lamp on the

counter that she asked to be allowed to take it home
in her carriage.—Invention.

Py wo
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IN a note to the Photographische Miltheilungen, E.
Vogel, Jr., states as the result of experiments made by
him that he finds'when isochromatic plates have been
prepared by immersing ordinary plates in a bath of
azalin they lose their sensitiveness to some extent, but
by subsequently immersing them in a two per cent so-
lution of ammonia their sensitiveness is quiterestored.
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Disinfection and Disinfectants,
(Continued from page 69.)

Boiling for half an hour will destroy the v1ta.11ty of
all known disease germs, and there is no better way of
disinfecting clothing or bedding which can be washed
than to put it through the ordinary operations of the
laundry. Nodelayshould occur, however, between the
time of removing soiled clothing from the person or
bed of the sick and its immersion in boiling water or
in one of the following solutions ; and no article should
be permitted to leave the infected room until treated
with standard solution No. 3.

Dissolve four ounces of corrosive sublzmate and one
pound of sulphate of copper in a gallon of water.

Two fluid ounces of this standard solution to the gal-
lon of water will make a suitable solution for the dis-
infection of clothing. The articles to be disinfected
must be thoroughly soaked with the disinfecting solu-
tion and left in it for at least two hours, after which
they may be wrung out and sent to the wash.

LN. B.—Solutions of corrosive sublimate should not
be placed in metlal receptacles, for the salt is decom-
posed and the mercury precipitated by contact with
copper, lead, or tin. A wooden tub or earthen crock
is a suitable receptacle for such solutions.]

‘When diluted as directed, this solution may be used
without danger from poisoning through the medium
of clothing immersed in it or by absorption through
the hands in washing. A poisonousdose couldscarcely
be swallowed by mistake, owing to the metallic taste
of the solution and the considerable quantity which
would pe required to produce a fatal effect.

Clothing may also be disinfected by immersing it for
four hours in a two per cent solution of carbolic acid.

Clothing or bedding which cannot be washed or sub-
jected to the action of steam may be disinfected by ex-
posure to dry heat in a properly constructed disinfect-
ing chamber for three or four hours. A temperature
of 230° Fah. should be maintained during this time,
and the clothing must be freely exposed, 7. e., not
folded or arranged in piles or bundles, for the pene-
trating power of dry heat is very slight.*

The temperature above mentioned will not destroy
the spores of bacilli, e. g.,of the Anthrax dbacillus, but
is effective for the destruction of all disease germs which
do not form spores ; and there is good reason to believe
that this list includes smallpox, cholera, y&llow fever,

diphtheria, erysipelas, puerperal fever, and scarlet

fever (?) Moist heat is far more effective, and it is
demonstrated that ten minutes’ exposure to steam at a
temperature of 230° Fa.h w111 destroy a&dlsea.se germs,
including the ﬁlost 5t gv—- spores.

In the absence ¢ «“, -altable chamber for the use of
dry heat, fumlga.tlon with sulphurous acid gas may be
resorted to. The roomin whichdisinfection is practiced
should be hermetically closed to prevent the escape of
the gas, and three pounds of sulphur should be burned
in it for every 1,000 cubic feet of air space. Expose the
articles to be disinfected as freely as possible by hang-
ing them up in the disinfecting chamber, and leave
them at least twelve hours subjected to the action of
the sulphurous acid gas.

Soiled mattresses, pillows, feather beds, and other
articles of this nature cannot be effectually disinfected
by sulphur fumigation, owing to the faet that the gas
does not penetrate to their interior in sufficient
amount. For articles of this kind, and in general for
articles of little value, which have been soiled by the
discharges of the sick, destruction by fire will be ad-
visable.

Disinfection of the 8ick Room.—In the sick room no

disinfectant can take the place of free ventilation and
cleanliness. It is an axiom in sanitary science that ¢¢
¢s impracticable to disinfect an occupied apartment,
for the reason that disease germs are not destroyed by
the presence in the atmosphere of any known disinfect-
ant in respirable quantity. Bad odors may be neu-
tralized, but this does not constitute disinfection in
the sense in which the term is here used. These
bad odors are, for the most part, an indication of
want of cleanliness or of proper ventilation ; and it is
better to turn contaminated air out of the window, or
up the chimney, than to attempt to purify it by the
use of volatile chemical agents, such as carbolic acid,
chlorine, ete., which are all more or less offensive to the
sick, and are useless so far as disinfection—properly so
called—is concerned. )

When an apartment which has been occupied by a
person sick with an infectious disease is vacated, it
should be disinfected.

The object of disinfection in a sick room is, mainly,
the destruction of infectious material attached to sur-
faces, or deposited as dust upon window ledges, in
crevices, ete. If the room has been properly cleansed
and ventilated while still occupied by the sick person,
and especially if it was stripped of carpets and unneces-
sary furniture at the outset of his attack, the diffi-
culties of disinfection will be greatly reduced.

All surfaces should be thoroughly washed with
standard solution No. 1, diluted with three parts of
water, or with 1 : 1,000 solution of corrosive sublimate.

* The limitations with reference to the use of dry heat as a disinfectant
are stated in the paper on dry heat.

Standard solution Noe. 3, diluted in the proportion of
four ounces to the gallon of water, may be used.

The walls and ceiling, if plastered, should be brushed
over with one of these solutions and subsequently
washed over with a lime wash.

Especial care must be taken to wash away all dust
from windowledges and other places where it may
have been settled, and to thoroughly cleanse crevices
and out-of-the-way places. After this application of the
disinfecting solution, and an interval of twenty-four
hours or longer for free ventilation, the floors and

woodwork should be well scrubbed with soap and hot_

water, and this should be followed by 4 second miore’
prolonged exposure to fresh air, admitted through open
doors and windows.

As an additional precaution, fumigation with sul-
phurous acid gas is to be recoinmended, especially for
rooms which have been occupied by patients with
smallpox, scarlet fevet, diphtheria, typhus fever, and
yellow fever. But fumigation with sulphurous acid
gas alone, as commonly practiced, cannot be relied
upon for disinfection of the sick room and its contents,
including bedding, furniture, infected clothing, etc., as
is popularly believed.

‘When fumigation is practiced, it should precede the
general washing with a disinfecting solution, hereto-
fore recommended.

To insure any resulls of value, it will be necessary to
close the apartment to be disinfected as completely as
possible, by stopping all apertures through which the
gas might escape, and to burn not less than three
pounds of sulphur for each thousand cubic feetof air
space in the room. To secure complete combunstion of
the sulphur, it should be placed in powder or in small
fragments in a shallow iron pan, which should be set
upon a couple of bricks in a tub partly filled with
water, to guard against fire. The sulphur should be
thoroughly moistened with alecohol before igniting it.

Disinfection of Privy Vaults, Cesspools, etc.—When
the excreta (not previously disinfected) of patients with
cholera or typhoid fever have been thrown into a
privy vault this is infected, and disinfection should be
resorted to as soon as the fact is discovered, or when-
ever there is reasonable suspicion that such is the case.
It will be advisable to take the same precautions with
reference to privy vaults into which the excreta of yel:
low fever patients have been thrown, although we do
not definitely know that this is infectious material.

The most trustworthy agent for this purposeis corro-
sive sublimate.

The amount used must be proportioned to the
amount of material to be disinfected.

Useone pound of corrosive sublimate for every five
hundred pounds (estimated) of fecalymatier contained
in the vault.

Solution No. 8, diluted with three quarts of water,
may be used. The diluted solution should be applied
in the proportion of one gallon to every four gallons
(estimated) of the contents of the vault.

All exposed portions of the vault, and the woodwork
above it, should be thoroughly washed down with the
disinfecting solution.

To keep a privy vault disinfected during the progress
of an epidemie, sprinkle chloride of lime freely over the
surface of its contents daily. Or if the odor of chlorine
is objectionable, apply daily four or five gallons of
standard solution No. 2, which should be made up by
the barrel, and kept in a convenient location, for this
purpose. )

Distnfection of Ingesta.+1It is well established that
cholera and typhoid fever are very frequently, and
perhaps usually, transmitted through the medium of
infected water or articles of food, and especially milk.
Fortunately we have a simple means at hand for disin-
fecting such infected fluids. This consists in the ap-
plication of heat. The boiling temperature maintained
for half an hour kills all known disease germs. Sofar
as the germs of cholera, yellow fever, and diphtheria
are concerned, there is good reason to believe that
a temperature considerably below the boiling point of
water will destroy them. But in order to keep on the
safe side, it is best not to trust anything short of the
boiling point (212° Fah.) when the object is to disinfect
food or drink which is open to the suspicion of contain-
ing the germs of any infectious disease.

During the prevalence of an epidemic of cholera it is
well to boil all water for drinking purposes. After
boiling, the water may be filtered, if necessary, to re-
move sediment, and then cooled with pure ice if de-
sired.

The Smell of Paper Money.

In speaking of a recent defalcation at the Troy post
office, a gentleman said: ‘It is never safe to inclose
an old bill in an envelope to be sent by mail. Why,”
said he, ‘*“ men who are experts can tell whether a letter
contains money or not simply by the sense of smell. If
you will notice an old greenback, it has a peculiar smell
about it that can readily be perceived, even if it be
inclosed within a letter. It is better to send a regis-
tered letter or a postal note, or, if you inclose a bill, be
sure it is a new one. That will not smell.”—A4bany
Journal,
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The Chemical Composition of Man,

From a chemical point of view, man is composed of
thirteen elements, of which five are gases and eight are
solide. If we consider the chemical composition of a
man of the average weight of 154 pounds, we will find
that he is composed in large part of oxygen, which is
in a state of extreme compression. Infact, a man weigh-
ing 154 pounds contains ninety-seven pounds of oxygen,
the volume of which, at ordinary temperature, would
exceed 980 cubic feet. The hydrogen is much less in
quantity, there being less than fifteen pounds, but
which, in a free state, would occupy a volume of 2,800
cubic feet. The three other gases are nitrogen, nearly
four pounds; chlorine, about twenty-six ounces; and
flourine, three and a quarter ounces. Of the solids,
carbon stands at the head of -the metalloids, there
being forty-eight pounds. Next comes phosphorus,
twenty-six ounces, and sulphur, three and a quarter
ounces. The most abundant metal is calcium, more
than three pounds; next potassium, two and a half
ounces; sodium, two and a quarter ounces; and lastly,
iron, one and a quarter ounces. It is needless to say
that the various combinations made by these thirteen
elements are almost innumerable.— Le Practicien.

O
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The Effect of the Sun’s Rays on Selenium.

At a recent meeting of the Swedish Royal Academy
of Sciences, Prof. E. Edlund, the celebrated Swedish
electrical savant, read a paper on the effect of the sun’s
rays on selenium, deseribing the most recent experi-
ments made with that substance on this point, par-

-ticularly in Sweden, of which the following is a

resume:

Some twelve years ago it was announced to this so-
¢iety that the metal selenium, discovered by Prof. Ber-
zelius, had a greater electrical conductivity when ex-
posed to the rays of the sun than in a dark chamber.
This applies to the crystalline form of selenium,
whereas in the amorphous state it is a bad conductor
of electricity. This remarkable peculiarity of selenium
has, since, many times been the subject of research in
several countries, and particularly among Swedish
savants, the results of which are that it has been dis-
covered that the effect of the light varies under differ-
ent kinds of light, and that it is, moreover, so powerful
that the electrical resistance under favorable conditions,
in bright sunshine, is not more than six or seven per
cent of its magnitude when the metal is in a dark
chamber. During the last few years these researches
have heen resumed by electrical savants, who have
succeeded in demonstrating some other important elee-
trical peculiarities possessed by this metal.

The selenium is melted on a metal disk, with which"
it can form some chemical combinations, and is dis-
tributed in a layer, the thickness of which is only two
or three hundredths of a millimeter. On this layer of
selenium a gold leaf is pressed, so thin in texture that
the sun’s rays can penetrate it and reach the layer of
selenium. Now, if this composition be exposed to the
influence of the sun’s rays, and its electrical resistance
be tested by leading an electrical current from the gold
leaf to the metal disk below, it will be found that some-
times the conductivity will decrease to one-third per
cent of what it is when the element is placed in the
dark. By thismethod the sensitiveness of selenium to
the light has been found twenty times greater than
was formerly known to be the case. Moreover, it has
been demonstrated by these researches that the resist-
ance of the selenium depends upon the direction of the
electrical current, the resistance being fifteen to twenty

‘times greater if the current runs from the gold leaf to

the metal disk than vice versa. This phenomenon,
which was demonstrated in a dark chamber, seems to
indicate that the chief obstacle to the continuity of the
current must be sought in the point of transmission be-
tween the gold leaf and the selenium layer, or between
that of the latter and the metal disk, as any difference
in the resistance offered by the selenium itself, whether
the current runs in one or the other direction, is im-
possible. This view is also supported by the circum-
stance that the resistance was dependent upon the
strength of the current as well as upon the electromo-
tive force of the battery.

Another discovery, also of interest and importance,
was made. If the gold leaf and the metal disk, be-
tween which the selenium layer is placed, were con-
nected by means of a wire attached to a galvanometer,
it showed that the electric current began to circulate
as soon as the gold leaf came nnder the influence of the
sun’s rays, and that even the beam of the moon on the
light of a lamp made the element active. This being a
fact, we may ask whether the light at the points of
contact between the selenium layer and the metals
with which the latter is surrounded effects some chemi-
cal change, whereby the formation of a current is
caused, or whether the active force possessed by the
light is immediately transformed into an electric cur-
rent? As the current commences at the moment the
element is subjected to the light and ceases the inoment
the latter is removed, the last mentioned solution seeins
really the most natural. This being asit may, we have
by these experiments obtained a dry pile, a pile without
acids, which may lead to the discovery of other secrets
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IMPROVED ICE MAKING MACHINERY,

Conveniently located under ene of the arches of "the
Brooklyn Bridge is a working example of the Pontifex
ice machine, which is being successfully manufactured
by the Continental Iron Works, and is thus described
by Engineering :

The principle applied is the property of liquid anhy-
drous ammonia to boil at a temperature of 30° below
zero Fah., at atmospheric pressure, and to take up dur-
ing the process an immense amount of heat from its
surroundings. The absarbing power which water has
for ammoniacal gas is taken advantage of, and the
aqua ammonia thus formed is subjected to distillation,
which drives off the ammoniacal gas which it holds in
solution, and this by a pipe surface condenser is cooled
with a view, aided by its own pressure, of hastening
liquefaction.

The liquid ammonia is now allowed to expand into
gas by releasing it from pressure, thus producing re-
frigeration. It is claimed that this system produces a
perfectly anhydrous ammonia gas and liquid free from
all traces of steamn and water.

Referring, then, to the sectional drawing, and begin-
ning with the generator, it will be seen that it consists
of a horizontal cylinder, which is filled two-thirds full
of aqua ammonia containing about 80 per cent by
weight of ammmonia gas in solution. This gas is driven
off from the water by means of a steam coil (the steam
being condensed in the coil and discharged by the
steam trap), the gas passing upward through the ana-
lyzer, which contains a series of - perforated trays that
serve the purpose of holding back all traces of steam

Srientific Jmervican.

that the cooling of the absorber is obtained at no ex-
penditure of water beyond what is necessary to supply
the condenser of the machine. The Pontifex machine,
therefore, uses no more condensing water than any of
the machines of the compression type, for in these the
water from the condenser simply runs to waste. This
is an important advantage which the Pontifex pos-
sesses over other machines of its class. )

The weak ammoniacal liquor from the generator, on
its way to the absorber, passes through the heater and
around a coil through which the strong ammoniacal
liquor from the absorber is being pumped to the ana-
lyzer. Here an interchange of temperatures ocecurs, re-
sulting in an economy of fuel, because the strong liquor
is heated at the expense of the weak liquor, which is
then enabled the more readily to perform its work of
absorption.

The Pontifex machine is continuous and reliable in
its operation, and thus solves the only problem in con-
nection with the subject of ice making or refrigeration
by the absorption process. If the liquid anhydrous
ammonia in the cooler contains even a trace of water
to say nothing of the 5 to 7 per cent which the advo-
cates of rival systems claim must go over with the gas
in an absorption machine, it would be simply a question
of a few days or weeks before the cooler would be filled
with water and the generator would be empty. From
the relative location of the inlet and outlet pipes it
will be seen that nothing can leave the cooler except in
the form of ammonia gas, and the intense cold of the
chamber would certainly prevent the water from evapo-
rating if there were any there. Hence, in thie Pontifex

Conobmiig W~
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A. Von Werner, Gussow, Thumann, O. Lessing, and
others. This they do from a strictly professional point
of view, and not as amateurs or dilettanti. In Ger-
many, Herr Stirn recently produced before a pho-
tographic society enlargements to a size of forty cen-
timeters from such pictures, and all were remarkably
distinct and well defined. These plates can also be
taken at different distances and always sharply out-
lined. Young men take their lady friends on promen-
ade to be unconsciously photographed. People, young
and old, who have never entered an artist’s studio or a
photographic gallery will be astonished to see their pie-
tures freely circulated. Most of all, it is to be feared
that the legitimate business of the photographer will
be injured by these cameras. Any possible mania or
desire for photos. can soon be gratified-at trifling ex-
pense and after a short term of practice by means of
this invention. Photographs can soon be so multi-
plied as to become a positive nuisance, and from the
various considerations that eater into the matter, it
does not seem so very easy to answer our query—
“What next ??—American Lithographer.
—_— et —
Improved Incandescent Lamps,

An incandescent electric lamp while in operation sets
free or drives off from its filament more or less carbon
in loose particles, which become deposited upon the
inner surface of the globe and cloud it. The Electrical
World says : Mr. Edward P. Thompeson has found that
such carbon is, for the most part, set free upon the
closing and interrupting of the circuit, and that it is
due to the static charge received by the lamp and to
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that may be carried along with the gas. The gas then
passes into the upper coils of the condenser, where, un-
der the combined influence of its own pressure and of
the condensing water around the coils (which enters
the condenser at the bottom), it is cooled and liquefied,
and collects in the receiver. Butshould the apparatus
be forced beyond its capacity, either by accident or de-
sign, provision is made to catch any steam that may
have escaped the action of the analyzer. To this end
there are three traps in the upper condenser coil, which
collect this steam, condense it, and conduct it back to
the analyzer.

The liquid anhydrous ammonia from the receiver
then goes into the cooler, or refrigerator, where it is
allowed to evaporate, producing intense cold ; the heat
necessary to enable it to flash into gas being supplied
by non-congealable brine, which is pumped through a
coil in the cooler. This brine then serves as a carrier
of the cold to the chill rooms, cellars, or ice making
tanks.

The anhydrous ammonia gas leaves the cooler at the
top, and thence goes into the absorber ; here it meets
the mother liquor, or weak ammoniacal ligquor, from
* the generator, which enters the absorberin the form of
spray. This greedily absorbs the ammonia gas, form-
ing strong ammoniacal liquor, which is pumped con-
tinuously from the absorber, by the ammonia pump,
to the upper trays of the analyzer, where the greater
part of the amnmonia gas again leaves the liquor before
reaching the generator, the ascending heat therefrom
being sufficient to effect its distillation.

The process of absorption is facilitated by cooling
the ammonia liquor, both weak and strong, by means
of coils in the absorber, which are supplied by the over-
flow water from the condenser; hence it will be seen

IMPROVED ICE MAKING MACHINERY.

maechine, this defect,,so eommonlx urged aqa.inst other
machines of its class, would be especially fatal to its
continuous operation for even ashort time. The fact
that it is continuous demonstrates amply the efficiency
of the arrangement for securing perfectly anhydrous
ammonia.

The capacity of these machines is from 5,000 Ib. to
50,060 1b. of clear ice in twenty-four hours.

B>

Vest Button Photography.

The process of instantaneous photographing is ra-
pidly becoming anevil. We hear talk already about
specialists in photography for instantaneous pictures
since the *‘ Detective Camera,” as it is called, was put
upon the market. The boxis so small that it can be
carried anywhere without the slighest inconvenience,
and, as the little lens at the bottom is always ready
for use, an instantaneous picture can be taken at any
desired moment. There was some misgiving at first
entertained about the value of these cameras, but we
have recently seen some wonderful work produced by
them. In thecamera is a gelatine plate which can be
turned six times, so that six photographs can be taken
one after the other, and these pictures are so sharply
defined that they can be enlarged tenfold. The in-
ventor, Mr. Stirn, of New York, is a German by birth,
and his brother, Mr. R. Stirn, of Bremen, sells the ap-
paratus for about seven dollars (thirty marks), with a
complete outfit. No operator is required to fit ‘the
camera and lens correctly in position for the party to
be photographed. All that is requisite .is to pull a
string and the photograph is at once taken. With an-

.other pull the plate is made ready for another pic-

ture. We are told that the most prominent artists
carry this detective camera with them at all times—
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the discharge which takes place. In order to avoid
this injurious action, Mr. Thompson has designed a
lamp with means for discharging the high potential
currents from the filament and preventing the free
carbon from being thrown off, at the same time caus-
ing that which is thrown off to be deposited at points
where it will not injure the light.

This is accomplished by inserting in the globe .n
independent conductor which is provided with points
projected in opposite directions toward the respective
armsof the filament, and connecting the same with the
earth. A conductor extends into the globe between
the two arms of the filament. This conduector is pro-
vided with sharp points of conducting material extend-
ing in opposite directions toward the respective arms
of the filament, but not quite in contact therewith.
The high potential currents or charges, especially such
as are present upon the interruption of the circuit of
the lamp, according to Mr. Thompson, tend to dis-
charge across the arms of the filament to these points,
and whatever loose carbon is thrown off at such time
will tend to gather upon the inner conductor, rather
than upoh the surface of the globe.
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MONTGOMERY, Ala., July 25.—Gov. S8eay met with a
peculiar accident this afternoon. He and his private
secretary, J. K. Jackson, were driving dovn the main
street of the city, when one of the guy wires which
support the overhead cable of the electric street rail-
way broke and fell to the ground, striking the gov-
ernor’s horse. The wire was heavily charged with
electricity, and the horse, becoming entangled, was
shocked and burned to death in a few minutes,
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Our Future Timber Supply.

Prof. Charles 8. Sargent, one of the special agents of
the tenth census, in his report on the forests of North
America, gives it as his opinion that the forests of the
United States,notwithstandingthe greatand increasing
drains upon them, are capable of yielding annually, for
many years longer, a larger amount of material than
has yet been drawn from them, even with our present
reckless methods of forest management. It istruethat
the great pine forest of the North has already suffered
fatal inroads, that the pine that once covered New Eng-
land and New York has disappeared, and that Penn-
sylvania is nearly stripped of what once appeared to
be a nearly inexhaustible supply of the same wood.
But the great northwestern pineries are not yet ex-
hausted, and, with the newly introduced methods by
which logs once supposed inaccessible are now profit-
ably brought to the mills, they may be expected to in-
crease the volume of their annual product for a few
years longer in response to the growing demands of the
great agricultural population which is fast covering the
treeless mid-continental plateau.

The area of the pine forest, however, remaining in
the great pine-producing States of Michigan, Wiscon-
sin, and Minnesota is dangerously small in proportion
to the country’s consumption of white pine lumber,
and the entire exhaustion of these forestsin a compara-
tively short time is certain. The wide area now cov-
ered in New England by a vigorous second growth of
white pine, although insignificant in growth and pro-
ductiveness in comparison with the forests that it re-
places, must not be overlooked in considering the pine
supply of the country. These new forests, which are
already yielding between two and three hundred mil-
lion feet of timber annually, are capable of great future
development.

The pine belt of the south Atlantic region still con-
tains immense quantities of timber unequaled for all
purposes of construction, although unsuited to take
_the place of the white pine of the North. The Southern
pine forests, although stripped from the banks of
streams flowing into the Atlantic, are practically un-
touched in the Gulf States, especially in those border-
ing the Mississippi River. These forests contain suffici-
ent material to supply all possible demands that can
be made upon them for a long time.

The hardwood forests of the Mississippi basin are
still, in certain regions at least, important, although
the best walnut, ash, cherry, and yellow poplar have
been largely culled. Two great bodies of hardwood
timber, however, remain, and upon these compara-
tively slight inroads have been made asyet. Themost
important of these forests covers the region occupied
by the southern Alleghany mountain system, embrac-
ing southwestern Virginia, West Virginia, western
North and South Carolina, and eastern Kentucky and
Tennessee. Here oak unequaled in quality abounds,
walnut is still not rare, although not found in any very
large continuous bodies, and cherry, yellow poplar, and
other woods of commercial importance are common.
The second great body of hardwood, largely oak, is
found west of the Mississippi River, extending from
central Missouri to western Louisiana.

The forests of Michigan, especially those of the north-
ern peninsula, still abound in considerable bodies of
hardwood, principally maple. Throughout the re-
mainder of the Atlantic region the hardwood forests,
although often covering considerable areas, have every-
where lost their best timber, and are either entirely in-
sufficient to supply the local demand of the present
population, or must soon become so.

In the Pacific region, the grex: forests of fir which

extend along the coast region of Washington Territory
and Oregon are still practically intact. Fire and the
ax have scarcely made a perceptible impression upon
this'magnificent accumulation of timber. Great forests
of pine still cover the California Sierras through nearly
their entire extent. The redwood forest of the coast,
however, once, all things considered, the most important
and valuable body of timber in the United States, has
already suffered seriously, and many of its best and
most accessible trees have been removed. This forest
still contains a large amount of timber, although its
extent and productive capacity have been generally
exaggerated. The demand for redwood, the only real
substitute for white pine produced in the forests of the
United States, is rapidly increasing, and, even at the
present rate of consumption, the commercial import-
ance of this forest must soon disappear.
" The pine forests that cover the western slopes of the
northern Rocky Mountains and those oceupying the
high plateau and inaccessible mountain ranges of cen-
tral Arizona and southwestern New Mexico have not
yet suffered serious damage at the hands of man. The
remaining forests of the Pacific region, of little beyond
local importance, are fast disappearing. The area of
these interior forests is diminished every year by fire
and by the demands of a careless and indifferent popu-
lation, and their complete extermination is probably
inevitable.

The forest wealth of the country is still undoubtedly

- enormous. Great as it i8, however, it is not inexhaust-
ible, and the forests of the United States, in spite of
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their extent, variety, and richness, in spite of the fact
that the climatic conditions of a large portion of the
country are peculiarly favorable to the development of
forest growth, cannot always continue productive if the
simplest laws of nature  governing their growth are
totally disregarded.

The judicious cutting of a forest in a climate like that
of the Atlantic or Pacific coast regions entails no serious
or permanent loss. A crop ready for the harvest is
gathered for the benefit of the community ; trees that
have reached their prime are cut instead of being
allowed to perish naturally, and others take their
place. The permanence of the forests in regions better
suited for the growth of trees than for general agricul-
ture may thus be insured. Two causes, however, are
constantly at work destroying the permanence of the
forests of the country and threatening their total ex-
termination as sources of national prosperity—fire and
browsing animals inflict greater permanent injury upon
the forests of the country than the ax, recklessly and
wastefully as it is generally used against them.

—_— - -— ——
The Electrical Lighthouse Lamp.

The third illuminant, electricity, has been known in
England for about thirty-five years. As generated in
the magneto-machines of Prof. Holmes, betwéen 1853
and 1862, and as tried experimentally in the lighthouses
of Dungeness and South Foreland, it was very small in
dimension and very uncertain in character. Several
forms of the light were suggested during this period,
such as the voltaic arc of Watson and the mercurial
electric lamp of Way. With the more effective alter-
nating current machines, and with the larger carbons,
of later years, the arc grew in power and dimension.
At the present time carbons of from 25 to 40 millimeters
are available, with an intensity in the focus of a light
of ten times thatof the most powerful gas or oil burner.
The arc is thus become a most valuable resource, not
merely for its unsurpassable power, butalsofor its focal
adaptability to the usual dioptric apparatus, and to
special optical combinations dictated by nautical cir-
cumstances. It is most flexible in its application. It
radiates no harmful heat. It has the high merit of not
exacting any abnormal dimensions of apparatus, lan-
tern, or tower. Lastly, being the most powerful in all
its gradations relatively to other illuminants, it is the
cheapest of all lights if the cost of establishment and
maintenance be computed in terms of the units of the
beam transmitted, which is the only strictly logical
and practical way of treating it. For these reasons it
has been chosen in France as the best illuminant for a
large number of coast lights, and it is making rapid
way in Europe and America. It may therefore be safely
asserted that the electric light, when it shall have
been freed from its last disabilities and shall have at-
tained its utmost development, will, in the not distant

future, be the prevailing illuminant of our own light- |

houses and of the other chief lighthouses of the world.

In illustration of the power of the electric arc with
suitable optical treatment, I may mention that the di-
rect beams of the Tino light, near Spezia, were observ-
ed on April 20, 1885, by Prof. Noceti, from the hill 8.
Giorgio, behind Savona, at an elevation of 2,733 feet

and a distance of 73statute miles, the atmosphere being |

clear and under moonlight. The beams of the arc were
notably brighter than those of the lanterna at Genoa,
at one-third of the distance. Frequent observations
are reported of the Macquarie light in New South
Wales, at ranges of 60, 65, and 70 nautical miles, by
means of reflections on the sky while the light itself is
below the horizon.—J. Kennard, in Nature.

—_— o r—

The Infant Rapidly Becoming a Giant.

The public expect much of improvements in which
electricity is employed. Millions may be spent in dig-
ging a canal where the channel fills up from the slow
movement of the soil as fast as it is removed by the
dredging machines; failure after failure may be re-
corded in the annals of mining developments until suc-
cess seems to be the exception ; butlet there be a failure
of an electrical piece of mechanism, and every one won-
ders. In the early days of the development of the sys-
tems of electric lighting, storage, and transmission of
power there were few failures, and those were instruc-
tive.

The first devices for automatically lighting and ex-
tinguishing gas were somewhat crude. Now, however,
with careful installation, failure is unknown ; yet ten
years ago the great systems of lighting by electricity
had only been dreamed of. It required thirty years to
perfect the system of telegraphy. The methods used
in gas making were not improved for a long period.
And it is possible that the old process would have been
in use for half a century longer if the competition of
electric lighting had not necessitated improvements.
So_ much has been accomplished that still more is ex-
pected of our electricians. The inventor or experi-
menter was once called a crank. Now large sums of
money are expended yearly in systematic experiment-
ing, the highest skill, education, and ability is em-
ployed, and the professors in the universities and tech-
nical schools are retained as consulting electricians.—
Elec. Review. : L ' <o
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Enameled Letters.

The various methods of attracting attention by ad-
vertising have become one of the many indications of
American enterprise, and it is a wide field, well caleu-
lated for the display of native ingenuity. Signs and
placards are to be seen in every available place, forcing
upon public notice the wonderful cures effected by a
patent medicine or the merits of a new magic shoe
blacking ; and every conspicuous board, fence, or brick
wall is sure to commmand a high price for the purpose.
Paint and posters have been the principal agents in
sign advertising, but they have faults in common, for
if exposed to the weather for any length of time they
soon become worn and unsightly ; and so when a
means of advertising at once durable and attractive
was invented, it found the ‘“long felt want” awaiting
it. This was the invention of the white enameled let-
ters, which have since become so popular and are to be
seen on show windows in every city of the United
States. These make the most attractive and neat let-
ters possible to put on a window, for no one can pass
by without noticing them.

The art of enameling was known before the Chris-
tian era, when its principal use was in the ornamenta-
tion of pottery, etc. For some years enameled clock
dials have been in use, and in some instances a coating
has been applied to the inside of pipes and baths. The
enamel in these cases is made of soda and borax mixed
with glass, the whole being reduced to a fine powder.
The metal to be enameled is first cleaned by a weak
solution of sulphurie acid, and gum water is then ap-
plied; the enamel is sifted on, the gum causing it to
stick. It is next placed in a furnace kept at a very
high temperature, and the vitreous enamel is fused and
flows equally over the whole surface of the metal.
‘When cool, if properly done, the enamel will have a pe-
culiar glassy surface. The black figures of the clock
dial are made of what is known as thin enamel, which
somewhat resembles paint. It is applied by a camel’s
hair pencil and the whole is again placed in the fur-
nace and baked, and the black figures are thus fasten-
ed on and become a part of the white foundation en-
amel, without losing their shape or color.

The process of making the letters is nuch the same,

oxide of tin being mixed with the glass to give the
opaque white appearance. The base is stamped out of
copper in the required shape, and upon this the en-
amel is built up. It is found necessary to apply two
coatings to obtain the smooth glaze, and a rough coat-
ing of enamel is also applied to the under side of the
letter.
- Another method of making enamel is by mixing 30
parts saltpeter, 90 of silica, and 250 of litharge. White
is the color in general use, but when others are required
they are obtained from the metallic oxides, blue from
oxide of cobalt, green from oxide of chromium, ete.

The most difficult thing about the manufacture is

to apply just the right amount of heat, for, if left in
thefurnacea little too long, theletters will erack; but
if the heat is not quite strong enough, the glaze will
be lacking. Before the letters are yet ready for the
market, they must be filed around the edges to render
them smooth.
Enameled letters were first made some twenty years
ago in Germany, but the invention was not pushed,
and it was introduced in this country about 1879, by a
large firm engaged in the manufacture of metal and
glass letters and other kinds of signs. The manufae-
ture of the letters is for the most part confined to the
city of New York, where six or seven firms are engaged
in the business. The field is naturally limited, as a
sign once put up is likely to last as long as it is needed;
but as yet the demand is increasing, and large orders
come in from Canada and South America, as well as
from the Western States.

The making of these letters cannot, of course, be
patented, but the skill required both in the baking
and in making the enamel confines the business to a
few.

There is a patent, however, on one kind of letter,
which is concave or hollow, and it is claimed that this
possesses advantages over the ordinary fiat letter, but
there is little doubt that either style will, if properly
put up, prove satisfactory and serviceable. It is not
to be denied that the letters do sometimes drop off,
but in such cases the fault rests with the person by
whom they are put up. A good cement for the pur-
pose is made of four parts of white lead and one part
of Indian red, mixed with copal varnish thoroughly
until it attains the consistency of soft putty.

Enameled iron signs, such as are used on the plat-
form railings of the elevated railways in New York for
station names and advertisements, are made on the
general principle of clock dials. They are all manu-
factured in Birmingham, England, where there is a
large factory for the purpose. Various colors are used,
but white lettering on a foundation of blue enamel is
most popular.

Enameling of late has been applied to the manufae-
ture of street names, park notices, numbers, ‘‘ push”
and “ pull ” plates, labels, and in all cases where a neat,

attractive, and durable sign is desirable.—American
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ENGINEERING INVENTIONS,

A bridge plate for railway joints, etc.,
hus been patented by Mr. Thomas J. Bush, of Lexing-
ton, Ky. Itis made with curved strengthening fianges
and flat surfaces, in combination with clamp plates and
interfocking bolts, making an elastic truss calculated to
adapt itself to the wave of deflection as the wave passes
through the joint of the track.

A car axle box has been patented by
Mr. Charles E. Candee, of New York City. It isare-
versible internally chilled axle box castall in one piece,
and-so made that its interior walls present upper and
lower chilled bearing surfaces integral with the shell of
the box, the invention relating more particularly to
roller-bearing axle boxes for railroad car wheel axles.

A car axle has been patented by Mr.
John Pettinger, of Santa Barbara, Cal. Combined with
a tubular spindle are sleeves carrying the wheels and
journals, a dust cap, and other novel features, the in-
vention relating to that class of axles which permit the
independent turning of the wheels, and combining
lightness with durability and simplicity of parts.

A car brake has been patented by Mr.
Robert H. Dement, of Hudson, Ill. The invention con-
sists of a crank disk secured to the lower end of a brake
staff and connected with the brake lever rod, a epring
pressing against the lower end of the brake staff, and a
stop pin being secured to the crank disk to limit its
motion, whereby the brake staff is given only one half
of a revolution and is then automatically held in
place.

A propelling and steering apparatus
for vessels has been patented by Mr. Carl C. L. Lucht,
of CQolberg, Prussia, Germany. The invention relates
to that class of devices in which pairs of hinged wings
are used, which automatically separate when moved in
one direction and swing together when moved in the op-
posite direction, whereby the course of the vessel can
be regulated from the upper deck, and its direction
reversed without reversing the engine.

—et————
AGRICULTURAL INVENTIONS,

A combined planter and fertilizer dis-
tributer has been patented by Mr. Charles T. Waters,
of Butler, Ga. The invention covers a novel construc-
tion and combination of parts in a machine that is in-
tended to plant cotton seed, seed corn, peas, etc., and
to drop or distribute fertilizers.

A planter and roller has been patent-
2d by Mesesrs. William H. Littell and John R. Scofield,
of Charles City, Iowa. It is so made that the weight of
the driver, when the dropper is off, will elevate the
flukes clear from the ground, the machine being easily
turned at the end of arow, while the roller can be
readily detached and used separately.

A grass killer has been patented by
Mr. Jordan P. Mathis, of Bently, Miss. It consists of a
blade to be used with a plow stock or in a similar way,
the blade being formed of a plate curved from edge to
edge and cut out in the center to form side plates, and
also having rear diverging blades, the side blades strad-
dling the row of plants and cutting the grass close to
and upon both sides, and the device being very cheap,
simple, and effective.

MISCELLANEOUS INVENTIONS.
A sign has been patented by Mr. Wil-

liam B. Atkinson, of Franklin, Ky. ‘It is more espe-
cially designed for jewelry or watchmakers’ establish-
ments, and consists of a case with dials whose hands
are moved by an inclosed wind wheel.

A drag saw has been patented by Mr.
Phillip Thurman, of New Florence, Mo. It is made
with a vertically slotted standard in which the saw
works, being held down within the cut by the action of
springs, the device being held in position for its work
by a dog. '

‘A wind vane motor for clocks has been
patented by Mr. Adrian Hitt, of Rushville, Ind. It con-
sists of an upright shaft carrying a wind vane, and in
gear vwheels and shafts by which the power is trans-
mitted to wind the mechanism of a time piece and also
to indicate on a dial the direction of the wind.

An ox bow has been patented by Mr.
Luman Rundell, of New Baltimore, N. Y. Itis formed
of wooden arms and a tubular metallic middle section,
having an outwardly bowed lower central portion, so
that it will not bear upon the windpipe or the veins or
arteries of the neck.

A Venetian blind has been patented

by Mr. Frank A. Howson, of Brooklyn, N. Y. The

- glats are so formed as to provide for the rolling or slid-

ing of the blinds into properly arranged housings

Jocated at either the top or the bottom of the window
in connection with which the blinds are arranged.

A vinaigrette, or perfume holder, has
been patented by Mr. Charles E. F. Lewis, of Brooklyn,
N.Y. This invention covers a novel design of such
article, in which means are provided whereby the stop-
per will be held in connection with the article when re-
moved, and in convenient position for replacement.

A combined tenoning and mortising
machine has been patented by Mr. Joseph Du Franes,
of North Topeka, Kansas. The invention covers a
novel construction, combination, and arrangement of
parts in a foot power machine, which also has a special
feed mechanism and means for holding and placing the
cutters.

A tool handle has been "patented by
Mr. William Millspaugh, of Middletown, N. Y. Com
bined with such handles as those of shovels, having a
central grip supported by side arms, this invention pro-
vides for splitting them longitudinally and inserting a
strengthening plate, clamped therein by rivets or other-
wise.

A tool grinder bae' been patented by
Mr. Norman C. Stiles, of Middletown, Conn., Com-
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bined with a grinding wheel stand having a hood is an
apron mounted to slide on the hood, a perforated U-
shaped tube on the loweredge of the apron, with screws
for closing the ends of the U-shaped tube, with other
novel features,

A chimney holder for lamp burners
has been patented by Mr. George E. Oliver, of Magog,
Quebec, Canada. The burner has two or more fixed
fingers, combined with a movable finger having an in-
wardly projecting portion, and a lever for engaging the
inwardly projecting portion of the finger to lock the
latter in position, with other novel features.

A feed rack has been patented by Mr.
James R. Logan, of Fargo, Dakota Ter. It is so made
that the animal may insert his head and reach far back
within the rack, and withdraw his head with some fod-
der in the mouth, the withdrawal of any other excess of
fodder is prevented, thus allowing free feeding, but
preventing waste.

An animal trap has been patented by
Mr. John Nuding, of Kloeppel, Dakota Ter. The in-
vention relates to spring jaw traps in which the trigger
is tripped by the animal attacking the bait on the trig-
ger plate, and it is. s0 made that the trap may be set
without the operator touching the trigger or passing
his fingers between the jaws.

A finder for photographic cameras has
been patented by Mr. John J. Higgins, of New York
City. Ithasa duplex finder, with finder box having
horizontal and vertical view apertures and movable
mirror, with other novel features, for facilitating the
taking of instantaneous pictures of objects in motion,
or for finding objects in advanceof or at the time of
operating the shutter.

A combined envelope and tag has been
patented by Messrs. Marcus L. Whitney, of Minneapolis,
Minn., and Galen B. Whitney, of Port Jervis, N. Y. It
is formed of a blank of paper, with its main body pieces
adapted to be folded together and jointed at their edges
to forman envelope, another part of the blank being
adapted to form a tag, affording a convenient means of
sending bills, etc., with the object to which the tag is
attached.
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condition. B. W. Payne & Sons, Elmira, N. Y.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., 138 Jackson St.,
Chicago, I11.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

The Knowles Steam Pump Works, 113 Federal
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.

Link Belting-and Wheels. Link Belt M. Co., Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Woodworking Machinery of-all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.

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.

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

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

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Iron Company, Trenton, N. J.

Iron, Steel, and Copper Drop Forgings of every de-
scription. . Billings & Spencer Co., Hartford, Conn.

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 and 421 East 8th Street, New York.

Cushman’s Chucks can be found in stock in all large
cities. Send for catalogue. Cushman Chuck Co., Hart-
ford, Conn.

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

60,000 Emerson’s 1887 %™ Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U.S. A.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co., 112 Liberty St., New York.

‘““How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas.C. Hotchkiss, 120 Liberty St.,
N.Y.

The Holly Manufacturing Co.,of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery. and containing reports of tests, on application.

Rollstone variety lathe—bores, beads, and turns at the
same time. Rollstone Machine Co., Fitchburg, Mass.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

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

NEW BOOKS AND PUBLICATIONS.

CIVIL AND MECHANICAL ENGINEERING
POPULARLY AND SOCIALLY CONSID-
ERED. J. W.C.Haldane, C.E. & M.E.
London, 1887. E. & F. N. Spon. Pp.
xv., 442.

The graphic description of the life of a mechanical
engineer and of its achievements, with special refer-
ence to the building of ocean stearaships or ‘liners,”
forms the substance of this book. The salient features
of the work of a constructing and consulting marine en-
gineer, professional anecdotes, stories of the errors of
engineering, are included, and make a most interesting
volume. Beginning with the early history of steam
navigation, its different phases of development are
traced, from the original types of engine—wide lever,
steeple, etc.—to the introduction of the present com-
pound engine. The slowness with which the last
named obtained a hold upon the shipping industry is
told, and forms a striking illustration of conservatism
in the face of improvement. Though a popular work,
and not dealing with the scientific aspect of the case,
the author has produced a work that all young engi-
neers will find of value from the knowledge of human
nature, as exemplified in the engineering world, that
the aathor displays. Nine very beautiful plates in auto-
type illustrate various typical factories, workshops, or
ships, etc,

© 1887 SCIENTIFIC AMERICAN, INC.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 19, 1887,
AND EACH BEARING THAT DATE,

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

Acid dispenser, F. G. Cutter..... PP
Adding machine, D. E. Felt.. .
Adjustable gate, W. H. Dill.....ccovivurennnccnnnnens
Alarm. See Door alarm.

Alkali, process of and apparatus for recovering,

P. Hogan......... 366,956
Animal trap, J. Nuding.. 866,866
Animal trap, W. P. White... 866,802
Artist’s stretcher or frame, G. H. Newell 366,865
Automatic switch, M. Millhauser.. . 36,786
Axle box, car, C. E. Candee...... . 868,7
Axle, car, M. J. Hatcher... . 366,953
Axle, car, J. Pettinger... 366,872
Bag, L. W. Franks. . 366,659
Bugs, catch for hand, A. Goertz. . 866,770
Bandage, suspensory, S. COODEr.....ccceeee.cuue 366,931
Bar. See Harvester cutter bar.

Barrel cover, I. F. Danheiser...... .. 366,650
Barrel hoop, J. Cosgrove ........ . 366,932
Bed bottom, folding, O. S. Foster.. . 866,718
Bed, invalid, J. D. Smith.......... . 366,982
Bed sofa, H. E. Wolter 366,707
Belt fastener, J. Butterworth........... creerenenens 366,924
Belt, voltaic, C. B. Judd........ . 366,777
Bevel and protractor, S. Darling. . 366,651
Bicycle, C. J. Schoening.........cccevvviennnnenns eeee. 366,690
Binder, temporary, T. H. Brown, Jr.....cccceeenee 367,017
Bit brace, Gavin & CrOmer.......c.cecevee coneeenns 366,826
Blacking apparatus, electric boot, H. R. Gardner.. 366,660
Blind, Venetian, ¥". A. Howson 366,837
Blotter, J. P. Gage 366,949
Board. See Ironing board.
Boiler. See Steam boiler.
Boiler cleaner, L. Schroter......cocee vevvees canees 866,796
Boiler feeding and water forcing device, J. Baine
bridge.... seeeeeenniieniennneeennniiieecininnnnnns

366,912

Book cover, J. M. Bronson.

Book holder, L. W. Noyes.

Boot or shoe, G. Boivin......

Boot or shoe heel, J. L. Joyce .

Boots and shoes, manufacture of, G. B. Slegen-
thaler........ covieiiiiiieiiiiiiiiiieiiiiiiiineae.

Boots or shoes, heel fastener for, J. L. Joyce .

Bottle stopper, H. E. G. Luyties.......c.c.ccceiieennne é

Box. See Axle box. Folding box. Journal box.
Miter box.

Brace. See Bit brace.

Bracket. See Lamp bracket.

Brake. See Car brake. Carriage brake.

Bread raising and baking apparatus, J.

M.

D 0 B - T 366,968
Broiler, Johnson & Brandon. 366,960
Broiler, W. C. North........ 366,619
Broom, J. F. Parrish. . 366,682
Brush, C. Orther..... . 366,790 .
Bucket, J. T. DennY....cccoeee ceveeren vonnnns . 866,653
Building or bridge construction, P. H. Jackson.... 366,839

Burner. See Gas burner.

Button, T. W. FOX.....coiiitiniiiiiiiiiiitnniiennans
Button cleaning shield, metal, G. W. Mills. .
Button, cuff, M. Bouquet.........coooeiiieiiiiianiene 366,
Button fasteners, blank for and method of mak-

ing, F. H. Richards........ccoovvvviiennne: cennnnn 367,010
Button mould, T. G. Roebuck.. 366,688
Button setting instrument, A. G. Wi . 867,016
Camera shutter, J. J. Fox ... .......... . 366,947
Car brake, R. H. Dement....... . 366,818
Car coupling, J. S. Andrews.... . . 366,642
Car coupling, M. D. Avery... . 366,710
Car coupling, P. Brown..., 366,712
Car coupling, J. Cameron.. . 866,718
Car coupling, J. Kramer........ . 306,779
Car coupling, H. E. Marchand.... . 366,851
Car coupling, K. L. Power........ . 566,87:
Car coupling, W. D. Woodward... . 366,990
Car, dumping, G. E. Blaine.. . 566,917
Car, hand, R. G. ROMDbAUEr.......ccvuvivieniiiennnns 366,682

Car head rest and table, combined, B. C. Donahue 866,766

Car, safety. T. G. Gilfillan.......coeeeeieiiveiieninnns 866,628
Car, safety railway, W. F. Grassier. . 867,000
Car, stock, O. Newell.. . 366,975
Car, stock, R. H. Rlpley ................ . 366,738
Car windows, dust guard for, J. C. 'l‘utt . 366,900
Carburetor, gas, W. O. Hickel.......... . 866,664
Carpet cleaner, J. . Kieswetter... . 366,961
Carriage, baby, A. Sands.............. 366,741
Carriage brake, self-acting, G. Reinke. 866,737
Carriages, storm apron for, A. D. Bastian.. . 366,993
Cart, guano distributing, A. Barnes...... .. 366,916
Cartridge loading machine, G. H. Stahl............ 366,744
Case. See Paper package case.
Cattle tie, E. R. Michaelis. .........ccoeeeeees PR 366,971
Chain wheel, J. M. DOAge.......ccevvurunnnnnnnnennn 366,819
Chair. See Reclining chair.
Chenille machine, T. JOhD8OD.....ccoviiieeenennnns 366,729
Chuck, lathe, L. E. Whiton.....ccoeeiiiiieiiiinnnnn. 366,149
Churn and ice cream freezer, combined, A. .
B 700 11 T ) ... 366,985,
Clamp. See Toilet case clamp.
Cleaner. See Boiler cleaner. Carpet cleaner. .
Clip. See Halter clip.
Clip for eveners, Myers & Smith. 366,862
Clock, window, H. Pennington . 366,683
Clocks, wind vane motor for, A. Hitt..... . 366,834
Clutch for intestine machines, A. L. ’l‘eetor ....... 366,799
Coat sleeves, fastening for securing fur cuffsto,
B VOTCK. . evnenienenineeneneeeneneneeenennenss 366,705
Combination lock, T. B. Zeller....... . 866,806

Connecting rod, Humble & McI.eod.
Copying press, M. T. Scarff.
Core oven, E. Millett
Corset, D. H. Fanning.............

Cotton press, roller, H. A. Evans....
Coupling. See Car coupling. Thill coupling.

Cuff holder, G. K. Webster.. 866,956
Cultivator,J. W.Clark.................. 366.927
Cultivator, rotary, Coleman & Howard. .. 866,928
Curtain pole angle joint, R. 8. Gould............ ... 366,771
Cutter. See Paper cutter. Vegetable cutter.

Damper for stovepipes, W. H. Berger...".......... 366,809
Defecator for cane juice, L. ¥. Haubtman. 366,830
Dial figuring machine, A. T. Westlake... . 366,987
Doll, R. E. JohnSOD......ccceiuunnees . 866,780
Door alarm, Dufeu & Fuchs. . 366,656
Door mat, J. Chattaway... 966,645
Door securer, L. H. Jones. . 366,848
Door spring, J. D. Seagrave........ . 866,889
Door spring aud check, J. Bardsley ................ 366,711

Doubletrees, hook attachment for, W. A, Petrie., 366,871
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Draught equalizer, G. H: Scofield...........
Drawing knife gauge, J. H. Hoague
Drill. See Ratchet drill.

Ear and mouth protector, L. Nehemias
Ear drum, artificial, B. N. Huestis.......
Electric arc light, S. Doubrava... . . 366,938
Electric batteries, inclosing’ cell for, A Fa.ure 866,717
Electric machine, dynamo, J. W. Easton ......... 366,941
Electricity, apparatus for measuring, G. Forbes.. 366,824
Elevator. See Water elevator.

Elevators, safety catch for, J. W. & B. A. Taylor.. 366,745
Embossing leather, paper, etc., machine for, J. M.

66,691
. 366,724

. 366,788
866,838

866,755

End gate, wa.gon, J. W. Olson.. . 866,734

Engine. See Rotary engine.

Engine reversing gear, E. H. Whitney.............. 366,905
Eraser, blackboard, J. 8. Lowe............... Ceseees 366,614
Ethers from petroleum, making, E. Schaal........ 366,885
Extractor. - See Feed water grease extractor.

Feed water grease extractor, W. D. Nelson..
Feeding salt to live stock, trough for, A. Cowan..
Fence, B. J. Leslie .
Fence post, C. W.-Holm..
‘Ferrule for cant hooks and the like, A.
File for letters and papers, etc.,, W. A. & C. 8.
Cooke

. 366,864
366,933
. 367,005

Filter diaphragms with abraiding - material for
cleaning their surfaces, agitating, J.

w.

... 866,726
. 366,14
.. 366,48

Finger ring, F. Kaffeman..
Firearm, revolving, D. H. Rice
Fire escape, B. Franklin
Fire escape, G. Ogden
Fire escape, friction block, G. Pritchett .
Fire escape ladder, Bennett & Johnson... .
Fire extinguisher, chemical, Corey & Mitchell....
Fire grenade, 8. H. Van Houten..

366,649
. 366,901

Fish or game trap, G. Thomas.....c.c.ceeeeeeiiennnnns 366,984
Flooring, machine for making tongue and groove,

G. JOhDSON, JF..uetrreeiiinnn tieieiiiiinnnnnnns 366,841
Flouring mills, gravity separator for, E. T. Butler 366,923
Folding box, O. M. Hamilton...... cceeeveeierennnes 366,713
Frame. See Picture frame.

Fruit conveyer, T. C. Graves..
Frying pan, F. J. Morgan..............
Fuel, artificial, Wandrey & Schimper
Furnace, H. A. Alter,
Furnace, J. Evans....

Gauge. See Drawing knife gauge.
Garment supporter, Gentzsch & Witte, Jr......... 366,827
Garments, fastening stiffening strips to, L. H.

Gas burner, T. Sheehan...

Gas burner, fuel, M. & E. M. Love..
Gas piston meter, A. C. Christensen .
Gas pressure regulators, automatic cut-off for, G.

D (01 ) T 708
Gate. See Adjustable gate. End gate. leway
crossing gate.
Gate, J. S. Heaton 366,832
Gates, device for closing, J. W. Rigg... 366,878
Grain conveyor, pneumatic, W. E. Budd.

Grass killer, J. P. Mathis...:..
Grate, J. Reynolds.........
Grinder, tool, N. C. Stiles
Gripping implement, A. E. Brown....
Gun carriage, H. Gruson........
Halter clip, E. R. Michaelis
Handle. 8ee Tool handle.
Hanger. See Shaft hanger.
Harrow, G. A. Paddock
Harrow, E. Rankin, Jr
Harvester, corn and sugar cane, F. L. Senour.....
Harvester cutter bar, J. W. Shull............ Seeeie. 366,742
Hats, apparatus for forming bats for felt, W.
Carrick, Jr.
Hats, method of and apparatus for pouncing, J.
C. Wil80D.e.iiiiieeieniennnnnniinnnenns
Hay carrier, track for, A. J . Burbank..
Hay tedder, Lovett & Goff.............
Hay tedders, crank for, F. E. Kohler.
Head rest, E. C. Hart...... ceteeccenens oeen. 366,722
Heat, utilizing products of, T. T. Prosser......... 366,875

. 866,816

Heater. See Lunch heater. Ventilating heater.
Ileater, F. Farquharet al........... ceeeee oo 366,944
Heater, H. J. Frizelle. . . 366,719
Heating apparatus, G. H. Reynolds. . 366,877
Heel burnishing machine, J. H. Connor ei al .. 366,930
Hinge, gate, C. R. Hale.................... o ... 366,172
Hitching arimals, device for, W. Clarke..... veeess 366,647
Hog and hay rack, Ping & Hanna........... .
Hoisting apparatus, A. G. Sanders.

Holdback, vehicle, P. C. Marsh............. asrees
Holder. See Book holder. Cuff holder. News-

paper holder. Paper holder. Pencil holder.

Sash holder.
Hook. See Picture hook.
Hoop. See Barrel hoop.
Horses, detaching, G. T. Parker.....
Hose reel, R. D. Wirt..
Hydraulic marine motor, J. Elias....
Ice creeper and log jumper, H. L. Page. .
Ice skid, O. Spachmann..
Inhaler, J. Byrnes..
Insulating compound J . Ta.tham
Ironing board, R. E. McCormick.

‘Whiffietree hook.

Iron. See Sadiron. Whiffietree iron.

Jack. See Lifting jack.

Jar closure, A. J. Havens............. ciees seeeeses. 366,663
Joint. See Curtain pole angle joint.

Journal bex, W. W. Smalley......cccoeveenene ceeees. 366,981
Kiln drying apparatus, mechanical, A. Kreps..... 864,612
Knitting machine, circular, J. W. Watts............ 366,747
Knob, door, W. A. Ga¥:ee ceceee coverennnns &« . 366,950

Ladder, rope, H. French.
Lamp; T. H. Haynor.....
Lamp bracket, E. T. Naylor..........
Lamp burners, chimney holder for, G. E. Oliver..
Lamp, electric, C. A. Homans............ [YTTTTTTTN
Lamp extinguisher, automatic car, G. M. Ed-

Lamp filaments while the same are being ﬂashed,
deviee for -holding incandescent, Lemp &
Wightman........

Lantern, E. Hill......

TLast and stretcher, combined. 8. Schwab.

Latch and lock combined, 1. J. Cilley.....

Latch and lock- combined, H. F. D. Crownfield....

Latch and lock, combined, E. Hambujer......

Latch, door; T. Bason..

Liftingjack, F. Quint..

Light. See Electric arc light.

366,673
. 866,955
366,385
366,646
366,998

Lock. See Combination-'lock. Nut lock. Seal

lock.
Loom; A. DUQUEsNe:..::cciiveeeeecerienens saneeees. 366,940
Lubncatorforsteammchinery. L. Z. Clark. . 366,714

Lunch 8. Crowell.. . 866,764

::?‘mr..& Miller............ eeeen 866,675
Sife DooF mat.
Jiedidarer aiad tally, grein, King & Boau... . ........ 866,907

-Pressureregulator, fluid, A. Convert......

Mechanieal movement, R. H. Isbell............ eee. 866,774

Medical compound and_confection, combined, S.

G. Armstrong . ,992
Metals and utilizing the same for me

purposes, producing silicious, C. Heusler (r)... 10,852
Meter. See Gas piston meter.
Milking machine, cow, Beyer & Rohde............. 366,810
Mill. Bee Stone sawmill.

366,706

Mincing and filling machine, T. Williams, Jr......
Miner’s outfit, Williams, Jr., & Keller.. .
Miter box, A. G. Johnson....
Mould. See Button mould.

Moulding, J. Parmelee..........

Mole trap, J. T. Lewman

Mgqtor. See Hydraulic marine motor.

‘Mgtor, J. H. Holmgreen............ pevearees . 866,958

Newspaper holder, J. Willy......... . . 366,803
. 866,768

Nut lock, Cunningham & Peppin
Oils, apparatus for refining illuminating and ]u-

bricating, H. Goldwater.. . 366,720
Operating table and lounge. convertible, B. Mar-

shalli...coiiiiiieniiiiiiinnnninnns ces eeeeenes .. 366,783
Organs, reed board for, J. Courville............ ... 366,997
Ox bow, L. Rundell.........ccieeiieinnne cevenennnens 366,883
Oxidizing oils and tar, apparatus for, A. ¥. An-

ATeWS uovveneerrnreccnnsnnns .. 366,991
Paint mixer, J. T. McEnnaney..... .o 866,784
Pan. See Frying pan.
Paper cutter, F. W. Drosten....c..cccceeeeee

Paper drying machine, A. A. Simonds...
Paper folding machine, R. T. Brown.....
Paper holder, M. Vernon......... ......
Paper, machine for drying, A. A. S8imonds
Paper, manufacture of, S. 8. Stevens..
Paper package case, T. F. W. Schmidt... .
Pencil holder, sharpener, and eraser, sls.te, Ww. H.

OStrander........ciceveiviieinnarnansisnenr
Pencil sharpener, J. A. Hard.....ccevee voveneeinnes
Photographic cameras, atta.chment for, P. L.

Pianoforte action, H. C. Lutz .
Piano tuning pin, H. C. Lutz.
Pick, millstone, A. Hornig....... .
Picture and mirror frames, lmnglng device 'for.
W. Witthoeft, Jr .

Picture trame, F. Damlos
Picture frame, M. Hogan.. .
Picture hook or hanger, W. M. Brlnkerhoﬂ' ........ 366,812
Pin. See Piano tuning pin.

Plant tray, J. B. Johnson..
Planter, T. J. Lindsay........ 366,964
Planter and roller, Littell & Scofleld -. 367,006
Planter and fertilizea distributer, combined, C. T.

366,176

. . 366,904
Planter, seed or corn, R. A. Young.. . 366,752
Plastic compound for use in the decorative arts,

etc.,, W. Matt............ .. 366,967
Plow, H. & G. Jelinsky .. 366,667
Plow or scraper for making roads, D. D. Morgan.. 366,677
Poke, animal, P. A. Spicer......... ceerierenens ceese. 366,968
Post. See Fence post.
Poultry houses, appliance for,J. G. Staunton..... 366,699
Poultry houses, forage creel for, J. G. Staunton.. 366,698
Poultry house front, J. G. Staunton
Poultry houses, portable runway for, J. G.

Powder, bellows package for distributing, M.
...... .o 366,942

Press. See Copying press. Cotton press.
.. 366,99
Printing in colors, T. D. Worrall... .. 866,751
Propelling and steering apparatus for vessels, C.
L P 71 )
Propelling and steering boats, machinery for, 8.
E. Harthan................ ceeeen o
Protector. See Ear and mouth protector.
Pulverizer, sod, A. H. Ristvedt...
Pump motor support, A. C. T. Prange.

. 366,662

Rack. See Hog and hayrack.
Rack, T. W. Ryan...... cessseces ceseeene . 866,739
Radiators, cooking or heating attachment for

steam or-hot water, A. W. Newell............... . 866,678
Rail. See Railway rail.
Railway crossing, Burnett & De Lisle..... ceeesnee . 866,922
Railway crossing, J. T. Mabbey......cccveeqenrannnn. 367,008

Railway crossing gate, automatic, G. W. Housel. . 366,836
Railway joints, etc., bridge plate for, T. J. Bush.. 366,815
Railway rail and conduit, combined street, G. C.
Railway trains, heating. J. S. Cnse
Railways, electric bell coupler for steam, Duby &
Edmester.....cceieeeieeeeeeiiinenneeieiocenceens.
Ratchet drill and die stock, combined, A. Loeh-

Reaming tools, holder for, J. S. Winsor, Jr..,...
Reclining chair, W. A. S8huler..cvee.ceceeee “t
Reel. See Hose reel. i
Refrigerator and water cooler, combined, C.F.

Slifer e
Rice hulling machine, J. Yates....ccceeeiiaiiennnns
Ring. See Finger ring.
Rock, ete., apparatus for washing, O. W. Donner. 366,820
Rock drills. core breaker for annular, A. Ball,

366,913, 866,914

Rod. See Connecting rod.

Rooflng, machine for the manufacture of, G. W.

... 366,857
. 366,643
. 366,670

Rotary engine, J. Arner.
Sad iron, R. F. Klopp........
Sash fastener, G. L. Barnes..
Sash holder, Haughawout & Hogoboom.. [P
Saw, drag, P. Thurman
Sawmill set works, Roe & Harback...
Scraping attachment, road, L. G. Haase..
Screw, wood, C. D. Rogers.. ees
Seal loek, Ware & Benjamin....
Seam finishing machine, R. D. Tucker..
Sewer inlet, C. P. Kahler.......... 366,846
Sewing machine, sole, C. Dancel... . 866,935
Sewing machines, rotary shuttle operating mech-

anism for, Connor & Blessington.............. e €
Sewing machines, shuttle and shuttle carrier for,

W. H. Inslee..... cecee
Sewing machines, sigmlture holdlng arm o! book,

J. R. Reynolds..

. 366,756
366723

. 866,79
. 366,962
367,011
. 366,903
366,746

. 866,666

Shafts, vehicle, J. A. Ha.yton

Shafts, apparatus for taking the end thrust of, L.

Wells........ coecncces eseeee. 866,748
Shingle, sheet metal, B. F. Caldwell. .. 366,925
8Shirt, F. B, Powers............ oo o 866,685
Shutter fastener, T. Corscaden.........

Shutter fastener and bower, A. Roeder.. .
Sidewalks and floors over chambers and excavn-
tors, construction of, P. H. Jackson....
Sifter, coal ash, T. Scholes.
Sign, W. B. Atkinson...
Sled, L. Fisher.
Sled, bob, Dunbar & Holloway.....
Sole edge setting machine, A. Kelsey...
Spring.. 8ee Door spring. Vehicle spring.
Sprinkler, T- M MuIphY.ccceecceeciacecrancnesionness S00.97¢

‘Cigars and cigarettes, B.

Spool, C. H. Watsan...,
Square, try, S. Darling. .
Squares, circle scribing attachment tor, Ww. F‘.
Seargeant.... . veeeees 566,890
Stamp, hand, W. Orcutt. ve eesseeeess 306,789
Stand. See Switch and signal- stand. Tripod
stand. .
Steam boiler, sectional, W. Lurkins,
Steam engine; E. 8. Smith.. .
Steam trap, J..-Motley..... .
Stereoscope, J: B. Ferry......
Stone sawmill, ¥\ Jenkinson.
Stool, folding, G. J. Saubrey..
Stopper. See Bottle stopper.
Stove, T. Caswell..............
Stove, gas, W. Swindell..
Stove, gas, P. G. Van Wie
Stoves, lid for oil, gas, and vapor, W. H Wiester. 368,988
Supporter. See Garment supporter.
Suspenders, attaching device for, T. B. Moses, Jr. 366,787
Switch. See Automatic switch.
Switch and signal stand, W. J. Morden............. 366,973
Table. See Operating table.
Tanning apparatus, R. J. Meiser..
Teaching spelling, etc., kindergarten apparatus

368,850’

« for, T. Dougherty...cc.coeeee ceveanenecene on 821
Telegraph instrument, W. A. Melbourne. 866,970
Telegraphy, quadruplex, G. Smith..... . 866,695,
Telephones, attachment for, T. C. Bradford ...... . 866,994
Telephones, ear piece for, G. A. Huewe....367,003, 367,004
Tenoning and mortising machine, combined, J.

822

5
Thill coupling, I. P. Owens....... . vee.. 366,976
Thill coupling, Poulson & Schneider.. ... 366,684

Tie. See Cattle tie.

Toilet case clamp, G. Otto.............
Tool handle, W. Millspaugh. cee
Track clearer, A. G. Eberhart
Trap. See Animal trap. Fish or game trap.

Mole trap. Steam trap.

Tripod stand, T. Hipwell..
Truck and weighing scale, combined hand, A. A.

Type writing machine, T. D. Worrall.. .
Umbrella or parasol runners, retainer for, W. H.

Valve, gas pressure regulating, J. Thomas.
Valve, steam engine, A. J. Peirce.
Vaporizer, G. M. Sherman.......
Vezetable cutter, D. Bullock..........
Vehicle running gear, R. W. McClelland.... eeees 366,969 d
Vehicle seat bars, machine for forming, B. F. Rix 366,880

Vehicle spring, A. Armstrong,..

Vehicle spring, G. A. Brown....
Vehicle, two-wheeled, J. Sovereign
Velocipede, H. Thresher....... ..
Velocipede handle, T. B. Jeffery..
Ventilating heater, A. McArthur.
Viniagrette, C. E. F. Lewis........
Violins, chin rest for, A. Hanson.

Wagon seat fastening, T. Scudder...... .
Warmer, pocket hand, H. E. Amoore
‘Washing machine, D. K. Hickok........
Watch cases, machine for making, E. Keller.
‘Water elevator, G. W. Mefferd..............
Welding and cutting machine, J. M. Long....
Wheel. See Chain wheel.

‘Wheel, R. Brown (r).....
Whiffletree hook, A. J. Stewart.
‘Whiffietree iron, A. J. Martin.....
Wick raising mechapism, G. W. Woodwnrd..
Wire stretcher, J. A. Mason.. .
Wrench, A. A. Coon
Yokes, attachment for ox, W. . Williams..

DESIGNS.

Button, collar, C. A. Tucker....
Carpet, T. E. Meagher........c.. .. .
Coat, hat, and umbrella rack, J. Mnxwell
1nkstand and pen rack, T. E. Ellerby...

cosencnne ooe 17,477
17461 to 17,471 | dra
oereees 17,460
17,456
..17,478 to 17475
17472
. 17,457
. 17458
.. 17,459
cesecnscenstnrcsecess 17,476

Stovepipe flues, etc., plate for, J. L. Flanagen.
Stovepipe flues, plate for, Z. T. Hall........
Stoves, ornamentation of cooking, J. F. Marten.
Wall paper, C. H. Provost.... ..

TRADE MARKS.
Borax, chemically pure, J. P. Smith. geeeees 14,624
Canned fish, Bristol Bay Canning Company..14,601, 14,602
Cereal foods, crackers, biscuits, and the like, R.
alter..

aron.
Coats, pantaloons, vests, jackets, 8vercoats, over-
alls, and overshirts for men and boys, Our
Girls’ Co-operative Clothing Manufacturing

COMPANY...cceeeereeerennntorannnns cecesseens ceceee.. 14,620
Cough sirups, C. Wright........ cececttscctcncsscnnses 14,629
Drawing materials and instruments, certain

named, E. G. Soltmann 14,625
Flour, A. Kufeke.......... . 14,609 to 14,615
Flour, wheat, A. Reiter & Co........ccceeveenen. . ee. 14,623
Fresco material, J. J. Budd.......... .. 14,603
Hair, preparation for the, J. A. Whit'.e eeees 14,628

Hams and flitches, Cleveland Provision Company. 14,604
Knit garments, Ellithorp & Co....... cences
Lamps, glass chimneys for kerosene or petroleum,
Jones, McDuffee & Stratton.........ccceeeuennen. 14,61
Medicinal preparation for the treatment of fevers
and other specified diseases, H. Lamplough ... 14,616
Medicinal remedies, certain pamed, I. S8tearns &

cieeee

[ [ X ]

Pills, D. A. Robinson ... 14,630
Pills, female tonic pills, llniments, a.nd salves, ague

or chill, J. T. Lowrey. . 4,617

Shoes, T. W. & 1. M. Munroe. . 14,619

Tea, coffee, c0008, and.spices, R. E. Pineo . 14,622
Whisky, Early Times Distillery Company... . 14,606
Whisky, rye, W. R. Petzold............ cetennns ceness. 14,621
Watches, L. 8. Friedberger & Co........ . cecseosane
Watches, filled cases for, Dueber Watch Case

Manufacturing gompa.ny.. ....... i 14,605

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 2%
cents. Inordering pl state the ber and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadinn Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated the cost will be a little' more.” For
full instructions address Munn & Co., 361 Broadway,
NewYork. om:mrunm may alsq be obtained.

© 1887 SCIENTIFIC AMERICAN, INC.
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INDIANA PAINT &. ROOFING CO.

MALYV.EABLE IRON PLANT WANTE

The Ohio Falls Car Co., being about to add to thelr
works a Malleable Iron Plant, solicit correspondence
with parties prepared to furnish the same, and also with

arties comﬁetent to take the practical management of

he same 0 communication will be considered except
from parties furnishing ample evidence of extensive
and successful experlence, either in construction or
in manageraent. _Addres

OHIO FALLS CAR CO., Jeffersonville, Ind.

SEBASTIAN, MAY & CO'S

Scuv Qutting

LATHES

Power

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and amae
teurs? outfits, Lathes ontrial. §
Cataloguesmailed on applicatlon
165 W. 2d St., Cincinnati, 0

ELECTRICAL, cfici:icai Batinies seekiman

Street, N. Y. Write for testimonials and instructions.

Branch Office and Factory, 203, 205 & 207 Center Si:., N f.

Corrugated Copper Gaskets,
(jpntenud), used in phce of rubber or othei

pes, lmder heuds staam chesm, ete.
R‘hiﬂ gas! et is not m]ured steam, oil, or
acid solutions. Mineral Waoel
Company, 32 Cortlandt S8t., N. Y,

COUNTERSINK and DRILL COMBINED.

g
——.

T g

LIGHTNING”

The Countersink following the Drill, the job.is finish-
ed at one operation. saving the adjusting of too.s and
work twice. Made Iy

Wiley & Russel Mfg. Co., Greenfield, Mass.

EXCELLENT BLACK COPIES of anything writter or
any Pen (or Type Writer) by the Patent

AUTOCOPYIST

Only equaled by
Lithography.
Specimens Free.

AUTOCOPYIST CO., 166 William Street, New Yor!

A E " T E E s and manufacturers of novelties 0!

advertising %urposes w ill find it
their interest to communicate wi Ad dr

“ COMMISSION MERCHANT,” P. 0. Box 778, N.f clty. .

THE CHEHPEST AND BEST

Picto ENaraviNG G ‘

. &7 PARK PLACE.NEW YORK

ENGRAVING FGR ALL ILLUSTRATIVE AND
‘ - ADVERTISING PURFDSES

M echanical Drawing. Wood and Iron Workshop In-
structions. A teacher experienced in above branches de-
sires enga, ements Mechanic, 547 Lafayette Avenue,

ists sent.

Brooklyn,
N.Y. Macl hinery Degot..
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SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.

Our new catalogue containingover 100 pages, includ-
ing works on morethanfifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

OF THE

Scientific  mevican
The Most Ponlnl;(:lle{utl]ﬁ? ;;per in the World.

Postage. Weekly.

Oniy 83.00 a Year, includin
‘32 N ear,

Nnmbers a

This widely circulated and splendidly illustrated
vaper is publisted 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, Manufuctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; ard it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this jourmal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN Will be sent for one year—562 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN wil' be suppij€al gratisfor coery ctubof five subscribers
at $3.00 each ; additionsl copies at same proportionate

The safest way to remit is by Postal Ordér, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make all orders,draits, etc., pay-

able to
MO & COo.,
361 Broadway, New York.
T EL R -

Scientific American Supplement.

:This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN; but isuniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and in ludes 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, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Ghemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
vnd valuable information pertaining to these and allied
subjec's is given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abrosd are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Capada, $5.00 a yeer, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMEKNT, both mailed
for one year for $i00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y,
Pablishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN 18 now sent
by post direct from New York, with regularity, to sub-
seribers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Riissis, and all other European States; Japan, Brazil,
Mexico.and all States of Central and South America.
lﬁg—ms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for.both SCIENTIFIC AMERICAN anl SUPPLEMENT for
que ygar. This includes pcstage, which we pay. Remit
br postal or express money order, or draft to.order of

¢ MUNN & CO., 381 Broudway, New York,

RE ":DEAF
Al ke THERS
ATENT INPROVED CUSHIONED EAR DRUNS Perfectly
the Hearlng, and 5 ormdﬂ;lawwork“:if m«m
and even w] e mhﬂn'd ﬁﬁmeggd B;d for

ronversation o
tllustrated book with testimonials, FREE. Addressorcallon
F.HIBCOX, 883 Broadway, New York. Mention this paper.

VULCANITE EMERY WHEELS.

]

Larg‘e Wheelsmadeon CasTIron Centers if de-
sired. Knife Grinding Wheels a Specialty.

Made SOLID of the Celebrated
WELLINGTON MILLS EMERY.,

SUPERIOR 7oALL OTHERS.

Thousands of manufacturers testify to its being the Strong=
est,most Durable, and Healthiest Emery Wheel made.

RUNS WET or DRY.

CUTS8 COOL and FREE.
A SAFE WHEEL.

NEW YORK BELTING & PACKING CO.,

Sole Manufacturers.

Warehouse: 15 Park Row, New York.

AGENTS: PERSICANER & CO., Pickhuben 5, Hamburgh.

Immisch’s Avitreous

Clinical Thermometer
IN SILVER OR GOLD.
The Best Thermomcter in

e orid.

Easy to read and eusy to
use, but not easy to break.
Will never vary with age,
like the glass thermometers.

Absolutely correct, and
guaranteed to_ the fraction
of a degree by Kew Observa-
tory Certificates.
the Surgical Instrument
Dealers, Opticians, and
Druggists throughout the
United States and Canada.

At Wholesale by SARDY,
COLES & CO., owners of the
U. 8. Patent, 96 & 98 Maiden
Lane, New York. .

Reglstering.,

V%LUABLE PATENT FRSALE

‘or particnlars write to the ADAMSON CO. (Agents
for Selling Patents), Muncie, Indiana.

RAILWAY AND STEAM FITTERS' SUPPLIES

Rue’s Little Giant Injector. )
SCREW JACKS, STURTEVANT BLOWERS, &c.

JOHN S, URQUHART, 46 Cortlandt St., N. Y,

Address: The American Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

SIXTEENTH EXHIBITION
Massachusetts Charitable Me-
chanic Association.

The management solicit contributions from the artists,
inventors, mechanicg, and manufacturers of the country
of their art, ingenuity, and skill; also, the products of
skilled labor in all departments of industry are desired.
Those intending to exhibit should file their applications
without delay. The committee will commence theallot-
ment of space ina few days, and will continue their la-
bors until all the space at t heir disposal has been award-
ed. Send for blank form of upplication. Address AL-
FRED BICKNELL, Secretary, box 2468, Boston, Mass.

SO CARY & MOEN @)
STE“EL WIRE Ofi—‘g’@‘ESCRuPﬂoN e @
234 920 a7, EVERY & STEEL SPRINGS. Newvor oty

BABBIT and ANTI-FRICTION METALS

AS MANUFACTURED BY

E. A. C. DU PLAINE,

64 & 66 SO. CANAL ST., CHICAGO, ILL.
XXXX Nickel Babbit (pat.) Warranted 20 per ct. Nickel.
XXX Nickel Babbit (pat.) Warranted 15 per ct. Niekel.
Nickel & Copper Babbit Warranted 5 p. c. Nickel.
Genuine Copper Babbit W arranted 15 p.c. Copper.
Genuine Copper and Tin Babbit.

* Genuine ” Babbit (Sold by others as real Genu-

ine).
B Lubricating Babbit (Absorbs the oil well).
Adamantine Babbit, very hurd, journal polishes.
Hardware Babbit, a fine quality and good wearing.
Hardware Babbit, the ordinary cheap Babbit.
Antimonial Lead Babbit.
PLUMBAGO BABBITS.

No. 1 Plumbago Metal. I No. 3 Plumbago Metal.
No. 2 Plumbago Metal. No. 4 Plumbago Metal.

These Plumbago Metals cannot be excelled for the
prices. They require but little oil at hifh speed, and I will
deliver them in boxes of 65 or 12 1b., less Freight, Cart-

e, Boxing, &c. Try them, and convince yourself of
their merits. MENTION THIS PAPER.

X
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A

OTTO GAS ENGINE AGENCY, NEW YORK.

A. C. MANNING & CO., 47 Dey Street
Removed on May 1st to 18 VESEY STREET.

Shafting. and Gearing, Textil, Machinery,

THOS. WOOD & CO.
22d and Wood Sts.,
Philadelphia, Pa.

LIGHT

H. B. WILLIAMS & 00., Rochester, N. Y., U, S,

DRAFT STEAM LAUNCHES.

COAL AND WOOD BURNING.
Small Marine and High Speed Engines,l
lar Boilers. Patent Automatic Adjustable SKK

also Patent Steel Tubu-
AG,

MANUFACTURED BY

})ldder’s design.
& * *

Proposals for Steel-cast Guns for the Navy,
‘NAVY DEPARTMENT,
‘WASHINGTON, D. C., June 28, 1887.
Under authority conferred by the act of Congress, ap-
proved March 3, 1887, making an appropriation *‘ for the
purchaseand completion of threesteel-cast, rough-bored
and turned, si x-inch, high-power rifle cannon,of domes-
tic manufacture, one of which shall be of Bessemersteel,
one of open-hearth steel, and one of crucible steel,”
sealed proposals from domestic manufacturers, to fur-
ish the same, will be received at this Department until
Tuesday, the second day of August, 1887, at 12 o’clock
noon, at which time the proposals will be opened.
Proposals may be made either 1o furnish three com-
pletely finished six-inch, breech-loading, high-power
rifle cannon, made from unforged castings, one of Besse-
mer steel, one of open-hearth steel, and one of crucible
steel, or three untorged, rough-bored and turned cast-
ings for such cannon, of the same material, respectively,
to be finished bythe Department in accordance with the

* * * * *
- No gun or casting for a gun will be paid for until the

n ‘shall have been completed and have successfully
stood the statutory test reguired by the act of July
twenty-sixth, eighteen hundred and eighty-six,” en-
titled * an act making appropriations for the naval ser-
vice for the fiscal year ending June thirtieth, eighteen
hundred and eighty-seven, and for other purposes.” | ¥or
statement of requirements of said tests, and of other
conditions to be observed, reference is made to * speci-
fications ”” which can be had upon application to the De-
partment.

Proposals may be made for one or more guns or for one
or more castings as aforesaid, * * * but
must be made separately for each gun, or castlng for a
gun, and upon forms prepared by the Department.]

Each successful bidder will be required to execute,
within fifteen days after notice of award, a formal con-
tract in accordance with his proposal, and to furnish a
bond, with satisfactory sureties, in a penal sum equal to
fifteen per cent. of the amount of his bid, conditioned
tor the faithful pertormance of such contract.

Copies of the specifications, with blank forms of pro-
posals, and all additional information desired, can be
obtained on application to the Bureau of Ordnance,
Navy Depart ment.

All proposals must be in duplicate, inclosed in en-
velopes marked * Proposals for Steel-cast Cannon,” and
addressed to the Secretary of the Navy, Navy Depart-
ment, Washington, D. C.

The right is reserved to waive defects in formand to

reject any or all hids.
WILLIAM C. WHITNEY,
Secretary of the Navy.

NAVY DEPARTMENT,
W ASHINGTON. D. C., July 20. 181
In order to give more time to domestic manufacturers
to consider the matter, the period limited-for the recep-
tion of groposa]s for steel cast guns is hereby extended,
and such proposals will be received, under the forezoing
advertisement, as modified, until Tuesday, September
20, 1887, at 12 o’clock noon, atwhich time the proposals

will be opened.
WILLIAM C. WHITNEY,
Seeretary of the Navy.
Proposals for three Overhead Travelling

Cranes complete, three Supports for
such Craunes, and one Iron
Frame for a Building.

NAVY DEPARTMENT,

. ‘WASHINGTON, D. C., July 23,1887.

Sealed proposals will be received at the Navy I)eﬁart,-
ment, Washington, D. C., until 12 o’clock noon, on Thurs-
day, the 15th day of Sep‘.ember. 1887, at which time and

lace they will be opened in the Elresence of bidders, for
furnishing the necessary material and labor and con-
structing, delivering and erecting the iron work for the
supports of three overhead travelling cranes, the frame
of one building, and three overhead travelling cranes
complete, mcludmg attachments pertaining thereto, for
the Ordnance Gun-shops atthe Navy Yard, W ashingto!
D. C., in accordance with plans which may be seeun, an
specifications, copies of which, together with all other
information essential to bidders, may be obtained at the
Office of the Civil Engineer at said Navy Yaid. Propo-
sals must be made in accordance with forms which will
also be furnished on application to that Office.

Proposals must be made in duplicate and inclosed in
envelopes marked “ Proposals for Overhead Travellin,
Cranes complete, for Iron Supports for such Cranes, an
Iron Frame for a Building,” and addressed to the Secre-
~t&ﬁof the Navy, Navy Department, Washington, D. C.
- e Secretary of the Nayy reserves theright to reject

1 any or all bids, as, in.his_judgment, the interests of

Government may r%uire. .
1ILLIAM C. WHITNEY,
Secretaryof the Navy.

WA"TED A capitalist to join the subscriber in
further developing 1mprovewents in
Steam Engines that have shown a saving of 50 per cent.
of steam in an engine alread{qbuilt. Call on, or address.
McCLINTOCK YOUNG, Frederick, Maryland.

IVIL, MECHANICAL AND MINING EN-
GINEERING ntthe Reusselner Polytechnic
Institute, Troy, N. Y. The  oldest engineering
school in America, Next term begins September 14th.
The Register for 1837 contains a list of the graduates for
the past 62 years, with their positions; also course of
study, requirements, expenses, etc. Address
DAVID M. GREENE, Director.
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EPPS’S

GRATEFUL-COMFORTING.

COCOA
NICKEL PLATING

&POLISHING MATERIALS.

ZUCKER & LEVETT

CHEMICAL G2 NEW YORKUS

&
ELECTRO PLATING
OUTEITS,

A:_-

GEO. wW. MARBLE, Sole Manu=
facturer of 'IHE ACMK WRENCH. :

The best made, all steel, and warranted, 8 sizes.
28 to 34 South Canal Street, Chicago, U. 8. A.

Huml, Band and Meat Saw_ Filing Machine
complete, with clamp, sent for $1.00, .
Circulars 0.J. MARSH, TITUSVILLE, PA.

free.

2000 Neat Black Copies at LIGHTNING SPEED!
AUTOMATIC
COPIER.

Simplest‘, eagiest, and best d’:xlf)llcnting process; works
automatically, th ;ox‘a‘dﬁr% 7 ﬁxgi%ii;é a(r}n(i) clock-like
08 2 New Chambers Strect, No Y.

Encyclo- Diamond Book free,

pedia of Drills and 25¢. for

700 Engrav Lightning mailing it.

ings of Hydraulic Amer can

W EL L ELL ‘Well Works,

TOOLS, Machines. Aurors, II1,

TO CAPITALISTS.

The proprietor of an Extensive Machine Works, Foun-
dry, &c., located at one of the most enterprising, pros-
perous, and healthy cities in North Georgia, desires to
correspond with a party with Capital, with a view to a
business arrangement.

These works command a large trade, have several
valuable specialties, and have now contracts on hand
even beyond their capacity, and daily refusing orders
and contracts amounting to thousands of dollars. The
proprietor desires to increase the capacity of the works,
80 as to do all the work offered. but lacks capital, there-
fore would be pleased to communicate with a party with
means, with whom a tavorable arrangement would be
made. Address “ PROGRESS,” P. O. Box 773, New York.

£ New Catalogue of Valuahle Papers

contained in SCIENTIFIC AMERICAN SUPPLBMENT, sent
of charge to any address.
MUNN & CO.. 361 Broadway, N. Y.

STEAM ROAD ROLLERS reliri it tion

Harrisburgh, Pna.

Manufactured by

¥ and July 20th, 1880, to M:

A
COPELAND

& BACON, Agents, NEW YORK.

ROCK BREAKERS AND ORE CRUSHERS.

‘We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-
taining the invention described in Letters Patent issued to Eli
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May11th
r. S. L. Marsden. All Crushers rupplied by us are constructed under
the superintendence of Mr. Marsden, whe, for the past twenty years, has been connected with
the manufacture of Blake Crushers in this country and E

REL FOUNDRY AND

‘W. Blake, June 15th, 1858, togeth-

land.
MACHINE CO., Manufrs., Ansonia, Conn.

u T (<] -
W kaife, purge, salve or suppository. Liver, kidney
" andalibowel f:roubleo—mnlly constipation—cur-
ed like magio, Sufferers learn of asimple remedy
Q!‘eq.bxaddressinz. J.H.BRZVES,HMB&.,N.Y.

ICE & REFRIGERATIN

Machines. York Pa-
tant. YORK MFG.
€O, York, Pn.

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no Ionger in the way of a
large proportion of our inventors patenting theirinven-
tions abroad

CANA DA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former 1ncludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGLA ND.—The new English law, which went into
torce on Jan. 1st, 1885, enabies parties to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales,Ireland and the
Channe! lslands. 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 likeiy to realize a8 much for the patentee
in Englaund a8 bis United States patent produces for
him at hewae. 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-
Jected as in the United States.

OTHER COUNTRIES.—Patents are alsoobtained
on very reasonable terms in France, Belgium, Germany
Austria, Russia, Italy. Spauin (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British India
Australia, and the other British Co!onies.

An experience of FORTY years nas enabled the

publishers of THi& SCIENTIFIC AMERICAN to establish
competent and trustworthy age=ncies in all the principal
foreign countries, and it has always been their aim to
have the business of their c¢llents 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 useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & ('O, Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information reative to patents, or the registry of
trade-marks, in this country or abroad. to call at their
offices, 361 Broadway. Examination of inventions, con--
sultation, and advice free. Inquiries by mail promptly
answered.

Address, MUNN & CO.,
Publishers and Patent Soli itors,
361 Broadway, New York.

BRANCH OFFICES: No. 622 and 62¢ F Street, Pacific
Building, near 7th Street, Washington, D. C.

" Save the Slipping. = .
Save Your Power and Machinery.
No Charge if Not Effective.

DO YOUR BELTS SLIP?
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SEND FOR CIRCULAR.
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Wdvertisements.

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

The above are charges per agate line—about eight H§

words per line. This notice shows the width of the line,

“and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

FIRE AND WATER-PROOF BUmLpiNGg FELT,
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER
COVERINGS, ETC.

#Samples and descriptive Price List free by mail,

H. W. JOENS M'F'G C0., 87 MAIDEN LANE, N. 7.

USEFUL BOOKS.

Manufacturers, Agriculturisis, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
usefal books by different authors, on more than fifty
différent subjects, has just been published for free
circulation at the office of this paper. Subjects clas-
gsified with names of author. Persons desiring a
copy, have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New York.

>~ THE BRIDGEPORT WOOD FINISHING GO <

G. M. BREINIG AGENT,Prncipu(FriceA] MANU{ACTGRYNEWM]_LFOR.D’G oy <
e NEW YORK BUSINESS QFFICE, 96~

»Y ~ "WHEELERS PATENT

REINIGS LITHOG

< SILEX FLINT

LITHOGEN PRIMER, WOOD STAINS

PAMPHLET GIVING DIRECTIONS FOR_FINISHING HARD W00QD FREE TO ANY ADDRESS.

93 MAIDEN L2
Wwoop
EN

. MANUFACTURERS OF

SILIGATE PAINT'
AND FELDSPAR.

BEST and most RELI-
ABLE for swift runo.ng.
Chas. A. Schieren & Co.
G 47 Ferry St. New York.

416 Arch St., Phila.
86 Federal St., Boston.

SHIELDS & BROWN

Manufacturers and Sole Proprietors of
B

For BOILERS and STEAM PIPES
Reduces Condennation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.
The Best Non-Conductor of Heat and Cold mg"’e World
Send forillustrated descriptive Circular, and name this paper.
143 Worth Street, New York.
78 and 80 Lake Street, Chicago.

Hyatt Pure Water Co.

NATURE'S PROCESSES
Purifying 150,009,000 Gal-
lons Daily.
Adopted by TWENTY dif-
ferent CITIES and T'owns, and
a THOUSAND or more MANU-
FACT URERS, etc., inthe Unit-
ed States, Canada, West In-
dies and South America.
HAS NEVER FAILED.
Free from Legal Complica-
ions.
Recommended by Engineer
Corps, U. 8. War Department,
and the Highest Authorities
on Sanitation and@ Hydraulic
Er}xgineering.
esults Guaranteed.
For Circuiars and Estimates
Address

HYATT PURE WATER COMPANY,

TRIBUNE BUILDING, NEW YORK.,

VOLNEY W. MASON & CO..
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE,: R. 1.

Barnes’ KFoot-Power Machinery,

complete outfits for Actual Worksnop
Business. Read what a customer says:

* Considering its C%Pacity and the ac-
curateness of your No. 4 Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is simplg elegant. I can turn steadily
for a whole day and at night feel as
little tired as if 1 had been walking
around.” Descrwcive Catalogue and
Price List Free. W.F. & JOHN BARNES
Co. Address 1999 Main St., Rockford. Tll.

MUNSON'S PORTABLE MILLS,
AND MILL FURNISHINCS,
MANUFACTURED BY MUNSON BROTHERS,

MODEL and g StndforCiremars.

XPERIMENTA] C.E-Jones&Bre.

NI L cincinnaT, o,
W ORK seciniry, y

UTICA, N, Y., U. S, A,

THE AMERICAN BELL TELEPHONE C0.

95 MILK ST, BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

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

Water Wheels New and Second Eand

Address FLENNIKEN TURBINE CO., Dubuque, Iowa.
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THE SCIENTIFIC AMERICAN ARCHI-
TECTS’ AND BUILDERS’ EDITION is issued
monthly. $2.50 a year. Single copies, 25
cents. Forty large quarto pages, equal
to about two hundred ordinary book
pages; forming, practically, a large and
splendid Magazine of Architecture,
richly adorned with elegant plates in colors,
and with fine engravings; illustrating
the most interesting examples of modern
Architectural Construction and allied
subjects.

A special feature is the presentation in
each number of a variety of the latest
and best plans for private residences, city

BARREL, KEG,

Hogshead,
AND
STAVE MACHINERY.

Over 50 varieties manu-
factu
priving. E« & B. Holmes,
Truss Hoop Driving BUFFALO, N. Y.

i
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UNEQUALLED for CEMENTING

wood, glass, china, paper, leather, &c. Always

ready for use. Pronounced strongest glue known.

1S MADE BY THEYARARGER 10

COLDMER A os

RussiaGementGo. sumpiezicatamss

n Square,0val, or Round Smooth Holes.
BI T 1

For carpenter, cabinet, and pattern work.
1gin. 50cl.), set $4.00 mailed free. Bridgeport
Gun lmplement do.. 17 Maiden Lane, N. Y.

THE CURTIS
RETURN
STEAM TRAP.

For returning steam condensed un-
der pressure automatically into the
boiler, whether taken from above or
below the boiler lever, without loss
or waste. Manufactured by

THE CORTIS REGULATOR (0.,

BOSTON, MASS,
Send for Circular No. 19.

PROSPECTING MINERAL LANDS A SPECIALTY,
CYLINORICAL SECTIONS OR CORES OBTAINED THE WHOLE
.DISTANCE BORED ARTES'AN WELLS
BORED ROUND AND STRAIGHT
ADMITTING A LARGER PUMP &
CASING IN PROPORTION TO
B S1ZE OF HOLE THAN BY ANY
OTHER PROCESS. ESTIMATES
GIVEN AND-CONTRACTS MADE BY

#PENNSYLVANIA
DIAMOND DRILL C0.

{ BIRDSBORO PA .
MANF TRS,0F DIAMOND DRILLS
FOR ALLKINDS OF

-—ROCK BORING, —

PATENTS.

MESSRS8. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of busmess they have had forty-one years’
c¢, and now nave unequaled facilities for the
preparation of Patent Drawings, Specitications, and the
rosecution of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats. Copyrights
for_Books, Labels, Reissues. Assignments. and Reports
on Intringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge, on application, con-

taining full information about Patents and how to pro- |

cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, 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 L.aws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.
BRANCH OFFICKS.—No. 622 and 624 F

Street, Pa-
cific Building, near 7th Street, Washington, D. C. .
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us as long as you live, Faet!

MAHER & GROSH, 40 S Street, Toledo, Okl

(Mention this Paper)
OUR PRIDE. '1'he Pattern Maker.
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GLARK'S NOISELESS: RUBBER WHEELS

No more Splintered” Floors.
Different 8tyles. Catalogue Free.
GEOU. P. CLARK,

Box L. Windser Locks, Ct.

M

LYON & HEALY A

State & MonroEe sTs.,chICAGO. '

witl mail, free, their newly enlarge,
Catalogue of Band Instruments,

Uniforms and Egu!pments, 4004
Fine 1llustrations describing every ff

article required by Bands or Drum
Corps, including  Repairicg ta-
Tinls, Trimmings, etc. - .

Contains  Instructions for

,Amateur Bands, Exercises and Scales
\.#Drum Major’s Tactics, By-Laws, and a
lected List of Band Music.

A
AN AR
ATSATTARESY.
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WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
| by R. Ball & ('0., Worcester. Mass. Send for Catalogue.

To Business Men.

.The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is 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
wmore than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
Jet the advertising agent intiuence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnica you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small eirculation than is allow-
ed on the SCIENTIFIC AMERICAN.

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

dress
MUNN & CO., Publishers,
361 Brondway, New York.

‘| cous or Foul Liquids,

PATENT

JACKET KETTLES,

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

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

hurch Organs,
= Printing Presses,
N Machines _in
Turning Lathe
Saws,
Mills,

ouseholds
8, )

{]
Sero

Lights, Elevators, ete.
needs little room, no firing
gineer. explosion, or delay.

bille. Is noiseless,
compact. steady; wiil
at any

L. T

v

pwer. Prices from $15 to $300. Send for circular to

4

BEFORE YOU BUY A BICYCLE

OR GUN send stamp to A. W. GUMP,
Dayton, Ohio, for new and second-band
rice list. REPAIRING AND NICKELING.
ECOND-HAND BICYLES
snd REVOLVERS taken In EXCHANGE.
Estimates

Special Rubber Mould Work, , Fstifsates

CANFIELD RUBBER CO., Bridgeport, Conn.
for Hot or Cold, Fresh or

STEAM Puup Salt Water; for Oils, Naph-

tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am-
monia, Alkalies, Extracts, Acids; for Thick Volatile, Vis-
etc. Vacuum Pumps of the
highest efficiency. F'ilter Press Pumps. Air, Gas
and Acid Blowers. Air Compressors. Etc.

Buit BY GUILD & GARRISON, Brookiyn, N. Y,

NOTICE to Users of Steam Pumps.
‘We have received following letter in
regard to one of our No. 5 “L” ($16)
L Steam Jet Pumps elevating 1% inch pipe
of water more than 50 feet_high:
* L’ ANSE, MICH,, Feb. 24, 1883.
* VAN DUZEN & TIFT, Cincinnati, O.:

jimme unless another could be had. 1 would
“v not give your No. § ** L ” for a $700 pump,
M equal distance to raise.

BIl® «N. A. Litchfield,Supt. Mich. 8late Co.”
We make Ten Sizes of these Pumps. Prices $7 to $75.

atalogue of * Pumps.”’
» Cincinnati, 0.

purpose wantedand send for
VA

N DUZEN & T1F

The Original Unvaleanized Packing
CALLED THE STANDARD A2 i s the Packing by which

all others are compared.

stamped with our “ Trade Mark.’

JENKINS BROS, |

Accept no packing as JEN,I,{INS PACKING unless

?1 John Street, N. Y.
105 Milk Street, Boston.
18 So. Fourth 8t., Phila.
54 Dearborn St., Chicago,
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Has two
inches marked by eighths on the large blade; oil-temper-
ed, rather hard, made for severe use. The small blade is
-~ Ebony handie, me-
Price $1.00; but for 30

post-paid. Remit in what
is most con-

Send forour

sell you one
kmite, you
will buy of

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known,
Invaluablie for blowing
C running

Sewing

I

rindstones, Coffee
Sausage Machines,
Feed Cutters, Elwtrﬁ

up, fuel. ashes, repairs, en-

no extra insurance, no coal
neat,
work
ressure of water
above 15 1b.; at 40 lb. pres-
sure has 4-horse power, and
capacity up to 10-horse

THE BACKUS WATER MOTOR CO., Newark, N. J. |

* Money could not buy the Jet of us

Capacities 100 to 20,000 gallons per hour. State for what

and country, including those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
I color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will
find this work valuable in furnishing
fresh and useful suggestions. All who
contemplate building or improving homes
or erecting structures of any kind, have
before them in this work an almost end-
less series of the latest and best examplés from
which to make selections, thus saving
time and money.

Many other subjects, including Sewer-
age, Piping, Lighting, Warming, Venti-
lating, Decorating, Laying Out of
Grounds, etc., are illustrated. An ex-
tensive Compendium of Manufacturers’
Announcements is also given, in which
the niost reliable and approved Building
Materials, Goods, Machines, Tools, and
Appliances are described and illustrated,
with addresses of the makers, ete.

The fullness, richness, cheapness, and
convenience of this work have won for it
the Largest Circulation of any Archi-
tectural publication in the world. Sold
by all newsdealers.

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

Building Plans and Specifications.

In connection with the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public Buildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, etc. In this
work they are assisted by able and ex-
perienced architects.

Those who contemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,
porches, bay windows, or attic rooms, are
invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. Terms
moderate. Address

MUNN & CO.,
361 Broadway, New York.
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HE ‘‘Scientific American® is printed with CHAS,
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ENEU JOHNSON & CO.’S INK. Tenth and
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