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NOVEL TORPEDO BOAT DESIGNING AND
MANEUVERING.

When the electric search lights came to be adopted
on the war ships, the danger from torpedo boat attack
was thought to have been greatly lessened. The search
lights, however, could only discover the on-coming tor-
pedo boat ; it remained for the gunner to keep it off,
and it soon becaine apparent that, with the means at
hand, he was not equal to the task. The heavy guns
could not be trained with anything like certainty upon

these quick-heeled terrors, nor machine guns be relied

upon to beat themn off. Theshield of the torpedo boat,
deflected as it is upon the bow at a sharp angle, afford-
ed as certain protection from the driving shot from the
machine gun as the old-fashioned bombproof did from
falling shell. It was a serious matter, this. For if the
great ship could not protect itself against the pygmy
torpedo boat, it was impotent as an aggressive force
against land defenses, and must keep to the high seas,
where there is not any work for it to perform. It was
the case of the whale and sword fish over again. See-
ing this, many acute minds went to work on the prob-
lem. As a result, we now have the heavy secondary
battery of quick-firing guns. [This was recently de-
scribed in the SCIENTIFIC AMERICAN.] Against these
the heaviest shields that can be set up upon the thin
shell of the fast-moving torpedo boat will not avail, so
it is said. Recent experiments, however, have brought
to light means of still further protecting torpedo boats
and of making them effectively aggressive.

The torpedo boats now building by the Thorny-
crofts will have a battery of the new five-chambered
quick-firing guns set up in the tops of their forward
conning towers, these to be played upon the crews
working similar guns in the tops and deck batteries on
the resisting ship. Again, it has been demonstrated
by the Whitehead torpedn that within a distance of
300 or 400 yards is near enough to advance. Even the
shots from the héavy quick-firing guns lose power and
precison at that range. Still better, it has been prac-
tically demonstrated that vessels moving as quickly as
the new type of torpedo boat (221 to 26 knots) are not at
the mercy of a stray shot, however effectually it may
reach its mark. Admiral Boys, at the recent meeting
of the Royal United Service Institution, said that re-
peated experiments made by the Admiralty board
proved that water will not enter a shot hole where the
vessel is moving at so rapid a rate, that, indeed, a
torpedo boat may keep safely on her course even
though she were hulled. She may run up, deliver her
torpedo, stop her engines, reverse, and fly away in the
opposite direction without taking in enough water to
incommode her.

The best conditions for torpedo boat attack are now
found to be in foggy or thick weather rather than in
the darkness, the electric search lights aboard the war
ships being less potent then ; the attack made upon the
Monarch, at Spithead, some time since, having, it is
said, demonstrated this beyond peradventure.

PENNSYLVANIA BOARD OF HEALTH NOTES.

Adulteration of food and medicine was a principal
subject before the recent meeting, at Pittsburg, of
the Pennsylvania Board of Health. It was openly de-
clared there that the practice is increasing, the meth-
ods growing more reckless.

From the evidence adduced, it would seem that
European adulterations finding their way hither are
even more dangerous than our native ones.
France, according to the evidence, we have most to
fear, for stringent as are its laws against the falsifica-
tion of food and wine designed for sale in France,

_|sueh falsification ig not restricted where the com-

modity is intended for export.

In our own country a new danger has come from
‘‘sick ” cheese. The discovery made some time ago in
England that certain American concerns were sending
thither cheeses made principally of cotton seed oil
made quite a noise and did serious harm to legitimate
cheese makers on this side of the water. - Cotton seed
cheese, however, is not injurious to health, its sale
as the real article being only an imposition, a cheat.
But now appears a new compound in the semblance
of cheese which those chemists exa.numng have de-
clared to be dangerous.

Professor Vaughan, of Ann Arbor, Mich., as quoted
in the Pittsburg meeting by Mr. Percy Smith, says:
¢ I think it can be positively stated that any cheese
which will instantly and intensely redden blue litmus
paper should not be eaten.” This is the test of *‘sick ”
cheese.

The poor, who buy in small quantities, suffer the
most from adulterations, for, it isalleged, in them have
been found the most dangerous compounding.

“ A beautiful china teapot given away with five
pounds of tea.”

Beware of that tea !

‘ A handsome engraving given away with §3 worth
of groceries.”

Look out for those groceries !

1t is in such goods as these that go with prizes that
the analyst’s search is best rewarded. Mr. Smithsaid :
‘“The demand of the consumer for gifts with goods is
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growing rapidly, as the result of a desire of the masses
to get something for nothing. It has led to the ap-
pearance of handsomely labeled canned goods, such as
oysters, peas, corn, ete., which, if they do not contain
poison, are absolutely worthless as food. The quality
of the food deteriorates in proportion to the value of
the gift. If you buy $50 worth of spices and receive a
$50 music box with the goods, you have $50 worth of
cracker meal and a wheezy music box. Whole spices
cannot be ground up and sold for 5 cents or 6 cents per
pound less than the unground goods cost. There is
not 1 per cent of the genuine article in the pepper of a
certain Michigan manufacturer, and the way I know it
is this : I put 10 pounds of the pepper in 10 pounds of
sausage meat, and experts were unable to discover the
presence of pepper in that meat. Itison record that
pepper in Michigan has been adulterated 99 per cent.

‘“ A Philadelphian, once a maker of spices, told me
that he had a great run on a special grade of black
pepper, thus composed : Red African pepper, 5 pounds:
black pepper, 10 pounds; pulverized water crackers,
85 pounds.”

Mr. Clifford Richardson, a United States government
analyst, says : ‘ Spices and condiments for human food
are adulterated largely. Of twenty samples of ground
cloves examined, only two were pure; of Cayenne pep-
per, one out of eight; and of mustard, ten were ex-
amined, but none was pure.”

Here are a few statistics of adulteration, as offered at
the recent meeting, and said to be general: Groand
coffee, 45 per cent ; spices, 66 per cent; low grades of
sugar, 20 per cent; teas, 48 per cent; sirup, 50-per
cent ; cream tartar, 44 per cent.; baking powder, 44 per
cent ; bread, 2 per cent.

——— e ———————
Eiffel Tower Meteorology.

At the summit of the Eiffel tower there is installed
a series of transmitting meteorographic instruments
actuated by the variations in barometric pressure, by
variation of temperature, direction and force of the
wind, and other influences, and these instruments are
connected electrically by means of subterranean con-
ductors from the base of the tower to the Gallerie des
Instruments de Precision in the Palais des Arts Li-
beraux. Here within the same glass case may be seen
in actual operation the records being made of the
baro and thermo meteorograph and of the variations
in the strength and direction of the wind transmitted
electrically from a horizonta) distanee of a quarter of
a mile and from a height above the ground of close
upon & thousand feet;'and no better inducement to
the public to make the ascent could be given. says
Engineering, than is supplied by the readings of the
various recorders showing in torrid and airless gal-
leries of the exhibition how very different are the
meteorological conditions ‘‘ upstairs.” An interesting
illustration of the perpetual freshness and strength of
the wind at the top of the tower has been presented
during the last week by the gradual destruction of the
great flag of the French republic, which has been
waving over the gay city during the past six weeks.
A few days ago the red band disappeared altogether,
leaving the blue and white of another nationality to
keep guard over the tower, and this-week another
band has disappeared, and the tower is at present
surmounted by a red flag, to which are- attached two
streamers, the sole remnants of its former upper and
lower edges.

-

A French View of American Microscope
Objectives,

M. Pelletan, the learned and impartial editor of the
Journal de Micrographie, taking as a text the state-
of Dr. Detmers, professor veterinary medicine and sur-
gery of the Ohio State University, that * the best Ger-
man are in no way superior to the best American ob-
jectives,” declares the same to be absolutely true, and
adds that he regarded the late R. B. Tolles, *so un-
happy in his all-too-short life, so long misunderstood in
his own country and ignored in Europe,” to have been
the greatest optician in the world. In the course of
the same article, Dr. Pelletan pays a very high com-
pliment to the last volume of proceedings of the
American Society of Microscopists, finding it superb,
not only in the mechanical execution—printing, paper,
and engravings—but in the scientific quality of the pa-
pers. He is especially complimentary, and justly so, in
his notes on the papers of Dr. Kellicott and Professor
Burrill.
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A CORRESPONDENT writing to the Artisan gives a
simple plan of preventing sheet iron stacks from rust-
ing. He says that if before raising the new chimney,
each section, as it comes from the shop, be coated with
common coal tar, then filled with light shavings and
fired, it will resist rust for an indefinite period, render-
ing future painting unnecessary. In proof of this he
cites a chimney which was erected in 1866, treated as
above described, and is to-day as bright as it was the
day it was raised, without having a particle of paint
applied since. The theory by which he accounts for
this result is that the coal tar is literally burned into
the iron, closing the pores and rendering it rust proof.
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Government Jetty Work at the Mouth of the
Columbia River, Oregon.

The bar at the mouth of the Columbia River, Ore-
gon, has been a source of dread to mariners frequent-
ing that region. The channels through it are con-
stantly changing in position and in depth. There are
sometimes a north, middle, and a south channel. When
all these exist at the same time, the difficulty pf enter-
ing the river from the sea is very great. When there
is but one channel, it is generally of sufficient depth to
accommodate all ordinary sea-going vessels, and no
trouble is experienced in crossing the bar, excepting
during stormy weather. Under favorable circum-
stances the usual depth of water on the bar at low
tide is from 24 to 27 feet. The rise and fall of spring
tides is 8 feet.

Netwithstanding the difficulties and dangers to be
met with at the bar, the commerce of the Columbia
River from the earliest times has been remunerative
to those engaged in it. Since the commencement of
the development of the ‘“Inland Empire” to which
this river affords communication, this commerce has
increased yearly until 1t has assumed such proportions
as to demand radical measures in the way of improv-
ing the channels.

The earliest chart of the mouth of the river is that
made by Vancouver in 1792, the next one is the Ad-
miralty chart of Sir Edward Belcher, made in 1839,
then comes the chart of 1841, made by the Wilkes ex-
ploring expedition. Since that time various charts
have been made by coast survey and engineer de-
partments of the government. A comparative exam-
ination of these showsthat the channels and spits and
sand islands of this region are subject to most remark-
able changes. Good channels appear to have existed
in 1792, 1839, 1841, and 1868.

The Columbia River enters the Pacific Ocean be-
tween Cape Disappointment, a rocky headland on the
north about 200 feet high, and Point Adams, a low,
changeable, sandy point, six miles distant in a south-
east direction. Fort Stevens, a semi-permanent work
built during the late war to guard the entrance to tie
mouth of the Columbia, and now in a state of rapid
decay, occupies the inner side of this point. From
Point Adams a broad, sandy spit called Clatsop Spit
runs to the northwest a distance of over four miles.
A similar spit puts out from Cape Disappointment
one and one-quarter miles to the south-southwest.
Over these long spits must pass much of the water
that ebbs and flows over the bar. The force of these
currents is lost so far as any usefui effect that they
may have in keeping open the bar channels is con-
cerned.

In 1882 the necessary legislation was obtained from
Congress to enable the engineer department of the
government to seriously consider the question of per-
manently improving the channel over the bar, and
giving it some definite and fixed position. A board of
engineer officers was convened, whose duty it was to
give the subject thorough investigation and study and
report a plan with estimates for a permanent improve-
ment. The project proposed by this board, and which
has been adopted by Congress, contemplates a single
permanent channel across the bar, having the depth
of 30 feet at mean low tide. This result is to be ob-
tained by concentratingand directing the water passing
over Clatsop Spit in such a manner that the resultant
currents will add their force to the other natural
causes that tend to increase the depth of the channel.
A rock jetty resting on brush mattresses is to be built
from Point Adams out across this spit in a westerly
direction, curving slightly south, for a distance of 414
miles, more or less, as circumstances may require, to a
point about three miles south of Cape Disappointment.
The distance to which the jetty will extend to seaward,
as well as the height to which it will be raised, will be

_more or less tentative, dependent upon the results ob-
tained. The estimated cost is $3,710,000.

The construction of the jetty was commenced in 1884.
The methods adopted are somewhat different from
those usually pursued in the construction of like works
projecting into the sea. The larde quantity of fresh
water emptied into the sea at this point by the Col-
umbia River makes it a locality entirely exempt from
Teredo navalis and other marine insects, so often de-
structive to timber work used in sea coast improve-
ments. This work is under the supervision of Major
Thos. H. Handbury, of Corps of Engineers, U. 8. A.

The plan adopted for placing the material in posi-
tion was to build a double track tramway on piles, and
from this deposit the material in place. The piles are
driven by the hydraulic process by means of a special-
ly devised machine working always at the outer end
of the tramway. The pile driver is accompanied by a
tender car on which is carried a day’s supply of piles,
stringers, capping, rails, and other material used in the
construction of the tramway. Three bents, or 48 feet,
per day is the usual rate of advance when no accidents
or detentions oceur. The piles are driven from 20 to
22 feet into the sand, usually in about 4 minutes. The
depth of water varies from 7 to 20 feet. It is usually
about 12 feet. The top of the stringers on which the
rail is laid is 28 feet above mean low water. The dis-
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feet. The inside brush mattresses are made on poles
hung from the stringers and slid down the piles,
weighted with sufficient stones or sand bags to sink
them. The outside mattresses are made upon cars,
duwped into the water, and afterward sunk. Rocks
varying from 100 lb. to 8 and 10 tons are then thrown
upon these mattresses from duinp cars on the tracks
above. It is designed that the crest of the jetty shall
be about under the north track. The greater portion
of the rocks, and especially the larger sized ones, is
dumped from the south track. To suit the special
conditions of this case, it was found necessary to devise
a special car giving a greater angle of dump than can
be obtained with those of the usual pattern. This car
has another advantage in that it is so constructed that
when loaded its center of gravity is above the axes
around which its bed rotates, and when unloaded it is
below. The result is that as soon as relieved of the
weight of the rock, the bed of the car rights itself.

" The rock used in the jetty is obtained from quarries
located on the banks of the Columnbia River, about 110
miles above its mouth. It is conveyed there in barges
to the wharfat Fort Stevens, there loaded on the dump
cars, and hauled by locomotive out along the tramway
and dumnped on the jetty.

A large and valuable plant has been accumulated on
this work, consisting of locomotives, cars, steambgcats,
tugs, barges, wharves, machine shops, hoisting engines,
and other appliances necessary to extensive operations.
From 400 to 600 tons of rock are being handled daily
and the jetty tramway extended at the rate of about
40 feet per day. The plant is owned by the govern-
ment. The rock is delivered by contract on the barges
at the quarries. The jetty tramway has already
reached a point about 14 miles from the shore; the
rock, however, has not been carried out to the re-
quired height for this distance. As the jetty is built
out it is found that the spit rises on the south side and
keeps nearly abreast with the wmattress work. The
good eifec tsof this work are already becoming appar-
ent. Onestraight channel is how being formed direct-
ly out through the bar to sea, and all others are clos-
ing up. It is expected that in a short time the desired
depth will be obtained, and if Congress will make the
necessary timely appropriations to complete the work,
no difficulty will be experienced in maintaining the
channel. ;

O
-0

-
@

A Singular Fire-Place Explosion.

A correspondent sends us particulars of a singular
explosion which took place at a private residence in
Haverhill, Mass., somne weeks since. The family was
seated in the parlor, and a fire was burning in the open
grate. Suddenly, at about 8 o’clock, an explosion took
place in the grate, which made a loud noise, filling
the room full of smoke, and breaking a large pane of
glass from a front window some feet away. As soon
as the family recovered from the shock an investiga-
tion was made, which developed the fact that theorna-
mental tube,which was about an inch in circumference
and which arched the fire-place, was broken, and that
the explosion was caused by resin, with which the
tube was filled, taking fire. It appeared also that the
tube had been broken and soldered together, and that
a portion of the soldering had come off, leaving a hole
through which the resin, having become overheated,
found vent. The explosion was one of great power,
throwing the resin all over the room, on to the wall
paper, ceiling, furniture, and clothing of the persons
in the parlor. The glass was broken by the concussion,
which also destroyed the window screen. It was a
wonder that no one was injured, though all were made
momentarily sick by the gas. The noise of the explo-
sion was heard at quite a distance.

[Resin is largely used to fill pipes to prevent flatten-
ing while bending. The custom of the trade is to melt
the resin and pour it out of the pipes after the bend is
finished. In the case in question probably this was
neglected, and, the ends of the pipe being sealed by
cold resin or plugged, the action of the heat on the
central portion generated gas in a confined space,
possibly several hundred pounds pressure, or suffi-
cient to burst the pipe.—ED.]

-

THE British consul at Tientsin in his last repovt
gives some details respecting the new railway in North
China, between the Kaiping mines and Tientsin, which
was completed last summer, and is now open to traffic
throughout. He says it is eighty-five miles long, and
the average cost was £4,250 per mile. This includes
all rolling stock and engines and a considerable sum
spent on stations, wharves, ete. The rails have come
from Bolckow & Vaughan, with the exception of 600
tons of light rails from Krupp. Rolling stock is built
on the spot from iron purchased chiefly in England.
This system saves the heavy freight charged on bulky
cargoes, and enables the company to make exactly
what suits it best. The passenger cars, steel framed
and teak, are 55 feet long and carry more than 100 peo-
ple. They cost complete about £550. One engine
came from the United States, the others are English
built on the American system, which has proved itself

P
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the best for the rough roads laid with light rails. The
American engine cost twenty per cent more than the
others, but she beats them in actual performance, the
details of working parts being better. Steel fire boxes
are found to last longer and give less trouble than
copper ones, though the engines only run about 200

——— -
tance between the center lines of the two tracks is 13'

miles without being cooled for washing out. The
water along the line is very salty.
Aches of Head and Heart.
There are a good many kinds of headache. In these

days the nervous headache is a very distinet variety.
It is generally in the front of the head, across the fore-
head, over the eyes. But it may be in other parts—at
the top of the head, at one or both sides, at the back,
or all over. It is painful, depressing, disabling. A
man feels, at the height of the paroxysm, like a hunter
who has galloped his legs clean off, and who could not
leap a three-foot ditch to save his life. The spur is of
no use, neither is the whip. The pain in the head is
worse to bear than either, and the patient will rather
endure both whip and spur than make any kind of
effort which will make the head pain worse. Physic
by itself is of no use. Thereis not asingledrug known
to medical science which will of itself at once and per-
manently cure a nervous headache. On the other
hand, drugs are not always needed. A complete
change of air and circuinstances will usually take away
the pain in ten or tweilve hours. Perfect rest, of a
duration proportioned to the severity and long con-
tinuance of the symptoms, will make the cure per-
manent. There are, of course, methods of relieving or
diminishing the pain until such time as it may be pos-
sible to obtain the complete rest. But the rest is the
thing to be secured at all costs. If not, the pain goes
from bad to worse, and the risk from less to greater.
The final consequence it is impossible to predict, except
that a breakdown is sooner or later inevitable, and the
breakdown may be for a year or for a lifetime. A
nervous headache is a danger signal ; if it be frequent,
the danger is increased ; if it be continuous, a cata-
stroplie is imminent. The driver must put on his brake
at all hazards, or he will probably soon havea leap for
his life. There are very few sets of circumstances in
which it is a man’s duty to go on with his work when
he is in this condition, at all risks. Even a threatened
bankruptey had better be risked than a threatened
life. Besides, a man who is in the unyielding grip of a
perinanent nervous headache is not really the best
judge ot his~own circumstances. He magnifies and
distorts tlimps dinazimply. He takes sounsel of his
fears, and alandons his hopes aldeany i
KesT, WETEeat—InHIGUMLe ANl SHnielets ~in-the
govereign remedy. A fortnight at once may be bstter
than a year six weeks hence. A weak heart seems to
be decidedly more practically inconvenient than a weak
head. If a man or a woman be a little feeble about
the region of the brain, it is generally of little mowent.
Some post or other will be provided if the conduct be
respectable ; and lack of brains is too common to ex-
cite any particular attention either in the person con-
cerned or in those about him. But a weak heart
insists upon putting itself in evidence at all sorts of
If its possessor
finds himself rather late for his morning train and
makes a ‘*spurt” to recover lost time, the exertion is
usually followed by such a ‘* bad quarter of an hour’"
that he resolves in future rather to lose a dozen traing
than to risk temporary suffocation or permanent
syncope again. The practical evils that are associated
with a feeble heart are innumerable, and will readily
suggest themselves to those who possess so unsatis-
factory a pumping engine. Weak hearts are by no
ineans so common as is often supposed. Many a man
who thinks he has got one is merely dyspeptie ; inany
a woman owes her symptoms to tight lacing or in-
sufficient feeding. If the dyspepsia be cured, or the
tight lacing be dispensed with, the symptoms of heart
weakness will disappear. Even when the heart is
genuinely * weak,” the weakness is not always due to
special disease of that organ. It may be only part of
a general weakness of the whole systewm, which is
easily curable. The late Sir Robert Christison, one of
the most eminent of British physicians, used to smile

!
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lat certain persons who were always complaining of

weak hearts. ‘‘Gentlemen,” he would say to his
students when lecturing on digitalis, ‘‘ gentlemen, the
best tonic for a weak heart is a good brisk walk.” Not
a doubt of it. The majority of weak, flabby hearts
are weak and flabby because every other musele in the
body is weak and flabby, and this general weakness
and flabbiness is due to want of vigorous use. Exer-
cise of the legs and back and arms gives additional
and much needed exercise to the heart, and the heart
grows strong by vigorous exercise exactly as every other
muscular organ does, for the heart is a muscle. If a
man has no organic disease of the heart, no enlarge-
ment,ﬂ;?a,rhld no functional disorder, plenty of brisk
walking, with oceasional running, will soon dispel his
breathlessness and heart weakness, other things being
equal. The muscular inactivity of the modern town
man is the parent of more ill-health than any other
single cause whatever.—American Analyst.
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A MECHANICAL MOVEMENT.

A mechanical movement designed to convert aswing-
ing motion into a continuous rotary motion, and at
the same time avoid dead centers, is shown in the ac-
companying illustration, and has been patented by
Mr. James H. Baker, of Savannah, Mo. It is prefer-
ably mounted on a post carrying a fixed shaft on which
turns loosely a wheel connected by a belt with suitable
machinery to be driven. The wheel has a hub with

BAKER'S MECHANICAL MOVEMENT.

two sets of ratchet teeth standing in opposite direc-
tions, as shown in Figs. 2 and 3, collars fitting loosely
on the hub over the ratchet teeth, and pawls fulerumed
on the collars to engage the teeth, while a lever
mounted to swing on a stud is connected by belts to
arms extending outward from the pawls. The wheel
with its hub is held in place on the shaft by a washer,

which also serves to hold the collars in place.
-_——r—

AN IMPROVED WASHING MACHINE,
A washing machine which may be conveniently ope-
rated with one hand, and which has a continuous bot-
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JOHNSEN’S WASHING MACHINE.

tom rubbing surface to be brought automatically in
proper frictional contact with the rubbing eylinder, is
illustrated herewith, and has been patented by Mr.
Hans Johnsen, of Menominee, Mich. In the bottom of
the body is placed a series of spaced blocks, whose up-
per surfaces are concaved in circular form, these blocks
being adapted to slide up and down in the body with
a limited movement, but being held in normal position
by coiled springs, of which there are preferably three,
one in the middle and one at each end. The springs
may be securely attached to the bottom of the body
and to the blocks, or may be so attached that the
blocks can be removed as desired. The blocksare con-
nected by a plate of corrugated zinc or other metal,
shaped to conform to the circular contour of the upper
edge, and extending from one end block to the other.
The upper rubbing cylinder has on its outer surface a
series of semicircular strips extending from head to
head, and when the upper and lower rubbers are in
their normal positions, the lower.rubber is in close
proximity to the upper rubber, the necessary pressure
between the rubbers being automatically furnished by
the springs.

@

Improvement in Telephone Exchangé Plants,
The recent.increase of capital granted to the Ameri-

can Bell Telephone Company was asked for to provide |

for the construction of a magniticent system of metallic
circuits connecting all the large cities of the country:

In order.that the full benefit of these trunk lines
shall be realized, it is necessary that the various local
companies should entirely reconstruct their plants,
putting in metallic circuit switchboards and under-
ground conductors, twisted in pairs.

If all of the licensees co-operate with the same ability
as that displayed by the Chesapeake and Potomac Tele-
phone Company, the telephone service of the co;intry
will soon be on the high road to perfection. This com-

| board of most approved pattern.

pany furnishes a good example of the value of one man
power when you have the right man.

Mr. S. M. Bryan, the president and exective officer of
this company, has been a close observer of thedirection
in which telephone improvement is to be attained, and
has decided to put his Baltimore exchange on a metal-
lic circuit basis at once.

He has just placed with the Western Electric Com-
pany an order for over 40 miles of 100 conductor metal-
lic circuit Patterson underground cable. This is by
far the largest order for telephone cable ever given,
amounting to over $150,000.

A magnificent new building has been erected, and in
this will be placed a Western Electric multiple switch-
This switchboard
will be adapted for the use of both metallie circuit and
grounded lines, and when completed will accommodate
6,000 subscribers.

By next fall every subseriber in Baltimore will be
provided with a complete metallic circuit of copper
wire. No iron wire will be used, the circuit of each
subscriber being made up of hard-drawn copper wire
from the cable terminal to the instruments.

Baltimore will be the first all-metallic circuit ex-
change in the United States, and we predict that it
will be without equal in the world.—Electrical Re-
view.

Governmental Statistics.

Some interesting statistics may be gathered, says
Bradstreet’s, from the last statistical abstract of the
United States. It appears that therevenue of the gov-
ernment amounted in 1888 to $6.32 per capita of popula-
tion. The expenditures of the government, not includ-
ing payment of the national debt, amounted to $4.47
per capita. The national debt per capita amounted
to $17.71, and the interest thereon to 65 cents. The
duties collected on imports amounted to $3.47 per
capita, and the internal revenue amounted to $2.07 per
capita. The average ad valorem rates of duty on
all imports in 1888 amounted to 30 per cent, aud the

amounted t0 45’88 per cent. The per capita estimates
above given are based upon an estimate of a popula-
tion of 60,018,000 made by the late actuary of the
Treasury Department. This estimate isin all proba-
bility toolow. An increase of the figure for population
would of course require a slight reduction in the per
‘capita estimates. The statistics regarding savings
Jenks over a period of five years show a steady growth

# the number of deposits and in the aggregate amount
r"deposm’ with but a slight change in the average
awmount due each depositor. In 1887-88 the aggregate
deposits amounted to $1,364,196,550, the number of de-
positors amounted to 3,838,291, and the average amount
due each depositor was $355.41.

_——evr—

AN IMPROVED ANNEALING BOX,

The illustration herewith represents an annealing
box designed not to warp, and so constructed that the
metal being operated upon within the box shall be pro-
tected from oxygen during the process of annealing. It
has been patented by Mr. William H. Bailey, of the Re-
public Iron Works, Pittsburg, Pa. The side plates of
the box are braced and supported by T or angle irons,
bolted or riveted to place, other angle irons being
arranged along the lower edge of the plates, which
serve as supports for the bottom plate, while the ends
are strengthened by cross braces riveted to place. The
cover rests upon angle irons upheld within the box by
rivets or holts, and this cover is braced by angle or
T irons which extend upward, so that their upper edges
are about level with the upper edges of theside plates,
thus providing for the placing of a layer of sand upon
the cover plate, to protect the cover, and to a certain
extent prevent its warping. A box of this description,
with a flat top, will not only hold more iron than one
with an arched top, but it is claimed that it will last
longer and can be made cheaper.

BAILEY’S ANNEALING BOX,
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average ad valorem rates-en ali dutiable imports

BARTON’S IMPROVED FENCE.

This invention, which has been patented by Mr. D.
R. Barton, of No. 9 Madison Street, Memphis, Tenn.,
provides for a fence more particularly to take the place
of the old Virginia or worm fence, and enable farmers
to utilize to the best advantage their rails or rail tim-
ber. It consists of upright posts or stakes, braces,
horizontal rails, and fastening devices, as will be seen
by the accompanying illustration, showing a part of
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the complete fence. A designates the upright posts, B
the inclined braces, leveled at their upper ends on their
inner sides to fit against the stakes, and notched to af-
ford a firm hold for the wire fastening, D ; E represent-
ing the rails. The small figure represents a pair of
posts and their braces after plac-
ing a spacing block, C, in posi-
tion, in the making of the fence,
and with the wire binding loop
in place, F designating a bar or
rod used in twisting this loop.
In making the fence, after the
first pair of posts is sunk, a nar«
row plank, the width of the spac-
ing block, is placed between the
posts to keep them a proper dis-
tance apart, this plank being car-
ried forward to the next set of posts, and so on until
the fence has been completed. The braces are then
sunk in inclined position, the spacing block inserted,
and a galvanized wire fastening drawn around the tops
of the stakes and posts, the ends of the wires being
twisted together. The tightening rod is then used to
twist the wire vertically until the parts are drawn to-
gether with sufficient force, when the rod and spacing
block are raapoved for use with the next pair of posts,
and the rails are placed in position as shown.

oo

GERSTLE'S HINGED HANDLE FOR PANS, ETC.

The accompanying illustration represents a hinged
handle more especially designed for application to
culinary vessels. It has been patented by Mr. Jacob
Gerstle, of Poriiand, Oregon. The handle is formed
of a plate provided with an ear, an arm being con-
nected with the plate by a
hinge joint, and a sliding
fastener placed on the arm
and adapted to engage the
ear. The ear is tapered to
cause the fastener to bind
upon it as it is forced
downward upon the arm,
the latter being provided
with a stop pin which lim-
its the motion of -the slid-
ing fastener. This handle
can be conveniently folded over the pan when not in
use, and when arranged for service will take the place
of an ordinary handle. For further particulars with
reference to this invention, address Mr. Sol. Blumauer,
in care of Hexter, May & Co., Portland, Oregon.

The Danger to Electric Light Linemen.

‘“ A lineman carries his life in his pocket, and it may
slip through a very tiny hole,” said an employe of the
Brush Electric Light Company to a reporter of the
Star. ** A cool head and a steady nerve, with a smat-
tering of electrical knowledge, are the prerequisites of
a first-class lineman. TUnless a man be apt to judge
and quick to remember, he will be liable to serious
blunders in his manipulation of the wires. Where
there are dozens of them attached to one pole, it is ne-
cessary that he should be able readily to distinguish
each from the others, and have no doubt as to whether
it be quick or dead. Contact with the earth through
means of a conductor should be shunned like death it-
self. Moisture in the atmosphere or on the wires or
the pole greatly accentuates the danger that always
prevails. .What is ordinarily a non-conductor becomes
imbued with conduecting properties when it is wet, and
this is why linemen dread to mount the poles after or
during a heavy storm.

“If a man exercises due diligence and a certain
amount of what is termed ‘ gumption,” he may pursue
hisbusiness for years without receiving any worse injury
than a burn or two. But even the coolest-headed man
is liable to blunder occasionally, and there is no other
department in life where a blunder of microscopic pro-
portion effects such disastrousresults. The contact of
a dangling watch charimn or a little finger nail with the
wrong wire at the wrong time may cost a nan his life.
So long, however, as he sits astride the cross-piece of
a- wooden telegraph pole and confines his attention
solely to a wire that has no communication with the
earth, he is as safe ag if he were in his mother’s arms.”
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EBERHARDT’S UNIVERSAL AUTOMATIC GEAR CUTTING
MACHINE,

The illustration represents a 72 inch universal auto-
matic gear cutting machine (Eberhardt’s patent) con-
structed by Messrs. John Lang & Sons, of Johnstone,
N. B. The gear wheel to be cut is placed on the hori-
zontal spindle, which can be raised and lowered by a
screw to set it to the proper height for any required
diameter of wheel. On the back end of this spindle is
a worm dividing wheel made in.sections. Itgearswith
a worm driven by change wheels, which will serve for
cutting any number of teeth up to 100, and any num-
ber, except prime numbers, up to 200, besides many of
higher range. The change wheels for working the
worm wheel are driven by the pulley at the top of the
machine. This pulley runs constantly. Itis joined to
its shaft by a friction coupling, and slips, except at the
moment when the blank is being rotated. The motion
of the pulley is transmitted through the vertical shaft
and through gearing to a horizontal spindle, upon
which is a disk with notches in its periphery. A bolt
normally engages with one of these notches, and
holds the disk and the eonnected train of gearing sta-
tionary.

When the cutters have moved back to the end of their
travel and are about to advance against the blank
again, the chain, seen to the left of the figure, pulls the
bolt out of the notch and leaves the disk free to rotate.
The bolt is fitted with trip mechanism, which returns
it infmediately to the edge of the disk, ready to arrest
its motion at the next notch. Several disks are provided
with different numbers of notches. There are two cut-
ters fixed on one spindle, one for roughing and one for
finishing, and the machine is so geared that it can cut
iron wheels up to three inch pitch with two such cutters
when required. The cutters are mounted on a slide
which can be tilted into an inclined attitude by means
of the slotted quadrants at the sides. One of these has
teeth on its edge gearing into a worm, fitted with a

-hand wheel, which is seen to the right of the engraving.
The cutter frame is moved backward and forward by a
screw, which is rotated slowly on the cutting stroke,
and quickly on the return stroke. The change from
one motion to another is by a clutch operated by stops
at each end of the travel. Beneath the cutter is a
trough to catch the particles of metal, and in this
trough there is a coarse-threaded serew which serves as
a conveyer to remove the particles as they fall. This
conveyer is driven by a belt, as shown,

The machine will cut spur, bevel, and worm wheels.
All the motions are en-
tirely automatic, and one
man can attend to several
machines. A dial is pro-
vided for setting the depth
of the cutter, and also a
gauge for setting it exactly
to the center of the man-
drel. There are also gradu-
ated indexes for the vari-
ous adjustments required
when cutting bevel and
worm wheels.

Street Raillways.

The bill recently signed
by the Governor of New
York, ailowing the street
railroad companies to sub-
stitute mechanical motive
power for horses, is an im-
portant one. We hope in
time to see it lead to a gen-
eral use of electric motors
on the roads in this city,
but we apprehend, with
the Electrical World, that
its first effect will be to
encourage cable traction,
for the reason that for
some yvears past one or two’
roads have had their
minds fixed on cables and
will not be satisfied till
they have given them a
trial. The difficulty about
the destruction of old and
new street paving is, how-
ever, a serious one, and it
may stand in the way of
cable work on an exten-
sive scale. The situation,
in fact, is not an unfavor-
able one . for electricity,
and we expect to see it
availed of for the intro-
duction of one or other of
the systems of electric
traction. Boston has been
setting New York a bril-
liant example in this re-
spect, but it is still open to
New York to bring itself

;i.brea.st of the improvements of the day and hour in
urban passenger traffie.

AN IMPROVED MAGNETIC ORE SEPARATOR.
A construction by means of which ore may be effect-
ively separated from the gangue by the aid of a mag-

THOMAS' MAGNETIC ORE SEPARATOR.

net is illustrated herewith, and has been patented by
Mr. William R. Thomas, of Catasauqua, Pa. In the
frame are upper and lower pulleys, over which extends
an endless belt, a magnet over the face of which the
belt passes being located beneath the upper pulley.
The face of the magnet and the periphery of the upper
pulley are about in the same vertical plane, the lower
pulley being located at one side, so that the belt
travels down over the face of the magnet and over a
roller near its lower end, and thence inwardly around
the lower pulley, beneath which islocated a hopper to
receive the concentrated ore as it drops off the belt.
Adjacent to the roller at the bottom of the magnetic
field is the upper end of a chute for carrying off the
gangue. ' The chute at the top which receives the un-

EBERHARDT'S UNIVERSAL AUTOMATIC GEAR CUTTING MACHINE.
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concentrated ore has at one side of its bottom a direct-
ing chute, connected with the upper portion of which
is an air tube having a chamber with an exhaust fan
for carrying away the fine dust which may be in the
material worked. The belt isintended to travel about
four hundred feet a minute, throwing the ore against
the directing chute so as to break the particles apart,
when the ore drops down through this chute in a thin
sheet opposite the face of the magnet, by which it is
attracted to the belt and held there until it is carried
out of the magnetic field, when it drops into the
hopper.

———— - ———————————
Heart Failure,

The American Analyst thinks it would be an excel-
lent idea if physicians of the present day would in-
vent some other reason for about-all the deaths which
occur nowadays than the heart failure. It is difficult
for any one conversant with the organs of the human
body to understand how any human being can die
without heart failure, while the causes of the failure
of the heart at death may be very numerous. This
might not be of serious moment were it not for the fact
that hundreds of people are being nearly frightened to
death by the constant use of the cause for sudden
deaths, and many people who are sick, and necessa-
rily have some heart symptoms, are kept in constant
terror by reading or hearing in other ways-of death
after death by heart failure. It would: be well if
physicians who are too indolent or too ignorant to
search out the disease lying back of the heart failure
‘to consider how much harm they are doing the com-
munity, and if they cannot correct the habit, news-
papers and the public should avoid giving currency
to this unfounded and dangerous phrase. There are
probably no more deaths from heart failure in these
times than heretofore, but a new cause for death has
been coined, and the nervous and timid are being se-
verely injured by it.

-
-

Imitation of Wood Carvings,

0Old oak or other carvings in low relief, it is said, may
be very effectively and easily imitated, almost in fac-
simile, by the following process :

Procure some “ basil” leather and wet it thoroughly
in warm water in which a small quantity of size or
glue has been mixed ; wipe-it as dry as possible with a
cloth, then cut ‘a piece sufficiently large to cover the
carving and allow a small margin; lay it upon the
carving and press with the fingers all over, in order
that the leather may take
the shape of the carving
as much’ as possible. Next,
with a smooth pointed tool
made of bone—say the han-
dle of a tooth brush, filed
down till it assumes a
blunt knife shape—go over
the surface carefully, press-
ing the leather into all the
interstices of the design,
and smoothing the larger
or bolder portions until
you have succeeded in
bringing out all detailw
Of course, this process can -
only be applied to carv-
ings, etc., which are not
undercut.

If the superfluous moist-
ure has been removed from
the leather in the first in-
stance, it may now be
easily taken from the carv-
ing without interfering
with its shape, but if not,
it must be left until par-
tially dry.

When tak en off, the
leather should be placed
in a warm place to dry
thoroughly, when it will
be found to be quite stiff,
and may be coated thickly
at the back with a layer of
gutta percha, or with the
following mixture : Pitch,
resin, plaster of Paris,
equal parts ; melt:the pitch
and resin together and
then stir in the plaster of
Paris. If a small quantity
of wax eandle be added to.
the mixture, it will be ren-
dered tougher.

The imitation may now
be applied to the use for
which it was intended,
and if treated with dark
distemper oak stain and
oiled, will look wonder-
fully like. genuine carved
oak.
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Laura Bridgman.

‘The recent death of Launra Bridgman has called out
t. great many reminiscences of this remarkable woman.
We do not at this day realize the intense interest which
her case at one time aroused ; and certainly there has
been no reference, so far as we know, to the important
data her history furnishes to pedagogy and psychology.
The general facts regarding Laura Bridgman are well
known. How, at the age of twenty-six: months, she
lost entirely her sense of sight and hearing, and to a
zreat extent her sense of smell and taste ; and how,
until she was eight years of age, she received no at-
temnpts at education. At this time, it is known that
she had quite lost all memory of her life before her
sickness ; she retained, absolutely, no visual or auditory
memories. Dr. Howe’s success in teaching her to talk
with the hands, to write, read, etec., is also a familiar
story.

Most interesting now to medical men is a study of
her physiological and psychological condition, made
by Professor Stanley Hall, just ten years ago. He
found her totally unable to see or appreciate sensations
of light from any kind of stimulus. Her deafness was
equally complete; but she could appreciate different
kinds of vibrations, and even knew her friendsby their
step. This must have been done, however, by the
tactile or muscular sense. Her sense of smell and that
of taste were dull.

The tactile sense showed the most acute and remark-
able development, and, as recorded by Hall, was as
follows :

Tip Of tONZUE...  tevereeeenencn-orannaen eeeneses 1-50-inch.
Tip of right forefinger, volar surface.............. . 135 ¢
L (1 R0 000 CBBOE 00 60cE000000000000 0 o000 1-20 «

Tip of second finger
Tip of third finger.... 5
Tipof fourth finger..........covviiiiieneinenae oen - “

The sensitiveness of the face at various parts was
also very great, and the measurements in' general
showed an acuteness of touch two or three times
greater than the average.

But the ordinary tests made with the artheriometer
gave-no adequate idea of her exquisite contact sense,
which amounted to a kind of normal hyperasthesia, so
that even specks of dust alighting on the face and
hands were appreciated and annoyed her. Curiously
enough, her temperature sense was below the average,
and the same was true for pressure sensations and elec-
trical irritations. Her tactile memory was so extra-
ordinarily developed that she eould at once recognize
friends-whom she had not seen for- a long time by a
toueh of the hand. Her muscle sense, so faras it
éould be tested, was not unusually acute. The sense
of equilibrium and of direction was very well developed.
Curiously enough, she was-easily made dizzy and even
nauseated by movements of rotation; and it was
thought that possibly the semicircular canals were not
destroyed by the disease which destroyed her hearing.
Yet this seems somewhat improbable.

A very careful inquiry showed that the sexual in-
stinet failed to mature, or show itself in any specific
way. She never acquired any notion of the ways and
means of its gratification. Although the strongest of
human instincts thus failed to develop itself, yet with
very little teaching there did develop fresh and original
intuitions as to the nature of God and a first cause, and
as to her personal responsibility and sense of right. It
‘is encouraging to human progress to know that moral
and religious instincts may spontaneously develop and
doininate rather than the sexual.—Medical Record.

Al o
The Gréat Heat of Siberia.

Siberia is commonly regarded as a region of ice and
eold, but according to Mr. George Kennan it is, in
summer time, about as hot a country as there ison the
face of the globe. In-one of his remarkable Siberian
narratives, given in the Century Magazine, Mr. Kennan
thus relates one of his hot weather experiences :

‘*The farther we went up the Irtes’h the hotter be-
came the weather, and the more barren the steppe,
until it was easy to imagine that we were in an
Arabian or a north African desert. The thermometer
ranged day after day from 90° to 103° in the shade ; the
atmosphere wassuffocating ; every leaf andevery blade
of grass, as far as the eye could reach, had been abso-
lutely burned dead by the fierce sunshine ; great whirl-
ing columns of sand 100 to 150 feet in height swept
slowly and majestically across the sun-scorched plain;
and we could trace the progress of a single mounted
Kirghis five miles away, by the cloud of dust which his
horse’s hoofs raised from the steppe. - I suffered in-
tensely from the heat and thirst, and had to pro-
tect mnyself from the fierce sunshine by swathing my
body in four thicknesses of blanket, and putting a'big
down pillow over my légs. I could not hold my hand
in t})at sunshine “five minutes without pain, and
wragpmg my baéé? in ‘four thicknesses of heavy

oﬁéwblan ketmg‘gave me at once a sensation of cool-

' I’Anally became so exhausted with the
"had such a skeange feeling of faintness,
nausea.. nnd‘i‘ stffocation, that I asked Mr. Frust to
‘chiinge sides with ine, and give me a brief respite. He
wrapped hitnself up in a blanket, pat a pillow over his

line w;m the southiern or sunny side of the tar-|

legs, and managed to endureit until evening.. Familiar
as Isupposed myself to be with Siberia, I littlethought,
when I crossed the frontier, that I should find in it a
north African desert, with whirling sand columns and
sunshine from which I should be obliged to protect iny
limbs with. blankets. I laughed at a Russian officer in
Omsk, who told me that the heat in the valley of the
Irtes’h was often so intense as to cause nausea and
fainting, and who advised me not to.travel between 11
o'clock in the morning and: 3 o'clock in the afternoon,
when the day wascloudlessand hot. The idea of baving

asunstroke in Siberia, and the suggestion not to travel

there in the middle of the day, seemed to me so pre-
posterous that I could not restrain from a smile of
amusement. He assured me, however, that he was
talking seriously, and said that he had seen soldiers
unconscious for hours after a fit of nausea and faint-
ing, brought on by marching in the sunshine. He
did not know sunstroke by name, and seemed to think
that the symptoms which he described were peculiar
effects of the Irtes’h valley heat, but it was evidently
sunstroke that he had seen.”
—_— et ere—
AN IMPROVED GLOBE HOLDER.

The accompanying illustration represents a globe or
shade holder which has been patented by Mr. John J.
MecGloin, of No. 465 Eleventh Avenue, New York City,
Fig. 1 being a perspective view, Fig. 8 4 plan, and Fig.
2 a sectional view of one of the arms. The device has
a central sleeve or tube to fit upon the gas burner, and

to this tube  are hinged three arms to support the]

globe, these arms having each a main section and an
outer adjustable section, the latter entering the
main section. A spring is attached to each arm be-
low the hinge to turn the arm upward, and cause
the outer hooked
end of the ad-
justable section
to grasp the lower
edge of the globe.
T he adjustable
sections of the
armshavenotches
in their under sur-
faces,. which en-
gage with lips in
the main sections,
to hold the outer
sections in proper
‘position. By this
construction the

MoGLOIN'S GLOBE HOLDER.

to support any
sized globe or shade, the latter being readily removed
by pressing down one of the arms of the holder against
the tension of the spring, thus releasing one side of the
globe. \
quired, and the globe or shade is held with perfect
firmness and security.

O

Sharp Retort on the English.

Joshua Rose has been writing some very interesting
letters to the SCIENTIFIC AMERICAN regarding things
seen by him at the Paris exposition, and in one of
these he took occasion to speak of the extent to which
American machinery was copied by English and Con-
tinental machine builders, and made a very unfavor-
able showing, especially for the former. Now coines
one of our English exchanges-and heaps ridicule upon
Mr. Rote, calling him our ** American ecritie,” ¢ the in-
telligent Yankee,” and ** the great Pajandrum,” what-
ever that may be, and winding up by congratulating
itself that ‘‘ all our American critics are not wrapped
up in such utter and monstrous conceit as this repre-
sentative of the SCIENTIFIC AMERICAN in Paris!”
The joke of all this will no doubt be fully appreciated
by those aware of the fact that Mr. Rose is a thorough
Englishman, born and raised in that country, and
now living in London, but having been in this country
sufficiently long to make him familiar with American
practice in these matters.—American Machinist.
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To Make Grained Negatives for Zimnc Etching
without a Screen.

BY W. T. WILKINSON.

This is done by coating the plates with an emulsion
containing sulphate of barytain very fine powder, and
well shaken up before coating. Pictures are taken
upon these plates, and developed and fixed in the
usual way, bhit the image, instead of being smooth and
nice, will be covered with myriads of fine pinholes.
These negatives are used for printing on the zine in
bitumen, then etched in relief for type blocks.

Instead of sulphate of baryta, ecarbonate of soda,
etc., may be used in the emulsion, and, after fixing,
immersion in weak acid will develop the pinholes.
The bromo-chloride emulsion may be used upen collo-
type plates, followed by drying thein in the oven at a
high temperature, eiposing under a reversed negative.
Develop and ink up as for the paper; pull the trans-
fers upon ordinary lithograph transfer paper.. To
obtain a coarser grain, soaking ‘in warm -water will
develop the reticulation.—Photo. Newos.

.
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holder is adapted:

No set screws or other holding devices are re- |

TEE NEW U. 8. OBUIIEB BALTIIOBE.
BY ¥. T. DRAKE, U.8.] N

The Baltimore is one of the class of unarmered steel
cruisers of 4,400 tons displacement . contracted for un-
der.an act of Congress passed in 1886, and .is classified
at the Navy Department as twin screw steel cruiser
No. 8.

It was built by Messrs. Cramp & Sons, of Phila-
delphia, and will soon have an official trial previous to
being delivered to the government.

The principal dimensions are :

Lengthoverall... ..... ..cocevinnnnnn 835 feet.

Length between perpendiculars.......... 815 feet.

Breadth, moulded, amidships............ 48 feet 6 inches.,
Mean draught of water........ 19 feet 6 inches.
Displacement to mean draught.......... 4,400 tons.

The details of the vessel’s construction are as fol-
lows:

The vertical keel plates are 20 pounds per square
foot and extend continuously from stem to stern post,
to which they are scarfed. They are 36 inches in
depth amidships, and 30 inches before and abaft the
double bottom. Their butts are double chain riveted
with continuous angle bars of 7 and 8 pounds per foot
worked on their top and bottom edges. The flat keel
plates are of two thicknesses, the outer 25 pounds, and
the inner 20 pounds per square foot. Their butts were
planed and fitted in the most careful manner, and
connected with treble riveted straps, while the edges
of outer thicknesses are double riveted to the garboard
strakes.

The stem and stern posts are of cast steel, rabbeted to
receive the ends of bottom plating ; the lower ends are
well scarfed to the keel plates, and specially strength-
ened for ramming, by panting frames and attach-
ments to protective deck and flat.

The stern post is flanged out to receive the ends of
the struts, which support the after ends of the pro-
peller shafts.

Lugs bushed with lignum vitee were also formed on
the post for taking the rudder. Two holes are bored
through the post, one for rudder casing and stock, the
other for launching tube of torpedo, which will admit
of direct fire aft in middle line of the vessel. The
rudder frame is of cast steel, with side plates of 15
pounds per square foot, filled in with white pine.

In the wake of the double bottom and below the.
protective deck the transverse frames are spaced 4 feet
from center to center, and are eomposed of angle bar
5 X 8 inc¢hes, of 10. pounds per foot, worked in .omne
length from the vertical keel up to the protective deck.
Reverse bars 4 X 4 inches, of 10 pounds per foot, are
fitted on each frame between the double bottom and
protective deck.

The longitudinal frames are worked on each side of
the veritical keel plates throughout the length of the
double bottom. Plate frames of 10 pounds per square
foot are worked between the longitudinals. In wake
of the principal transverse bulkheads solid water-tight
frames are worked in the double bottom ; additional
strengthening is used in the wake of the engine bearers.
Before and abaft the double bottom, and below the pro-
tective deck, transverse frames are formed of Z bars of
14 pounds per foot spaced 3 feet from center to center,
each frame in one length from keel to protective deck. :

Floor plates of 10 pounds per square foot are worked
on each frame. Special strengthenings are worked in
the wake of shaft tubestruts and shaft bearers. = Great
eare was taken not to break abruptly the continuity of
the longitudinals, or toabruptly decrease the longitud-
inal strength at the ends of the double bottom. The
transverse framing above the protective deck is formed
of 6 inch Z bars of 14 pounds per foot worked in one
length from the upper to the protective deck, and at-
tached to the latter by bracket plates of 15 pounds per
square foot, and spaced the same as corresponding
part of frame below the protective deck. The trans-
verse frames are stiffened by a longitudinal formned of
a continuous Z bar of 14 pounds per foot worked on
each side midway between main and protective decks.

Deck beams are worked on every frame ; protective
deck beams of angle bulb 25 pounds per foot amidships,
with lighter beams at the ends of upper, main, and
protective decks, where the ship narrowsgreatly. Up-
per and main deck beams amidships are of T bulb, 27
pounds per foot.

The above system of framing for this class of cruis-
ers adds greatly to the structural strength where ram-
ming §8 to be one of the important features, as well as
driving iato a head sea. The outside plating for a
length of 160 feet amidships is composed of plates of
20 pounds per square foot fromn keel to sheer strake.

The sheer strake is 30 pounds per square foot. Be-
fore and abaft the above limit the plates are 171§
pounds per square foot, with sheer strake 25 pounds.
The inner bottom is composed of plates of 1214 to 15
pounds per square foot, and formsa water-tight sec-
tion throughout its length.

The forecastle and poop decks under the sweepof the
guns are increased to 20 pounds per square foot.  Theé
gun, upper decks, berth and main decks average 10
to 15 pounds per square foot. Platform plating and
floors of mnagazines are of 10 pounds per square foot.
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The protective deck plating is worked throughout
generally in two thicknesses, the horizontal portion
being 214 inches thick, while the inclined plating on
the two side slopes is 4 inches thick, its connection
with the skin plating at the margin line being 48 inches
below the L. W. P. at the midship section. All bulk-
heads are water-tight, and between the mainand pro-
tective decks the transverse bulkheads stop at and are
attached to the longitudinal ones. The coal bunker
bulkheads are built throughout the length occupied
by the machinery and boilers, and offer additional
protection to the latter when fully equipped for sea.
Water-tight doors are fitted to all bulkheads, with air
locks to the fire and engine rooms when under forced
draught. The shaft passages are accessible through
water-tight doors, leading to the engine room. The
engine and boiler bearers are so constructed as to give
free access to all parts of the vessel underneath the
double bottom. Wrought iron tubes, with heads and
heels welded in solid, form the stanchions which sup-
port beams where bulkheads are not worked.

Sounding tubes are fitted to each water-tight com-
partment. Bilge keels extend over about 140 feet of
her length amidships. All magazines and shell rooms
are below the water-tight protective deck, and have all
modern appliances for electric lighting, ventilation,
flooding, and draining. A powerful steam steering
gear, of the most approved pattern, is connected with
the rudder below the protective deck and easily acces-
sible at all times ; it is also capable of being thrown
out of or into action at the will of the helmsman from
the conning tower, wheel house, or after steering
wheel. Telegraphic indicators under the protective
deck show the position of the helm at all times. The
conning tower is located on the forcastle deck and con-
structed of plating 120 pounds per square foot. Speak-
ing tubes and electric connections lead from it to all
parts of the ship and to battery.

The armament consists of four 8 inch breech-loading
rifled guns'mounted in barbette, two on the forecastle
and- two on the poop, each having a train on their re-
spective sides from a line parallel with the keel to 60°
abaft and forward of the beam respectively. The re-
maining battery is composed of six 6 inch breech-load-
ing rifled guns, three in a broadside, mounted on plat-
forms having semicircular galleries projecting from the
vessel’ssides. The forward and after pair train through
an arc of 135° from a line parallel to the keel to 65°
abaft and forward of the beam respectively. The mid-
dle pair have a train of 65° forward and abaft the beam,
or through an arc of 130°. The secondary battery con-
sists of eight 6 pounder rapid-firing guns, mounted four
in broadside, two on the bow and two on the stern,
having commanding positions, with the most effective
range possible. Five torpedo tubes are fitted, two in
the bow with direct fire ahead, one on each side in
wake of’conning tower, andjone at the stern with direct
fire aft, all located on the protective deck. A perfect
and complete plan of ventilation has been adopted up-
on the exhaust system, which is entirely separate from
the blowers placed in the fire and engine rooms when
under forced draught, and it has a capacity of 20,000
cubic feet per minute. Each compartment of the
double jbottom is furnished with its own suction, so
that it can be readily filled through the suction, or
pumped out by powerful ejectors, which are also con-
nected with the different water-tight compartments
below the protective deck.

A steam windlass connects with the capstans which
may alsobe worked by hand. Steam gear for warp-
ing ship andjhoisting and lowering boats is fitted. Two
hollowsteel masts with machine gun tops are fitted, as
shown in the cut, and also act as ventilators to the
lower part of the ship. Two Gatlings in each top. The
ward room and cabins on the berth deckarelarge,
commodious, well ventilated, and lighted by the in-
candescent lamp. They are given a dead finish in sye-
amore veneering ; the doors, having Venetian blinds,
slide inside the rooms on noiseless rollers and rubber
bumpers. The Admiral’s cabin and ward room are also
located on this deck. The under side of the deck in
ward room, cabins, and state rooms is paneled and
neatly finished, while lavatories and water closets of
the most approved pottern are complete throughout.
The cabins under the poop deck, for the commanding
officer, and the steerages below are similarly fitted as
above described.

The berthing room for the crew is large and commo-
dious in the forecastle and on the gun deck. Galvanized
iron tanks placed over shell rooms and magazines,
capable of holding 7,000 gallons, are connected with all
living compartments, thus giving an ample supply of
fresh water.

Swinging tables and benches tor a crew of 300 men
are fitted, having all modern couveniences.

The deck house inclosing the galley, which supplies
the cooking service, is situated on the gun deck. In
ordet to insure complete sanitary measures, all water
closets ‘'and lavatories are thoroughly ventilated and
connected with steam pumps for cleansing and flush-
ing.

The firemen’s wash rooms are fitted with bathing
tanks, bowls, waste pipes, drawers, wire lockers,

clothes hooks, etc., complete. The surgeons’ examin-
ing room and dispensary are commodious and perfect
establishments within themselves.

The installation of electric lighting on board con-
sists of a plant having two incandescent duplicates ar-
ranged to work on the same circuit,capable of produc-
ing 125 candle power per mechanical horse power, with
average life of 600 hours per lamp. The engines and
dynamos rest in oil-tight beds. The engines are of the
Armington-Sims type, arranged to drive either dynamo
separately’or together, and each develops full capacity
with a piston pressure of 40 pounds per square inch.
They are fitted with condensers and atmospheric ex-
haust pipes, giving complete control of the engines,
which are perfectly noiseless. Each dynamo has a
capacity of 3,200 candle power of light, or able to sup-
ply 200 16-candle power lamps. They are capable of
adjustment, with an independent control over each
lamp for 8, 16, and 82 or 10, 16, 32 and 50 candle power,
to be used on the same circuit. This supplies ample
light to all parts of the vessel, inciuding eoal bunkers,
magazines, shell and ammunition rooms, running
lights, upper deck and aloft.

The propelling power of the vessel consists of two
horizontal direct-acting triple-expansion screw engines
and boilers capable of developing 10,750 I. H. P. when
making about 110 revolutions of the screwsper minute,
or a'speed of 20 knots. The two high pressure cylin-
ders are each 42 inches diameter, intermediates 60
inches, and the two low pressures 94 inches, having a
piston stroke of 42 inches. The main steam valves are
double-parted slides working on hard cast iron seats.

The Stephenson type of valve motion is used, with
single bar links, with arrangements for linking up the
high pressure gear independently of the others.

Piston and connecting rods and shafting are of
forged steel. Single piston rods with crosshead work-
ing in slipper guides connect with each piston.

Composition condensers receive the exhaust steam,
which passes through the brass tubes. The total
cooling surface is 12,500 square feet. One air pump,
worked of the low pressure piston, is fitted to each set
of engines, and both air pumps deliver into a feed
tank in the forward engine room. A centrifugal cir-
culating pump is connected with each condenser, and
independent bilge and auxiliary fire pump, with ad-
ditional pump for fire purposes only, are located in
each engine room. -

Crank shafts are 15 inches in diameter in journals,
with axial- hole 7 inehes diameter. The three cranks
for each engine are set at equal angles, each with a
throw of 21 inches. The line and thrust shafts are 14
inches in diameter, with 8 inch axial hole.

Propeller shafts are 15 inches in diameter, with axial
hole of 9 inches. The crank, line, and thrust shafts
are connected by flange couplings. The after end of
thrust shafts each have a coupling flange. The for-
ward end of each propeller shaft is fitted with a
wrought iron sleeve, keyed on. This sleeve is secured
to the shaft by a wrought iron washer, which in turn
is fastened to the shaft by a steel stud and nut, so as
to take the backing thrust. Pillow blocks are of cast
iron, bolted to seatings, and each bearing is lined with
anti-friction metal. The thrust bearing pedestals are
made in two parts, with white metal linings. - A com-
position lining with lignum vite bearing is fitted in
each stern bracket bearing, which takes the shaft
casing.

The screw propellers are made of manganese bronze,
having three blades each, 14 féet 6 inches in diameter,
set to a mean pitch of 20 feet, with a variable pitch be-
tween 18 feet 6 inches and 21 feet 6 inches. The star-
board propeller is right-handed, port one left-handed.
The four main boilers each have a shell of 1g; inches
thick, are double ended, horizontal return fire, tube
type, 14 feet 8 inches in diameter, and 17 feet 8 inches
long over heads, and will carry a working pressure of
185 pounds per square inch. They are situated in
pairs and placed fore and aft in two water-tight com-
partments with four athwartship fire rooms. The to-
tal heating surface is 16,900 square feet. The two aux-
iliary boilers each have about 250 square feet of heat-
ing surface.

There are four corrugated furnaces at each end of
each boiler, and four combustion chambers in each
boiler, each of the latter being common to two fur-
naces, which are separated by a fire-brick wall. The
fire rooms are air-tight, with two blowers in each, or
eight in all. Each blower is capable of continuously
furnishing to the fires 20,000 cubic feet of air per
minute, under a pressure of four inches of water. The
blowers are driven direct by a three-cylinder Brother-
hood engine of latest pattern, which runs at full speed
with steam of 100 pounds pressure. The total capacity
of coal bunkers is 900 tons, the normal capacity 400
tons. This admits of the following fuel endurance :
At 17 knots, 8'5 days, 8,468 miles ; at 15 knots, 13'8 days,
4,636 miles ; at 10 knots, 49°5 days, 11,880 miles.

The engine boilers and pipes are entirely below the
protective deck. There are two smoke-pipes, which
begin just above the protective deck and follow the
shape of uptakes tothe upper deck, where in the next
six feet they merge into an oval cross seetion, and keep
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this form to the top, 60 feet above the grate bars. The
distillers have a combined capacity of 5,000 gallons and
take their steam from the auxiliary boilers.

Two search lights are mounted, one on the conning
tower, the other on the after end of poop deck.

The two 8 inch breech-loading rifled guns on the fore-
castle are 27-5 feet above the low water point, the two
on the poop are 26°5 feet, while the 6 inch breech-load-
ing rified guns in broadside are 18 feet. As will be seen,
this class of cruisers will be capable of fighting their
battery in almost any conditions of weather at sea, and
bid fair to become the most popular type of cruisers
afloat for all-around work.

The first trial trip of the new vessel, being a private
trial by the firm preliminary to its official test by the
government, took place last week, fromm Wednesday to
Friday. Captain Joe Steel, a veteran merchant skip-
per, was in command, and among those on board were
Mr. William Cramp, Mr. A. C. Buell, a naval expert
representing Mr. Charles Cramp; Captain W. 8.
Schley, U.S.N., who is to command the Baltimore;
Lieutenant Seaton Schroeder, commander of the Ve-
guvius ; Lieutenant W. F. Fullam, also of the Vesuvius ;
and Chief Engineer Abel, who is to have charge of the
Baltimnore’s engines. The trip was in every respect
highly satisfactory, Captain Schley and the other naval
officers aboard expressing themselves as delighted with
the vessel.

During the frip the Baltimore’s machinery was care-
fully tested, and it is said that not a flaw could be de-
tected with the engines working either separately or in
unison. At no time during the trip were the throttles
opened to their full extent. The run to Brandywine
Light, a distance of about 78 knots, was made in 5
hours and 36 minutes. The engines were run under
natural draught and the vessel was only jogging along.
‘When the cruiser started on the trip she drew 15 feet 2
inches forward and 19 feet 8 inches aft ; but by the time
Brandywine Light was reached, enough coal had been
burned to raise her 6 inches forward.

At 11 o’clock Thursday morning the vessel steamed
outside of the whistling buoy. No attempt was made
at first either to test the power or speed of the vessel.
The object of the trip was primarily to test the power
of making steam, the steering apparatus, and to see
that the machinery was properly adjusted and every-
thing in good working order. The vessel was ‘‘ circled ”
to test her turning powers and the workings of the til-
ler. The engines were run separately and together;
each screw was worked by itself and the two in unison.
Every kind of maneuver was tried, and in each case it
was found that all parts worked in perfect harmony.
In steering she did as well as a pilot boat.

On Friday morning a partial trial for speed was
made. Running at the rate of 17 knots an hour, it was
found that she could complete the circle in 8 minutes
and 45 seconds. The artificial draughts were used for
this trial, but not to their full power. Several hours
were spent in naneuvers similar to those of the preced-
ing day, but one or two short runs were made at full
speed. No efforts were made to put herto the four
hour test nor to develop the full horse power. A five
knot run was made under a pressure of 8,780 horse
power at the rate of 19 knots an hour. At the conclu-
sion of the trial Williamn Cramp expressed himself sat-
isfied and ordered the vessel to return. The run up®
the bay and river was made without pushing the en-
gines. The run from buoy No. 14, to Ship John light,
the old Vesuvius course, a distance of 4'57 miles, was
made at the rate of seventeen knots under natural
dravght. There were about seventy firemen and en-
gineers and thirty deck hands. The entire number on
the vessel was between 140 and 150. In speaking of
the horse power obtained on the trip, the members of
the firm expressed themselves as thoroughly satisfied.
From results obtained on the trip, it is estimated that
the power can be run up to 10,600. It is expected that
the official trial trip will take place at an early day.

Digcovery of a New Brooks Comet.
To the Editor of the Scientific American:

‘While sweeping the southeastern heavens yesterday
morning I discovered a new comet in the constellation
Cetus or *“ The Whale.” Its position is right ascension
23 hours 45 minuates, declination south 9 degrees 10 min-
utes. I verified the discovery by a second observation
this morning, and find its motion to be very slow in a
northeasterly direction. The comet is faintish, tele-
scopic, and has a short spreading tail. Several ob-
servations will be required to determine its fnture ap-
pearance, but the indications are at present very in-
teresting. WiLriaM R. BROOKS

Smith Observatory, Geneva, N. Y., July 8, 1889.

Little Red Ants,

I have found by experience, says the editar, bf oue of
our exchanges, that little red ants cannot traveél over
wool or rag carpet. I covered my floor with coarse
baize, set my sofa on that, and have not been troubled
since. Cover a shelf in your closet or pantry with
flannel, set whatever you wish to keep from the ants
on it, and they will at once disappear. I have tried it.
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MARIA MITCHELL,

The names of women who have gained fame.in art,
in literature, and in ‘advancing woman’s  work are
numerous and well known. Science has its followers
among.the gentler sex, but among them the name of
Maria Mitchell stands out clear and conspicuous, like
an evening star in the heavens she loved so well to
study. In astronomy her name could. be mentioned
with that of Caroline Herschel, and -perhaps it is not
too much to say that during her lifetime she was the
most distinguished scientist of her sex in this. country.

She was born on the island of Nantucket, on August
‘18, 1818, where her father for many years was cashier
of the Pacific Bank. He was a member of the Society
of Friends, and was prepared for Harvard College
when the war of 1812 broke out. This interfered with
his studies, and he became a teacher. Meanwhile he
developed a fondness for astronomy, and for a long
time devoted hisleisure to that science with a rude tele-
scope, built for him by a clockmaker. In later. years
he -was able to provide himself with a well equipped
observatory, and continued his researches until his
death. During many years he made systematic de-
terminations for the work -conducted under -the
auspices of the United States coast survey, and his son,
Henry Mitchell, is to-day an assistant in that
body: s

Maria was one of the oldést children, and,
as has been shown, inherited her fondness
for science from her father. At first he was
her only teacher, and as a child she made
such rapid progress in her studies that she
was soon able to assist her father in his inves-
tigations. Later she studied under Charles
Pierce, and became his assistant in the school
at Nantucket. While still a young girl her
mother died, and as she was one of the older
members of the family, much of the care of
the home fell to her charge.

At the age of eighteen she was appointed
librarian of the Nantucket Athens®um, which
place she held for twenty years, and it was
her proud boast that -she had regularly
‘earned a salary from the time that she was ;
“seventeen years old. While filling this post, !
‘she continued her interest in astronomy, and !
"all of her spare time was devoted to the '
study of the stars. She soon surpassed her
“father in the zeal and earnestness with which i
-she made her researches. Besides many ‘
careful observations, she made a specialty l
of examining nebul® and systematically [
‘searched for comets. She discovered several
small nebule, and finally, on October 1, 1847,
discovered a cowet, now known as Miss
Mitchell’'s. At first she could hardly believe }
that she had actually discovered a comet,
and requested her father to send an inquiry
to Cambridge. - A few ‘days later Father De
Vico saw the same comet in Rome, and it was
subsequently seen by astronomers in Kent
and Hamburg.

- Some yeajs previous, Frederick V1., King
of Denmark, offered a gold medal as a prize
to any one discovering a telescopic comet.
This medal was then given to Miss Mitchell,
and also she was the recipient of a copper
medal struck in her honor by the republlc
of San Marino, in Italy.

When the publication of the American
‘Nautical Almanac was begun, she was em-
‘ployed in that work, and continued so en
gaged until after her appointment to Vassar’ College.

In 1858, she went to Europe, for the purpose of visit-
ing the leading observatories of Great Britain and the
Continent. While in England she was entertained by
Sir John Herschel and Sir George B. ‘Airy, the astrono-
mers royal. Leverrier received her in Paris, and Hum-
boldt in Berlin, where she also met Encke. In Rome
she met Miss Bremer and became intimate with the
family of Nathaniel Hawthorne, with whom she
traveled from Paris to Italy.

During her absence abroad a fund ‘of money was

_raised by the women of America, under the leadership
of Miss Elizabéth Peabody, and on her return she was
presented with a telescope larger than that owned by
her father, and which was set up at Nantucket. Later,
when her family removed to Lynn, Mass. , the tele-
scope was taken there.
~ In 1865, she was invited to fill the chair of astronomy

at Vassar College, with charge of the “observatory.-

This appointment she accepted, and removed to
Poughkeepsie, where she continaed in the active ad-
ministration of her duties until January, 1888, when
ghe tendered her resignation. This the trustees were
nnwxllmg to accopt and passed a resolution giving her
an‘indefinite leave of absence, and dlrected the pﬂ.y-
ment of her entire salary until the board should take
fnrther action.

‘ "that time omne of her friends wrote:
Mite hell is going from Vassar. yel: leaves to the college
more than she takes away Her twenty -five years of
influence have left indelible imprint upon the institu-
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tion which she has helped to build up. She has.not
been conspicuous for. administrative ability, and. en-
tirely lacks policy .to successful diplomacy ; but her
sound common sense, her fearless frankness, her
courage born of strong conviction, have always made
her a power to be respected and feared.”

Of her work at Vassar, one of her fellow members of
the faculty has said : ‘* When she entered the college
council, it was like an ocean breeze sweeping through
a superheated room. Her brief. opinions, expressed in
terse, strong English, swept aside the sophistries of
expediency and vitalized the whole moral atmosphere.
It is not known that she ever originated or directed to
maturity any important policy of college affairs. Her
genius was. not adapted to the slow elaboration of
detail, but the work. of construction which was
wrought by her associates bears throughout the whole
fabric the mark of her sterling honesty. Indeed, she
has incorporated so much of herself in the college she
served, so much of her lofty character, her earnestness,
her wide knowledge and sound learning, that:she re-
mains to . it a vital force, even now that ‘her personal
presence is withdrawn.” .

-On leaving Vassarshe retired to her family in Lynn.
A reception in her honor was made a feature of the

MARIA MITCHELL.

‘alumni meeting of Vassar Association in New York
City, but she was unable to be present, and wrote : *“ I
have noticed that the attempt to grow young is, at
seventy, not often a success. It goes to my heart to
say that I cannot come to the reception in New York,
but I am tired, and after more than half a century am
trying to rest.”

The rest she sought for was not long in coming.
Scarcely a year had passed, when, on June 28, 1889, she
died from disease of the brain, at her home in Lynn.

Miss Mitchell was the receipient of many honors.
The degree of LL.D. was given her in 1858 by Hanover
College and in 1887 by.Columbia, also she had re-
ceived the degree of Ph.D. She was the first woman
to be elected to the American Academy of Arts and
Sciences, and in 1850 joined the American Association
for the Advancement of Science, of which she was
made a fellow in 1874. She was prominent in the
movement tending to elevate woman’s work, and was
president of t he American Association for the Advance-
ment of Woman at the S'yra.cuse meeting in 1875 and
at the Phlla.delphxa. meeting in 1876. In Jate years her
special studies were devoted to sun’ spots and the
satellites of Jupiter. Her published writings were
restricted to scientificpap rs, with the exception of a
few poems contributed to a volume ¢alled * 8ea Weeds
from the Shores of Nantueket  (1858). M. B.

P
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IN using fire hose .pipe there is a loss of ten to
twenty-five pounds of pressure to every hundred feet
of hoge.
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Ammonia as an Antiseptic.

Some years ago Dr. B. W. Richardson, in a communi-
cation to the Medical : Society, called -attention to the
antiputrescent properties of ammonia, and showed that
blood, milk, and other alterable liquids could be pre-
served for a long time by adding to them certain
quantities of solution of ammonia, and solid substances,
such as flesh, by keeing them in closed vessels filled
with ammonia gas. .Some doubts that would appear
to have been raised as to the results reported, on the
ground that ammonia was itself a product of decompo-
sition, induced Dr. Gottbrecht, of the University of
Greisswald, to repeat the experiments, with the result
of .practically confirming  all Dr. Richardson’s state-
ments(A4rch. exp. Path. w. Pharm., April, p. 385). After
some preliminary experiments, in which animal matter
placed in 5 per cent ammonia solution was found free
from putrescence after nearly two years, ammonium
carbonate was used in the place of the free alkali for
the sake of convenience. The first experiment, made
with the washed intestines of freshly killed pigs,
showed the power of ammonium carbonate to retard
putrefaction to be directly dependent upon the con-
centration of the solution, a 1 per cent solution retard-
ing it until the third day, and a 10 per cent solution

until about the sixtieth day. When added
to gelatine in which putrefaction had al-
ready been set up by inoculation, it was
found that a 5 per cent solution so modified
the conditions that the putrescence ceased,
and a 214 per cent solution inhibited the de-
velopment of bacteria, so that the liquefac-
tion of the gelatine was practically stopped.
Other experiments showed that in an atmo-
sphere impregnated with ammonium car-
bonate meat could be kept for six months,
and at the end of that time remain nearly
unaltered.

Dr. Gottbrecht also discusses the condi-
tions under which products of putrefaction
may act prejudically to the originators of the
putrefaction. This he believes to be due to
a toxic action depéendent on the degree of
concentration. He points out that cadaver-
ine, a product of decomposition of a cadaver,
in certain degrees of concentration acts as a
direct poison upon the abscess coccus, and he
concludes that, similarly, all products of tis-
sue changw living erganisms can become
noxious to their originators as soon as their
quantity exceeds a certain limit.

Catarrh.,

After all that has been said, it must be ad-
mitted that changes in the climate, filth,
sewer gas, malaria, and what not have much
to do with the production of catarrh. Even
Fifth Avenue is 50 filthy half the time as to
make us feel disgusted with it. Catarrh in
many cases is nothing but a filth disease,
and Dr. Mackenzie, of London, says that
that is the chief cause of catarrh in the
United States. He says there is no such
thing as scavenging in this country. This
is quite true of some places, bat there are
towns where catarrh prevails which are as
well scavenged as any town in England.
But it is not New York City. There are cases

- of catarrh in this city which are undoubtedly

kept up by filth, by irritating particles float-

ing in the atmosphere, carried hither and

thither by the winds, such as horse dung
and fermenting, putrefying substances. Do not con-
sider, then, that any specialty by itself will control the
situation. The treatment of the nose may be well
enough where it is indicated, but where filth is the
cause of catarrh, something more must be done.—Dr.
Beverley Robinson.

—_— 0 ————————

Charles Fasoldt, Sr.

We learn from Mr. E. H. Griffith, of Fairport, N. Y.,
that Charles Fasoldt, Sr., of Albany, of whose marvel-
ous micromeftric rulings we have so frequently spoken,
died at his home after a short illness, last May. We
have not learned any particulars, but regard the death
of Mr. Fasoldt as the most serious loss sustained by
American optical science since the deaths of Tolles and
and Spencer. He was a mechanic of marvelous inge-
nui(f' ogfwonderful exactness and skill, and absolutely
untiring in his zeal. His latest work in the matter of
illumination as a factor in the resolution of finely ruled
bands was published in the National Druggist a short
time ago. It will be remembered that two impartial
obgervers, reputabie pharmacists of Albany (Fred.
Neudorff and H. G. Grose), testified to having read his
rulings illuminated by his vertical illuminator up to
230,000 lines to the inch. The machine by which these
agd higher ruliogs (up to 1,000,000 lines to the moh)
were made is the invention of Mr. Fasoldt, and'is én:
tirely unlike any hitherto devised. He was a ehrono-
meter maker by profession, and took up optical science
late in life. He was well advanced in age—in the seven-
‘ties when he died.
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A NEST-BUILDING FROG.
NICOLAS PIKE.

In one of the groups of the Mascareigne Islands, ly-
ing northeast of Madagascar,is the Isle ‘'de France,
now called Mauritius. From its peculiar fauna and
flora it has been from early times a favorite hunting
ground of naturalists, and it possessed one advantage
over most tropical and subtropical lands. Its dense
forests and ravines and high mountains were free from
venomous reptiles, save a few small scorpions. The
only ophidian was a small snake, designated by- Dr.
Gunther the ‘‘blind worm, or Zyphlops flavo-termi-
natus (Peters), and this is very rare. Strange to say,
on Round Island, only a few miles from Mauritius,
there is a breed of serpents of the family
Boide, the Cesarea Dussumieri, only
known elsewhere in the Loyalty Islands,
in the South Sea. .Not a frog or toad
formerly existed here, but in 1812 a small
species of frog was introduced by M.
Geneve from Madagascar, and is, I am
informed, the Rana fasciata.

It has spread all over the island, but
varies in size and color in different locali-
ties. Most have a bright green stripe on
the -back, with dark rows of squarish
marks divided by white lines, pale under-
neath, and a glint of crimson near the
eyes.

During the frequent long droughts,
when the marshy lands are dried up, and
two-thirds of the streams show only a few
deep holes of water, the frog selects some
shady nook where he can pass what is to
him a very trying season. A favorite
spot is where any long grass has survived,
of which I had plenty in my garden.
While hunting for land mollusks, I have
frequently come upon these frog retreats.
When frightened, they make one jump forward and
throw out the limpid stream of water which has been
carefully stored up in case of need, as in very dry
weather. This liquid is distributed over the body in
order to keep the pores of the skin open, as at times
pulmonary respiration is not sufficient, and the action
of the air on the skin is required to sustain life. When
starting these frogs from their covert, I have often
been surprised at not seeing them jump :twice, and
.after a careful search never gould find them again,
although I beat the grass withs 1 my stick and opened it
in all directions with my hands.

One day I was joined by an Indian boy, who told me
he could cateh all I wanted, and very soon he brought
me several. My curiosity was aroused, and after a
careful examination of their haunts and habits, I was
much interested at the display of cunning in these lit-
tle creatures.

They construct regular passages under. the grass,
and when first disturbed throw off the water to move
rapidly. As I said before, they only jump once, and
that from you, and alight in one of their paths unseen
by you. Having seen a frog jump in front of you,
naturally you would look for him where he seemed to
have alighted, but he drops quickly into a path which
perhaps leads directly -to
you. Thus he doubles on
you, and to dislodge him is
.no easy matter, unless you
know his habits and are |

well up in  his cunning
dodges. In their paths
they move as stealthily as

“KL\
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of this frog was the late celebrated naturalist, M.
Louis Bouton.

Electricity or Steam for City Railroads—Which?

The substitution of some other power for horses for
the propulsion of street cars is receiving the attention
of most of the horse railroad companies in nearly all
our large cities. The managers are becoming con-

vinced that it is time to make a change, and the cable-

system and electricity in some form seem to be the
powers which are receiving their consideration, and to
some extent adoption.

Referring to the subject, the New York Su7n sums up
the matter as follows :

A NEST BUILDING FROG

The use of animals for the propulsion of street cars
notoriously involves the greatest possible expense in
producing a given amount of work. - It takés consid-

 erable money to buy them in -the first place, they are

liable to numerous diseases and to sudden death, the
feeding and care of them requires the services of large
pumbers of men, and, altogether they are very trou-
blesome and unsatisfactory. Machinery, on the other
hand, whether  for cable traction- or for electricity,
while it may be more ‘costly at the outset, is less ex-
pensive tdf ‘maintain, and it neyer gets sick nor dies.

Coal is chea.per than ‘hay: -and oats or any-other kind |-

of provender, steam--engines and boilers.do not need a
small army of stablemen and grooms to wait- upon
them, and the repairs and-renewals of ‘iron work bear
no proportion to-those which must be ‘made to keep
bones and muscles in good order.

IMPROVED :BAR CHANNELING STONE DRILL.

We illustrate in this issue a new quarrying machine
lately introduced by the Ingersoll- Sergea.nt Roek Drill
Company, of New York. The machine is known as a
“ bar channeler.” It isthe design. of Mr. William L.
Saunders, C.E., secretary and .engineer, Ingersoll-Ser-
geant Rock Drill Company of New York, who has been
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the first to adapt successfully the principles embodied
in' the percussion drill to the varied requirements of
stone quarrying.

The view shows the bar channeler ready for use
either as arock drill or as a channeler. . After the
holes have been drilled, one for each end of the guide
bar, a crosshead and clamp carrying chisels are in-
serted and a channel cut between the two holes.
The change from the drill point to the channeling
chisels occupies but a moment’s time. The principal
advantage of the terminal holes is that the cuts do not
run off at the end. After the channel has been cut to

Lthe depth required, the bar channeler is.moved its
‘length by being pinched along the quarry floor with

crowbars, the legs of the machine being
provided with shoes and projecting lugs
for the purpose. It will readily be seen
that the next cut covering the length of
the bar requires only one hole, as the end
of the previous cut takes the place of a
hole, and the deep cut forms a receptacle
for the cuttings, requiring less labor in
spooning out. The bar channeler is.capa-
ble of angular adjustment in every direc-
tion, horizontal cuts being made with the
same facility as vertical cuts.

The machine is now in use in marble,
sandstone, and limestone. Ithasa record
of 1,400 lineal feet of channel per month,
and has made channels to a depth of ten
feet.

It is claimed that the bar channeler will
run at less expense in fuel, labor, and
repairs than any other channeler, only
one man and a helper being required to
run it.

A quarry was recently opened by
Messrs. Davidson & Sons at Gouverneur,
N. Y., in what is known as ** Gouverneur
granite.” - All the channeling was done by the bar
channeler, and the drilling with an ¢ Ingersoll ” gad-
der. Six weeks after the opening of the quarry, the
machine produced twenty-two car loads of marketable
stone. This is quite a notable record.

Wind Pressure.

At the last meeting of the Royal Meteorological
Society, Mr. W. H. Dines gave an account of somre ex-
periments made with the object of investigating the
connection between the pressure and velocity of the

wind. The pressure plates were placed at the end of
the long arm of a whirling machine rotated by steam
power. The results of experiments with twenty-five
different  kinds of pressure plates were given by .the
author. It appears from these tests that the pressure

-upon a plaue area of fairly compact form is about 134

1b. per square foot for a velocity of 21 miles per hour ;
or, in other words, a wind traveling at the rate of a
little more than 17 miles per hour will exert a pressure
on a plane surface at right angles to its direction of
11b. per square foot. The pressure upon the same
area is increased in this arrangement by increasing the
perimeter. The pressure upon a 4 foot plate is pro-
portionately less than that upon a plate of either half
or double its size, which
rather tends to make one
doubtful of the value of the
method -employed. The
pressure upon any surface
is but slightly altered by a
cone or rim prOJectmg at
the back, a cone seeming

a mouse, not disturbing a
blade of grass. As soon as
I made the discovery, I
could catch them with cer-
tainty every time, and once
captured twenty in a patch
of grass not over 15 feet
square. They seem to be
gregarious. These paths
are constructed as regular-
ly as those of a mole, by
the little creatures press-
ing down the short grass
near the earth and drawing
together overhead longer
blades, but not touching
the upper surface, thus
rendering them invisible.
The nests or lairsare about
8 or 10 inches in diameter
by 4 in height, and made
ingeniously by weaving the
léower layers of grass to-
gether.

~ In 1871 or 1872 1 ¢ommu-
nicated the faets of this dis-
eovery to the “Royal So-
ciety of Arts and Beiences,”
in Mauritius, and the only
one who seemed to know
anything about the habits
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THE INGERSOLL BAR OHANNELING STONE DRILL
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to cause a slight increase,
but a rim having apparent-
ly no effect. After-thisstate-
ment, the suitability of ex-
perimnents with whirling
machines for elucidating
the problems of natural
wind pressure seems to be
left an open question.
B
In' appears as though the
idea of executing criminals
by electricity, originated
and embodied in a law
by New York State, was
going to extend every-
where. The State of Massa-
chusetts has talked it over
and amended its law on the
death penalty so as to xake
it include electricity as a
method of execution ; other
States are moving in the
same direction. And now
a motion hasbeen brought
before the Munieipal Coun-
cil of Paris, France, for the
adoption of execution by
eleetricity. Still New York
" hesitates to earry out its
own law.:
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The Paris Exhibition.

PARIs, June 25, 1889.

A very excellent non-conductor for engine cylinders,
ete., i8 used here, consisting .of small pieces of cork, ap-
parently cork refuse granulated. It is moulded into
cakes about one inch thick, four inches wide, and six
inches long, and cemented loosely together with a ce-
ment that leaves it friable to the fingers, so that it can
be easily broken or cut to fit -:in anywhere. It is ce-
mented together, after it is fitted -into place, by a soft
clay or any kind of softish mortar or cement. I think
exceedingly well of it, especially as it is so easily ap-
plied.

An item that pervades the whole French section of
machinery is the employment of herring-bone teeth
and of angular teeth in gear wheels, and excellent
pieces of workmanship they are too. Of course the
herring-bone teeth are on cast gears, while all the
angle teeth are on cut gears.

A similar practice, so far as herring-bone teeth are
concerned, is coming into extensive use in the United
States in the mires, I am told; but angular gearing (that
is gearing on which the teeth are at an angle to the axis
of the shaft) is less used in America than it was a few

-years ago. There is nothing to be said against it save
its expense ; but I certainly think that well cut ordi-
nary gearing is quite as good. The English use a good
deal of cast gearing, and their gearing is not, asa rule,
as good as either the American or the French. 1
know that it was said by English critics at the Centen-
nial exhibition at Philadelphia in 1876 that Ammerican
machinists would use more cast gears when they un-
derstood more about casting them ; but, as a matter of
fact, American engineers know so much about cast
gears that they decline to use them, and properly so,
upon any but the roughest work, and especially upon
machine tools. The claim that a cast tooth isstronger
than a cut one will not hold water if properly looked
into, because, although it is stronger if the thickness
of the tooth alone is considered, yet the cut tooth is
strongest in proportion to the pitch because it need
not have play, and hence is thicker than the cast one
for the same pitch, and is furthermore preferable as
avoiding back lash. There i3 not a piece of gearing in
this exhibition equal to that so often exhibited by the
Pratt & Whitney Company, of Hartford, Conn., norso
good as I have seen at the Brown & Sharpe Manufac-
turing Company’s works at Providence, R. 1.

‘What is more trying to the quality of gearing than a
planing machine table with a heavy piece of work on
it, and what can run more quietly and smoothly than
a Pond planer table? Finally, theSellers planer table
gearing here on exhibition is far beyond anything in
its line in the whole Palais des Machines, and it is not
going out of the way to assert that not one mechanic
in ten wholooks at it really understands itsaction, sim-
ple as it is. Indeed, I have -been asked several times
what was *‘ the good of placing the shaft at an angle ?”
The French gearing is very nicely cut. Indeed, the
more I see of French workmanship, the more I am im-
pressed with it, and this, I must confess, is not at all
what I expected. I noticed to-day a pair of friction
bevel wheels (on a grinding mill) of vulcanized rubber,
which, I should think, would involve a good deal of
friction. o

One more point about gearing, and I have done. I
noticed some involute gearing of coarser pitch than it is
usually made, and this brings up a question that has
occupied some attention in the United States, and is
likely to occupy a good deal more, to wit, the employ-
ment of involute instead of epicycloidal gears. The old
English millwrights had and have an abiding faith in
the epicycloidal tooth, and they ereated a corresponding
abiding faith in the general engineering public, since
gearing was so abstruse a subject that it was left to
those who had a special knowledge of it. A Frenchen-
gineer expressed the opinion to me yesterday that the
involute was the coming form, and I have heard more
than one well known authority on the subject in the
United States express the same opinion.

*“ Just consider for a moment,” said the French engi-
neer, “the fact that unless the pitch lines of epicy-
cloidalgearscoincide the curves become entirely wrong ;
and does anybody suppose that the pitch lines of cast
gears coincide when new ? And how long do the pitch
lines of cut gears coincide if the duty is heavy or the
speed great? Again, how can you cut the gears of
coarse-pitched large wheels without an expense that is
quite out of the question for all ordinary machines ?”

Now this is quite true, but you can pitch and trimn
them. This is a process, however, far too costly for
use in the United States. Just imagine, for example,
pitching and trimming a 16 or 18 foot gear having say
a 2 or 8 inch pitech. Now, as there are hundreds of
American machinists who do not know what pitching
and trimmingis, let me explain that the wheel is put
into the lathe, the points of the teeth trued up, and
the pitch line of the teeth marked with a fine-pointed
lathe tool. The curves are rolled, and from them the
ganges are made for the teeth or the spaces, as may be
elected, and the testh are chipped ana filed to correct
shape. Just such a wheel met my eye on:a French-en-
gine to-day, and a first rate job it was. The involute

is an easier tooth to mould, inasmuch as there is but
one curve to mend in case the sand gives way.on the
tooth, and pitching and trimming is less necessary, be-
cause it is not essential that the pitch lines should co-
incide. Buat as long as people call for epicyecloidal
teeth, it is useless to offer them anything else.

‘While upon the subject of items of transmission, it is
in order to remark that the French employ ropes, and
run each rope in a separate groove. 1 notice also that
a siuiilar comnstruction has lately been put up in the
United States. The question in my mind with regard
to ropes is that it would seem difficult to keep the ten-
sion equal; but, on the other hand, the tension may
regulate itself, the tighter ropes stretching the most.
One thing is certain, and that is that ropes do not
pocket the air as wide belts do, and so far as I yet see,
rope (not wire rope) transmission is a success, and I
shall watch it in the interest of your readers.

In the exhibit of Wm. Sellers & Co. their drill grind-
ing machine is shown, and among its features are
means for thinning the points of large drills by means
of a small circular groove. Now this is an important
matter, and as it is claimned here as an English inven-
tion that has been copied in the United States, it is as
well to mention it in the interest of truth. The firm
that exhibits this machine claim to mnake abettertwist
drill and to get more work out of twist drills than can
be got out of American-made drills, and this same firm
has copied, to a certain extent, the Sellers drill grind-
ing machine. Their exhibit is one of those I have
already mentioned as having extensively copied Ameri-
can designs, and I am of opinion that they are making
some of the best machine tools in England.

Aut Felu Defize & Co., of Liege, Belgium, exhibit a
shaping machine with a link quick return, this being
the only one of its kind exhibited. It is a well built
tool, and calls to mind the factthat the link as a means
of converting circular into rectilinear motion finds
much more favor in Europe than in America. Here,
indeed, we find it applied to slotting machines, hand
planing machines, shaping machines, and to hand
pumps; and in view of the fact that it is simple and
gives a fairly equable cutting stroke and a tolerably
quick return, there is good reason for its selection for
a great many purposes. There is, of course, the objec-
tion to it that when used on the shorter strokes the die
does not travel the full length of the link slot, and the
wear is not, therefore, equal ; but if the wearing sur-
face is ample and the material good, the wear. is very
little indeed. I have seen shaping machines in England
with. a link metion that have been in constant use
every working day since 1848, and they are good ma-
chines yet.

The French have not exactly copied American designs
in machine tools, but they have been quick to grasp
American ideas in all such tools except the lathe, which
they build on the general style of the English, whose
smaller lathes are an abomination. In large lathes, as
say those of five or six feet swing, there is much same-
ness in all lathes; but even here are advantages in
American designs that I shall endeavor to point out in
an article especially devoted to lathes.

JosHUA ROSE.
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SPLENDID EXHIBITS OF THE FRENCH TECHNICAL COL-
LEGES—AN :ARREST FOR MAKING SKETCHES FOR
THE SCIENTIFIC AMERICAN—THE ENGINEERS’ AS-
CENT OF THE EIFFEL TOWER

PARIS, June 25, 1889.

As I was taking notes on the exhibits of the French
industrial schools to-day and making a simple sketch,
as a sgrt of memorandum, the attendant of the exhibit
of the Ecole Nationale d’Arts et Metiers, of Chalons sur
Mer, who had been moving uneasily about forsome lit-
tle time, fetched a sergeant d’armes and arrested me,
first conducting me to a sort of spb-prefecture near the
Palais des Machines, and finally to the Cominissionaire
de Police, who told him that he ought to consider it a
great honor and advantage to have the exhibit written
upon ip the SCIENTIFIC AMERICAN, and that it was for
the express purpose of encouraging the press to describe
the exhibits that the representatives of the press are
given season tickets.

* But,” said the crestfallen attendant, *he was in my
department all day yesterday and this morning again at
half-past eight, examining every machine, and I believe
he 1moved soine of the handles to try the workmanship
of the machines, and more than that, he made sketches
of important parts, and I thought he wanted to build
copies of the machines.”

I explained that it was my intention to write very
fully on the machinery exhibits, that my sketches
were somewhat numerous, and pulling out my note-
book I turned over page after page of rough sketches,
to the. astonishment and dismay of the sergeant
d’armes, who thought they were all from exhibits in
the department he patrolled, and evidently expected
that this would put a new face on the whole: matter,
and that he would be reprimanded for net stopping

me before! " The commissionaire, however, nodded ap--
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provingly, and seeing at once that the sketeches were
of interesting details and appropriate for a scientific
journal, he told them that they had * exceeded their
duties, and they must use more and better discrimina-
tion in the future, and not throw obstacles in the way
of important scientific journals like the SCIENTIFIC
AMERICAN, which was laboring for the good of man-
kind.” This ended the affair, and while the sergeant
was making the excuses that as the attendant laid an
* informnation ” against 1ne, he (the sergeant) was com-
pelled’ to- arrest me, the attendant slunk away, and
afterward kept away from me during the whole time I
was in his department.

The employes seem to consider making a sketch as
little short of a crime, no matter whether it is of their
own exhibits or of any other exhibits. In one case a
girl who was selling trinkets at a stand near the Belgian
locomotives, and who spoke English, came to me and
asked would I please not to make any sketches, as the
young man in charge might get in trouble about it.
This same ‘‘ young man,” however, had given me per-
mission to sketch the day before, but when he saw the
number of sketches he became alarmed and told meso ;
but my explanations did not ease his mind, and so a
policeman was brought on the scene. Determined to
see the matter out, I showed him my press ticket, offered
him my address, and went on sketching. The official
stamp on the press ticket satistied him (or perhaps
cowed him), as it had several other officers, and he de-
clined to interfere. I told the attendant to take my
address and report me as insisting on taking sketches.

‘‘ Nobody but you makes sketches,” said he. ‘ They
ask me the weight of the engine, the amount of heating
surface, what fuel we burn, and all these things, and
go away satisfied. Why won’t that satisfy you ? What
do you-want to come here for hour after hour to annoy
me with your sketching and get me into trouble ?”

A laughable incident occurred the other day that is
worth recounting. I was just beginning to make a
sketch of an odd piece of designing when the machinist
putting the engine together caught sight of my pencil
and notebook, and the celerity with which he got up
and came over ‘to me put me on my guard, so that I
just prevented him from snatching my book out of my
hands. ‘It isstrictly forbidden (C’est absolument de-
fendu) to make sketches,” said he, “ and I won’t have
it.” Putting my sketch book away, I bared my cuff
and made a pretense to sketeh on it. He was ¢otif- -
pletely:.nonplussed, and began-to look abeut-for an
bffiéer;>"Then T turned to him and asked : * I8t alsé
absolutely prohibited to carry away the design in your
head ?” Then I turned my back to the engine, took
out my note book, tore out the embryo sketch, and
handed it to him. He tore it into shreds with great
satisfaction, while I, with my back still to the engine,
made a side elevation and a plan of the connecting rod
end (for that was all it was) and showed it to himm. He
looked at it, called his assistant to see it, shrugged his
shoulders, spread out his hands, and said, ** Mais qu’est
‘ce que on peutl” faire avec un voleur comme ca (but
what can be done with such a thief ?)

The most 'laughable part of the whole business is
that these men, or many of them, seem to think that
Americans want to copy their designs, whereas in a
great many cases the things sketched are absurdities
from an American point of view.

The impression received from a general survey of the
exhibits of the French technical schools is twofold.
First, surprise at the magnitude of the exhibits and the
general excellence of the workmanship and apparent
thoroughness of the courses of tuition ; and next, dis-
appointment at the backwardness in the way of de-
signs. American boys do not know how fortunate they
are in having instructors that are progressive men,
always abreast, at least, of the times, and in this con-
nection let me say that the arrival here of Proféssor
Thurston, of Cornell University, was hailed with a
great deal of pleasure and satisfaction by engineers of
all classes, and I hear he is very hard at work, which
accounts probably for our not seeing anything of himn
among the pleasure seekers.

It may be depended upon that technical education
will play a part of greatly increasing imnportance every
year, especially since it is becoming to be recognized in
Europe that America has to be reckoned with in the
fight for mechanical supremacy. I can myself remem-
ber the time when anything that was American was
necessarily bad in European opinion, whereas at the
present time everything that is American is now pre-
sumably:superior in the estimation of the general pub-
lie, especially with regard to light machinery.

The exhibits of the French technical schools consist
of complete sets of general drawings of machines:
Models of machines ; examples of the exercises in turn-
ing, fitting, etec., of complete machines ready for use in
the shop ; of tools, such as stocks and dies, taps, etc.,
of patterns, and in some cases of castings made frem the
patterns, a notable instance being that of patterns for
the frame and work table of a milling machine, which
wounld be a creditable piece of work for a journeyman
patternmaker, for the surfaces were clean cut and not
sandpapered into smoothness, the corners were not
wavy, nor were the round corners made shapable by
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wax or putty, as is often the case in patterns made by}

indifferent workmen.

It is difienlt in some cases to realize that the work
before you is that of boys, and not practiced workmen,
and one is strongly reminded of the Cornell University
exhibit at the Centennial exhibition of 1876, where
Professor Sweet’s boys showed what could be done at
a technical school, and opened the eyes of a good many
practical mechanics.

In the exhibit of the Ecole Manuclle @' Apprentissage
of the Ville de Rouen is a drilling machine by hoys
that is a creditable piece of work, both in fit and finish,
its gears being cast and not cut. It has, however, a
ratchet feed and no quick return. The work table is
double, either half swinging into position beneath the
spindle, as may be required. One part of the table con-
tains a vise and a clamp chuck for holding the work,
while the other part has a plane surface. In the same
exhibit is a planing machine having a hollow spindle
and bevel gear quick-return motion of the old pattern,
that would be almost, if not quite, a curiosity in the
shop of an American tool builder. This machine was
made by eleven boys, of whom four of fifteen years of
age made the patterns, one of fifteen and one of sixteen
made the forgings, while three of fifteen and two of
sixteen did the fitting and erecting. Not being allowed
(in the absence of anybody authorized to give permis-
sion) to touch the machine, I cannot speak with abso-
lute certainty of the fit of the parts, but to all appear-
ance the work was well done ; better, indeed, than on
a good many machines I have seen that were made by
men. The Hlat surfaces were flat, the joints close and
even, and there was a thoroughly workmanlike look
about-the machine that was only spoiled by the design.

The railings inclosing this exhibit were very good
specimens of artistic forgings, as were also some speci-
mens of scroll work exhibited on the walls. Many of
your readers will remember the exhibit of the Russian
technical school at the Centennial exhibition of 1876 at
Philadelphia, and the favorable opinions generally
formed of them ; but the exhibits here farexceed them
in quantity and excel them in quality. The great and
growing importance of technical education is getting
to be well understood in Europe. England, which ap-
pears to have been so far behind in the race, is awaken-
ing, and the projects now in hand call for and will un-
doubtedly receive large donations by private and grants
by public bodies. France, it isat once seen by the tech-
nical exhibits at the exhibition, is well advanced, and
{n a Mture letter I will go somgwhat into the details of
the exhibits.

A few words concerning the visit here of the Ameri-
~an engineering societies may not be out of place. It
was not to be expected that the fraternization of the
hosts and visitors could be as thorough and as hearty
a8 in London, on account of the difference in language.
The French have received us well and tried all in their
power to be kind and entertaining; but it must be
candidly admitted that the visit here has not come off
with the eclat of the London one. The ascent of the
Eiffel tower was the principal event, of course, and
here an incident occurred which calls for comment.
The lower elevator, which takes passengers up to the
first landing or platform, is conceded to have been the
most difficult piece of engineering, on account of the
curve of the arch ; it also has the most work to do, as
some visitors do not go up beyond the first platform.
Furthermore, the lift of the first platform is 184 feet,
while that of the second lift is 1562 feet.

The elevator for the first platform is American (Otis),
and it was packed full at every trip, somestanding up.
It ascended at a sharp pace, not so quick as some of
the same make in New York it is true, but still at a
good speed. The second elevator, however, was much
slower, and was only allowed to take eighteen pas-
sengers on the up trip and fifteen on the down trip,
+he significant point being that it had seating capacity
¥or several more. This was undoubtedly done to make
1ts speed more nearly equal to that of the Otis elevator,
but there was marked difference nevertheless.

It was also noticed that no grace was said either be-
fore or after the luncheon in the Eiffel tower, whereas
grace was never omitted at any of the English repasts.
[n making out the programme for the proceedings of
the joint visiting engineers, it was put to the vote as to

whether anything should be allotted for Sunday, and
ananimously voted to preserve it as a day of rest. Sun-
day, be it observed, is the busiest dayattheexhibition,
but the American section is virtually closed on that
day, no attendants being present and many of the ex-
hibits being covered up. If this is done more on Satur-
day night than on any other, it may be regarded as a
sort of protest against French customs, and, therefore,
not altogetheér in good taste.

Nothing definite is yet known as to whether the
American engineers will accept theinvitationsreceived
from Germany ; but it is doubtful if their organization
as a body will remain sufficiently intact to enable them
to keep together sufficient members -to render accept-
ance parmissible.. JosHUA RosE.

THE iate Meibotirne exposition resulted in a deficit
of $1,250,000.
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How to Succeed.

A valued correspondent, a man of business of wide
and varied experience, sends us the following pointed
paragraphs for publication. When taken in a con-
trary sense, they contain some very sound advice,
though couched in language that may be thought—by
the over-sensitive—to be rather sarcastic. Men of good
common sense, however, who are- anxious to advance,
and who are not already ‘‘ loaded to the guards” with
knowledge, may obtain ideas from them that will be
beneficial.

The way to become successful business men from
every standpoint of the word, both as to position and
money making, is not to observe the following sugges-
tions, but to act in a directly opposite manner :

If office hours are set from eight to twelve and from
one to six, don’t fail to make it a point to arrive at the
office anywhere from fifteen minutes to an hour late.

Watch the clock carefully, and try to get out five to
ten minutes before twelve, and then come back from
ten to thirty minutes past one, or up to two p. m.

In the afternoon watch the clock anxiously, and if
you see a chance to ‘ escape” without the eyes of the
management upon you, always make it a rule to get
out at five o’clock, or just as much ahead of this as
possible. )

If you should not happen to be employed as a sales-
man, don’t think of such a thing as asking a visitor in
a polite manner if anything can be done to serve him.
He might think you were a salesman, and this might
degrade you in his estimation.

‘When a visitor comes in the store, mever walk for-
ward to greet him. Always let him walk from the
front door to the inside of the office, and let him state
his business. This course makes him feel very much
at home. .

After he has stated his business, don’t attend to him
until his wants are thoroughly satisfied and he goes
away pleased, but if he is in want of something else,
turn him over to some subordinate.

They have little or nothing else to do, and know the
business so much better than any one else, that they
are likely ta be pleased with the treatment they receive
from the subordinate better than they would by atten-
tion from you.

If you are a salesman, don’t fail to see how soon yaou
can rid yourself of a visitor. Never think of showing
him anything beyond what he asks to be shown, as it
might possibly interest him and effect a sale of other
goods.

Don’t act upon the principle that heavy rents and
salaries are being paid for the very purpose of indue-
ing people to come into the store, in the hope that
they will be shown: everything, both in the way of
goods and advertising, that could possibly interest
them. Always think that heavy rates and salaries are
simply paid because the company has lots of money
and are doing business for glory.

Always act as if you were doing something of a con-
descending nature when you give your time to a vis-
itor. Don’t let him get the idea in his head that you
feel it as condescension upon his part to visit you.

Take it for granted that all other houses in your line
of business are doing business upon the same principles
which you are, and that they are anxious to save their
valuable time and hustle a man out of the store as
soon as they can, whether it is decently or politely
done or not.

Don’t make it appear to your principals, or to the
customer, that you are bending every energy in the
direction of selling goods, but rather stand upon the
high and lofty prineciple of being something better
than the average customer.

If you are a bookkeeper, never speak to a man in a
polite and affable way when he comes to collect a bill,
but if the bill is right, sling the money or.check toward
him as you would a piece of meat to a hungry dog, and
make him believe you are doing him a great favor to
pay him what is justly his due.

If there is any discrepancy in his account, always
make it appear that you are the only man in the world
who could have discovered it, and give him the idea
that "he has been trying to rob you. This will make
him feel pleasant toward thehouse as well as toward
you.

Don’t take it for granted that a man likes to see a
carefully made bill, but in making out bills abbreviate
everything you can, and make it as intricate and hard
to understand as possible.

‘When a mistake occurs in an account or order, don’t
undertake to explain the matter away in a pleasant,
affable manner upon the presumption that the man
who makes the complaint thinks he is right, but go at
him ** hammer and tongs” in the shortest and curtest
way possible, and try to impress -him with the idea
that he is always wrong and that you dre always right.
This will give him an idea that he is dealing with a
pleasant lot of people, and will encourage him to bring
his business to you the next time,

1f you see anything going wrong in any department
of the business, don’t think for a momentthat the man-
agement would be glad to know of it and have it recti-
fied; and if you should happen to see samples in'a
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disorderly condition, never speak of it or attempt to

put them in place yourself, as you might soil your
hands.

Don’t attempt to do anything toward keeping the
office in a clean and orderly condition. A little confu-
sion, disorder, and carelessness upon the part of all
make an office beautiful and attractive, and, of course,
what little disorder you exhibit personally does not
make any difference, and if you were to straighten out
something that some one else did, you would be doing
more than you ought to, and it would overwork you.

‘When you are on the road, make it a point to get to
some good hotel Friday or Saturday, and never leave
it until Monday. Time is little or no consideration in
a busy season, and it is always desirable to spend one
or two days of the week in “ bracing up,” so that you
will be fresh on Monday morning.

As versatility is one of the necessary requirements in
a good salesman, expend your time in learning to play
the latest hands at poker and other fashionable ganes,
and be sure that you alwayskeep your capacity for
drinking liquor of all kinds up to the average, else
your brother salesmen on the road would not recognize
you as * one of the finest.”

Don’t imagine that your principals ever know any-
thing about what you are doing when you are away
from home, but act upon the idea of ‘‘ out of sight, out
of mind,” and do everything without reference to what
your employers would have you do or what you should
do to make your part of the business a success.

Don’t reason upon the principle that the more you
do the more valuable you are to the house, and that
when the time comes there will be a chance for pro-
motion.

Men who have acted upon this principle are, of
course, the ones who are in the best positions in the
trade and making the most ‘money.

Don’t imagine that anything you do in the direction
of showing a special, personal interest in every detail
of the business will be appreciated by your principals,
some of whom may be getting old or ready to retire
from business.

Don’t do anything as if you had a financial interest
in the business, or as if the business was your own.
Such action as this upon your part would show that
you were not calculated to be promoted in case there
was an opportunity for promotion.—Stoves and Hard-
ware.

The -Loss of Heat by Unprotected Steam Pipes.

Mr. Albert Haacke, of the Kieselguhr Company, has
recently fitted up an apparatus for measuring the
amount of heatlost by radiation and convection from
steam pipes and the like, and has communicated the
results of sowmne of his first experiments with it to
Engineering, together with a description of the ar-
rangement. The tests in question were directed to
determine the relative losses of heat from (1) bare pipes ;
(@) pipes covered with 1 inch of fossil meal composition ;
and (3) pipes covered with 1inch of fossil meal eom-
position and three layers of hair felt. The testing sur-
faces are represented in Mr. Haacke’s arrangement by
thres cast iron steam pipes of 5 inches internal diameter
and 6 feet long with blank fianges on each end. These
test pipes are supplied with steam that has been dried,
and are placed so as to be subject to radiation and
convection under precisely similar conditions, one being
bare, the other covered with fossil meal composition 1
inch thick, the third with.1 inch of composition and
three layers of No. 3 felt, each 14 inch in thickness.
The result of experiments with steam in the different
pipes under pressures of from 45 to 60 1b. and upward
goes to show that a covering of fossil meal composition
1 inch thick saves out of a possible loss of 100 per cent
as much as 83'57 per cent; and if over this covering
114 inches of hair felt with canvas is added, the extra
saving is only 825 per cent. If 1lb. of steam coal is
required to evaporate 8 lb. of water into steam of 60
1b. pressure, then 614 cwt. of steam coal are required
every year to make good the loss of heat from every
square foot of uncovered steam pipe. This loss is even
greater in winter, or when the pipes are exposed to
wind and rain, or where steam of high temperature is
used. Finally, Mr. Haacke combats the opinion which
is firmly established ‘in the minds of many users of
steam, that the outside temperature of a non-conduct-
ing composition applied to hot surfaces is a measure of
its non-conducting efficiency. He considers this test of
measuring the outside temperature, either by the hand
or even by thermometer readings, as unreliable and
misleading ; and insists upon condensation experiments
as the most reliable method of ascertaining the loss of
heat by steam.

—_—

PROF. FRESENIUS, of Wiesbaden, after a long series
of chemical analyses, declares that an egg contains. as
much nourishment as a pound and an ounce of cherries,
a pound and a quarter of grapes, a pound and:a half

‘of russet apples, two pounds.ef gooseberries, and fonr

pounds of pears, and that 114 pounds of grapes, 127
pounds of russet apples, 192 pounds of pears, and 827
pounds ‘of ‘plams are equal in nourishment to 100
pounds of potatoes.
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BRECENTLY PATENTED INVENTIONS,
Engineering.

STEAM BoOILER. — Robert S. Rodie,
Jersey City, N. J. This invention especially covers the
main boiler shell, made in two cylindrical or rounded
sections, joined diagonally in elbow ;form, making the
entire shell self-bracing around the sides, dispensing
with stay bolts to brace the shells, while stay bolts are
employed only to brace the rear end plate and the walls
of thc fire box and combustion chamber, there being
other novel features of construction of the interior of
the boiler.

BALANCED SLIDE VALVE.—Frank D.
Patten, Montrose, Iowa. In this valve there is a flex-
ible connection between the piston workimg in a
cylinder at the top of the steam chest and the piste or
rail carrying the anti-friction wheels or rollers an which
the valve slides, the rollers rotating on flxed journals,
while means are provided for preventing endwise vi-
bration of the plate or rail carrying the rollers.

Railway Appliances,

CAr CouprPLING. — Patrick J. Egan,
Carleton, New Brunswick, Canada. The drawhead has
a coupling pin workingin a pin opening, with a block
of elastic material rigidly secured in the drawhead in
rear of and adjacent to the pin opening, and having a
shoulder, which, when the block is in its normal posi-
tion, is in alignment with the pin opening, the con-
struction being simple, and the coupling being adapted
to couple two drawheads of different heights.

RAILWAY SwITCH.—James B. Suffern,
Hillburn, N.Y. Combined with the vertical shaft of
the switch stand is a lever connected with the switch
stand shaft and with a track lever, and arranged to
spring the switch stand by the engagement of the
wheels with the track lever, whereby the switch will be
set to render the main track continuous by the action
of the locomotive or car wheels.

Mechanical,

SPLIT PULLEY.—Edward F. Schneider,
Rucine, Wis. This pulley has a central part or hub
formed in two sections, arms being supported face to
face by such sections, while rim sections are secured
at their ends to the ends of the arms, and plates are
connected to the abutting ends of the rim sections and
to the arms to join the two pulley sections, with other
novel features, making a pulley which may be applied
to the shaft without removing the shaft from its
bearings.

PRESs FOR HAT BRIiMs.—William G.
Harsin, Newburg, N. Y. Combined with a suitably
constructed and jacketed bed and hinged platen are
heating medium circulating pipes connected at their
forward ends with the heating belt or jacket of the
platen, and arranged to turn in sockets in the rear in
axial line with the hinge center of the piaten, giving a
superior finish to the inner surface of the brim of the
hat, ard doing the work more quickly than heretofore.

SAW GUMMER. — Jason W. Mixter,
Plymouth, Mass. Combined with the gummer is an
adjustable gauge bar or link and an adjustable lock
link or bar capable of contact with the gauge link, for
gauging the exact depth of circular saw teeth in process
of gumming and insuring a uniform depth for all the
teeth, the-device being simple in -construction and
readily manipulated.

SAw SwAGE.—Jason W. Mixter, Ply-
mouth, Mass. This swage has a triangular tongue with
a die secured to its base at top and bottom, and has
guides with a longitudinal recess upon the inner face
capable of receiving the sides of the tongue, with
means for securing the guides to the tongue, and other
novel features, whereby tke operator will be enabled to
hold the swage perfectly true and even and bring the
center of the crowning die in the center of the saw
tooth.

MACHINE FOR FORMING SPIRAL
GRooveEs.—Ralph W. Jorres, Bristol, Conn. By this
machine a cutting or graving tool is held and guided to
form an ornamental spiral groove in the surface of a
panel, the invention covering a revoluble shaft and tool
carrier and connections whereby, as the shaft is re-
volved, the carrier is moved longitudinally over the
upper end of the shaft.

FEEDER FOR POWER  PRINTING
PRrEsses.—Levi Orser, Galveston, Texas. By this in-
vention lifters are employed which hold the paper by a
mechanism producing a partial vacuum, which is
destroyed when the lifters have deposited the paper for
the nippers, holders on a horizontal rod transferring
one sheet at a time, the rod being raised and lowered
and carried horizontally by levers.

FEEDER FOR TREADLE PRINTING
PrEssEs.—By the same inventor. By this invention a
sheet ot paper on the feed plate and a pricted sheet on
the platen are simultaneously lifted and carried re-
spectively to the platen and holder plate, the lifters
holding the paper by 8 mechanism producing a partiul
vacuum, combined with a mechanism for cutting off
the suction and releasing the paper and moving the
lifters in the proper time and diréction, the platen
having automatically opening and closing clamps, and
the feed plate having an adjustable device to prevent
more than one sheet being lifted at a time,

Agricultural.

PLow.—William H. Bradshaw, Orange,
N.J. This is a plow in which the mould board or
cutter is designed to move in a zigzag or diagénal
conrse, more or less, as desired, as the machine is
advauced over the ground, cutting lateral furrows of
any required length, from one foot or less to four feet
and more, the mould board baving no landside, so
that it will easily enter the ground and keep its course.

“CULTIVATOR AND SEEDER.—Louis S.
Flatau, Pittsburg, Texas. This invention' covers

various novel details and combinations of parts ina
machine adapted to break land broadcast with turning
shovels or turning plows, preparing the land, bedding
it, and planting it atthe same time, while the seeder
and planter can be readily detached, and the. crop cul-
tivated with any kind of plow desired, it being readily
converted into two single stock or standard cultivators.

BALING PRESS.—By the same invent-
or. Thisis a press for baling hay and other material,
in which the tongue of the machine may be used as a
sweep to move the follower to one or the other ends of
the press box, and to force the bale out after itis
pressed, the press box having two baling chambers, one
of which may be filled while another bale is being
pressed, the box being usually supported on wheels or
runners for convenience in taking from field to ficld.

Miscellaneous.

Hip BeLT. — William H.- Bevinger,
Middletown, Obio. This is a belt of simple construc-
tion, adapted for attachment to a pair of trousers, but
not passing entirely around the body, and suitable for
use as a substitute for the ordinary suspenders, whereby
the trousers may be firmly supported without materially
binding or pressing the stomach.

WASHING MACHINE.—Robert P. Star-
buck, Harrisville, West Va. This machine has a suds
box with a cylinder compartment and an open com-
partment, an upright with hook being arranged at the
end of the suds box opposite the open compartment,
with other novel features, whereby the clothes may be
boiled, washed, and rinsed, in the same body or box.

L]
WATER CLOSET. — Howland Weston,
East Saginaw, Mich. The design of this invention is to
provide a closet which may be left unattended for any
length of time and remain filled with water, and which
provides means for automatically discharging water
from the flushing tank into the bowl, should the latter

become emptly through evaporation or otherwise.

SAFETY APPLIANCE FOR BOTTLES.—
Leon L. Meynieu, Bordeaux, France. This appliance
consists of a safety band of tin foil, secured to a cap-
sule of the same material, and under a gummed label on
the bottle, so that when the capsule is taken off the
safety band is torn and cannot be used again in any
case.

G As LEAK DETECTOR.—John F': Stark,
New Haven, Penn. This invention consists of a device
in which phosphorus is used in connection with wire
gauze within a glass or transparent tube open below,
but having a cover on its top, and provided above or on
its top with a wire gauze covered opening, the instru-
ment being one which can also be used in the dark, and
designed to instantly show even the smallest leakage of
gas in a room, when the phosphorus is exposed.

BAGGING APPARATUS.—Thomas B.
Jones, Radnor, Ohio. This is a combined truck and
bag holder, the bag holder being connected between its
ends to the frontend of the truck body to rock ver-
tically, and with a forwardly projecting body- at its
lower end to support the bag and devices to engage its
mouth, being especially adapted for use in a field for
conveniently sacking corn, potatoes, and similar
articles. E

DETACHER FOR CHECKS, ETC.—Alfred
H. Cridge, New York City. This 18 an implement for
facilitating the detection of forgeries by providing for
the detaching of checks, tickets, certificates, and other
papers ordinarily torn from stubs, the tearer having an
irregularly serrated edge, the line of tear produced by
the implement varying with each particular use, so
that the ticket or other paper separated from the stub
can be fitted only to its own particular stub.

CARD HOLDER. — John Clayton and
Jacob Abraham, New York City. This invention con-
sists of a vertically adjustable rod, provided with a
holder of special construction for supporting cards, the
device being specially designed to display cards having
an inscription relating to prices, quality, or other
details, over articles in stores.

AsH SIFTER.—Joseph W. Love, Balti-
more, Md. This invention covers an improvement in
sifters in which two screens are arranged at an angle to
each other, so that mixed cinders and ashes pass from
the upper screen on to and over the lower one and are
delivered into different receptacles, there being an
angular hood between the screens which supports the
upper one and forms the cover and sides of the lower
one.

STOVE.—Nicholas J. Engler, Ipswich,
Dakota Ter. The shell of this stove has a cone-shaped
bottom from which a smoke pipe leads, while per-
forated pipes held in the shell connect with the chimney
pipe, preventing the smoking and puffing out of fire
into the room, the stove being simple and durable in
construction and very effective in operatin_)n.

SINK BACK.—Thomas F. Coyne, Brook-
lyn, N. Y. This sink back has a recess in its rear for
the reception of a supply pipe, on which a nipple is
formed, there being an apertured offset or rosette con-
necting with the recess and forming a passage for the
nipple, the construction being simple and durable, and
obviating the necessity of cutting recesses in the wall or
wainscoting for the supply pipes.

EAVES GUTTER FOR ROOFS. — John
Phelps, Dulwich, Surrey County, England. This gutter
is made of sheet metal bent to the proper form, and
has a sloping cover overlapping the roof and secured
thereon, but at sufficient distance above the roof to
permit drainage, the object being to prevent the chok-
ing of the gutter by the ‘accumulation of snow, leaves,
or other rubbish, and to render the gutter tighter and
stronger.

SAsH HOLDER. — Elias C. Pruitt,
Twiggs, S. C. This fasteder consists of a stem and &
double cam-faced plate made integral thérewith, the
device %0 be secured to one side of the window casing,
and affording ready means for locking the sash in any
desired position, while normally the sash will be held
closed.

- HINGE.—Sidney L. Stiles, Watseka; Ill.
This invention consists in.the peculiar construction of
the pintle or hinge pin, combined with a friction roller
and its journal, whereby the latter is more strongly
braced as the friction roller rises over the cam, being
an improvement in that class of hinges in which one
leaf in being opened rises over an incline on the other,
80 that the weight of the shutter, door, or gate will
tend to automatically close it.

WHIFFLETREE. -— Louis 8. Flatau,
Pittsburg, Texas. This whiffletree consists of a single
metal plate having perforations and bent to form a
hollow tree, the hooks and ring having enlarged per-
forated ends, the end hook# acting as automatic safety
hooks to render it impossible for the traces to become
accidentally unhooked.

RunNNING GEAR.—Uriah E. Miller,
Heilig’s Mills, N. C. This invention relates to wagons
in which the reaches are longitudinally adjustable, and
8o made as to effect the turning of the wagon in a small
compass, the construction being such that the hinge or
pivot of thereach may always be central of the front
and rear axles, while the pivoted reach may be removed
and a rigid one alone used.

CrLAsP. — Jacob H. Bley, New York
City. This is a clasp for use on suspenders, neckties,
etc., and consists of two arms loosely connected with
each other, with a slide fitting over the arms and serv-
ing to open and close them, and to lock them in place.

BELT CLAsP.—George E. Zeltmacher,
Brooklyn, N. Y. The body portion of the clasp has a
longitudinal groove in its under face at each side and a
hook integral with one side edge, while a toothed lock
lever is pivoted upon the under face beneath one of the
grooves, and a keeper bar consisting of a metal strap
has its under face indented to receive the hook of the
body.

OPERA GLASS HOLDER.—Gideon Isley,
Jersey City, N. J. This invention relates to the lower
section or handle of the holder,which has an outer
ornamental tube of hard rubber, celluloid, metal,
leather, or other suitable material, in combination with
intermediate continuous tubes and a sliding section
having a stud, the holder being adapted to be closed in
small compass.
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examples of Modern Architectural Construction and

allied subjects.

The Fullpess, Richness, éhea_.pness, and Convenience
of this work have won for it the LARGEST CTRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO., PUBLISHERS,
381 Bioadway, New York.
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NEW BOOKS AND PUBLICATIONS.

THE PsYCHIC LIFE OF MICRO-ORGAN-
1sMs. A study in experimental psy-
chology. By Alfred Binet. Trans-
lated from the French by Thomas
McCormack. Chicago: The Open
Court Publishing Company. 1889.
Pp. xii, 120. Price 75 cents.

This study of comparative psychology will be read
with interest by biol ogists, and illustrates very well
the advanced line of study being pursued by devotees
to that branch of science.

CHALLEN'S ENGINEER'S Loa BOOK OF
DALy Runs. New York : Howard
Challen. 1889. Price $1.

This admirable little work, which consists simply of
a series of pages ruled for all the different data import-
ant to those running steam engines, should be in use by
every steam plant engineer. Where such a work is
kept, all the conditions for economic running are much
moreliable to be carried out than where the old fash-
ioned * rule of thumb ** is followed.

HAND BOOK OF MODERN STEAM FIRE
ENGINES, INCLUDING THE RUNNING,
CARE, AND MANAGEMENT OF STEAM
FIRE ENGINES AND FIRE PuMmPs.

By Stephen Roper, engineer. Second
edition, with illustrations. Phila-
delphia: Edward Meeks. 1889. Pp.

413. Price $3 50.

This book is devoted to the mechanism and practical
features to be observed in the management of the
modern fire department plant. A number of illustra-
tions of engines and parts of the same are given, and
the whole work is one eminently worthy of study by
fire department engineers or those interested in the
subject of preservation from the danger of fire.

ELECTRICAL RULES, TABLES, TESTS, AND
ForMULZ. By Andrew Jamieson,
C.E.,, F.R.S.E. Fully illustrated.
New York : The Industrial Publica-
tion Company. 1889. Pp. 64. Price
75 cents.

This useful little book gives a number of tables of
electrical data and rules for their application. It is
small, 80 as to be easily carried, and is very convenient
and well arranged. Itis illustrated with engravings of
apparatus, etc.

A REPORT ON THE TERMINAL FACILI-
TIES FOR HANDLING FREIGHT OF
THE RAILROADS ENTIRING THE
PoRrT OF NEW YORK. By Gratz Mor-
decai. New York: Railroad Gazette.
1885. Pp. 68.

A fullreview of the facilities of New York as a ter-
minus and. railroad center is given in this report, and will
be of interest to warehousemen and all interested in
the progress of the city.

A HISTORY OF THE PLANING MILL. By
C. R. Tompkins, M.E. New York:
John Wiley & Sons. 1889. Pp. ix,
222. Price $1.50.

The history of the planing machine and also the
practical points in connection with the management,
setting up, and running of the same are here treated. It
forms an interesting work for all wood manufacturers,
and its eminently practical character will be found to
make it exceedingly good reading for mechanics,

HARTFORD, CONN. Illustrated. Pub-
lished by the Hartford Board of
Trade. 1889. Pp. 220.

The Board of Trude of the capital city of Connecticut
areresponsiblefor a publication givinga full description
of the city and illustrations of its various public build-
ings and manufactories, the object being to disseminate
knowledge concerning Hartford, in order to increase
the establishment therein of extensive businesses and
factories. Coming from a body of authority, the work
is an acceptable presentation of the good features of
the city.

THE CHRONICLE FIRE TABLES FOR 1889.
New - York: The Chronicle Com-
pany, Limited. 1889. Pp. 264.

This book contains an exhaustive statement of the
losses by fire in the United States under the headings of
States and causes. Thus, under each cause is given
the State name and number of fires thereby occasioned,
and besides this, in another portion of the work, under
the names of the States, is.given a classification of
the houses burned. This, with the other tables not ne-
cessary to describe here, makes the book a very com-
plete manual of reference and one very readily an
quickly referred to. '

TRAITE DE TELEGRAPHIE SOUS-MARINE.
Par E. Wunschendorff. 469 gravures
dans le texte. Paris: Librairie Poly-
technique, Baudry et Cie. editeurs.
1388. Pp. x, 555.

This work is devoted to the subject of submarine
telegraphy in all its aspects, beginning with the his-
tory of the subject. The practical part treats of the
different features, conductors, insulating envelope, ex-
terior armor, instruments, soldering, machinery for lay-
ing cables, apparatus for transmission, and all the
varied details appertaining thereto. It forms a -very
complete and elegant work, and one which should be in
the library of every one interested in the titular sub-
ject.

THE MANUAL OF AMERICAN WATER
WOoRKS, COMPILED FROM SPECIAL
RETURNS. M. N. Baker, Ph.B.,
editor. 1888. Published by K Engi-
neering News. New York. 1889. Pp.
1xxxvii, 611.

Under the heading of the different States are here
given a very complete statement of the dams and
water works of the country. It isof especial interest
now in connection with the recent Johnstown disaster,
although the reservoir which burst, having been de-
voted entirely to fishing purposes, is not included.
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MECHANICS OF ENGINEERING. Fluids.
A treatise on hydrauliecs and pneu-
matics. For use in technical schools.
By Irving P. Church, C.E. New
York: John Wiley & Sons. 1889.
Pp. vii; 515 to 832. Index ix to xii.

" In this volume is bound by itself the fourth part of
*The Meéchanics of Engineering,” including all the
matter devoted to hydraulics and hydrostatics, the fiow
of water, flotation, pressuge in pipes, and all the many
theoretical and practical problems which arise in con-
nection with this subject. It is well treated, a number
of formulas being given, with little or no use of the
calculus.

THE CENTURY DICTIONARY: AN ENCY-
CLOPEDIC LEXICON OF THE ENGLISH
LANGUAGE. Prepared under the
superintendence of William Dwight
Whitney, Ph.D., LL.D., Professor of
Comparative Philology and Sanskrit
in Yale Universit{) In twenty-four

arts. Part 1 ublished by the
entury Company. New York. Pp.
xvi, 272. " Price $2.50.

We havereceived the first installment of the Century

Dictionary, carrying it upto 272 pages and to the word
‘* appetence.” The ground covered by this wonderful
work is far greater than ever before attempted in any
completed dictionary; the length of the definitions, and,
‘in many cases, descriptions, under each word, give it the
character of an encyclopedia. The extremely numerous
illustrations and figures inthe text, and the elegance
of the paper and attractive form of the type, make the
book impress one almost as a work to be read consecu
tively. The full work, judging by this portion, will
be a monument to American enterprise and scholar-
ship, and one that the United States cannot be too
proud of. Any review of it that is at all just must
simply runinto eulogy, and can be nothing less, as the
workseems to be well nighabove criticism.
35" Any of the above books may be purchased through
this office. Send for new book catalogue just pub-
lished. N

Address MuNN & Co., 361 Broadway, New York.

WBusiness and Personal.

The charge for Insertion under this head is One Dollar
a line jor each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday mnorning to appear innext issue.

- Work for workers ! Are you ready to work, and do
you want to make money? Then write to B. F. Johnson
& Co., of Richmond, Va.,and see if they cannot help
you.

A draughtsman going to Europe would, for a'small
onnsideration, bring home ideas. sketches. and descrip-
tions of foreign machines. J. H. 8cott, Cliffwood, N. J.

‘Wanted—An improved plan pontoon for raising
sunken vessels. Any person having or inventing the
same will please apply to Boston Tow Boat Co., Boston,
Mass.

Special Notice to Inventors—A man who is N. Y.
State agent for a mechanical device and is traveling
among the manufacturers of the State, wishes to nego-
tiate with an inventor who has an article of true merit
that he wants introduced in N. Y. State. If you havea
good thing and want it sold address * Merit,” P. O. box
718, New York.

Special facilities for manufacturing light machinery,
hardware, and novelties. Stamping, presswork, punches,
dies, and ial tools. Correspond invited. Rocka-
way Manuf. Co., Rockaway, N. J.

For the best Hoisting Engine for all kinds of work,
address J. 8. Mundy, Newark, N. J.

Guild & Garrison, Brooklyn, N. Y., manufacture
steam pumps, vacuum pumps, vacuum apparatus, air
pumps, acid blowers, fllter press pumps, etc.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., Chicago, 1I1.
-Ball Engine.

Automatic cut-off. Ball Engine Co., Erie, Pa.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.

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

Scerew machines, milling machines, and drill presses.
E. E. Garvin & Co., Laight and Canal Streets, New York.

No. 11 planer and matcher. All kinds of woodworking
machinery. C. B. Rogers & Co., Norwich, Conn.

2% Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Needle slot screens and all kinds of mining screens.
Robert Aitchison Perforated Metal Co., Chicago, Il

Gun and Machine Makers’ Screwdrivers, dropv forged
in best Tool Steel. Billings & Spencer Co., Hartford, Ct.

Rubber Belting, all sizes, T4 per cent from regnlar
" list. All kinds of Rubber Goods at low prices. John W.
Buckley, 156 South Street. New York.

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

Friction Clutch Pulleys.. 'The D. Frisbie Co., N.Y. city.

‘““How to Keep Boilers Clean.” Send your address
for free 96 p. book. Jas.C. Hotchkiss, 120 Liberty St., N. Y.

The best Coffee roasters, coolers, stoners, separators,
polishers, scourers, glossing apparatus, milling and
péAberry machines: also rice and macaroni machinery,
ate built by The Hungerford Co., Broad and Front Sts.,
R. Y.

Lathes for cutting irregular forms. Handle and spoke
lathes. I. E. Merritt Co., Lockport, N.Y.

" Patent swing cut-off saw, with patent shield for saw.
Rollstone Machine Co., Fitchburg, Mass.

- %@plit Pulleye at low prices, and of same strength ‘and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker 8t., Philadelphia, Pa.

HINTS TO CORRESPONDENTS.

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

References. to former articles or answers shonld

give date of paper and é)a ge or number of qnestxon.

uiries not answered In reasonable time should
repeated; correspondents will bear in mind that
gome answers require not a little research, and,
though we endeavor to re};lly to all, exther by letter
or in this department, each must take his turn.

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

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

price.

Minerals sent for exnmimtmn should be distinctly
marked or labeled.

(1021) J. M. M. asks: 1. Will you kindly
state in your answers to queries whether from photo-
graphs about 4 by 5 in.. in size, stereopticon plates
could be made, and about what the cost of such plates
would be? What is the method of developing the
above? A. To make magic lantern slides from 4 by 5
photographs requires first a suitable camera and lens
to make from the photos a negative 3!4 by 4X in size.
This can he done on dry plates costing 45 cents per
dozen. . After the negatives are made,the lantern slides
are produced by exposing special lantern slide dry
plates, such as the Eastman or Carbutt’s transparency,
34 by 4 inches in size, behind the negative in a printing
frame, eighteen inches distant from a gas or kerosene
light, from 8 to 18 seconds, according to the density of
the negative. The plate is removed from the frame
and afterward developed in a solution of hydroquinone
10 grains, sulphite soda 40 grains, carbonate. of potash
20 grains, water 1 ounce. When image is well brought
out, development is stopped, the.plale washed off,
then immersed in a solution of hyposulphite soda 1
ounce, water 6 ounces, which fixes the image. After
washing for half an hour, plate is dried and is ready to
be mounted for the lantern. 2. How can I make a
stcreopticon which will use any pictare, as. & photo-
graph-or card? A. Arrange lamp and condensers to
throw a beam of parallel or slightly converging rays
upon the picture placed at angles of 45° with the axis of
the beam. Place the objective at right anglesto the same
axis, 8o a8 to receive the light refiected by the view.
All mnst be inclosed in a light-proof casing, and the
room .must be very dark. 3. Is there a solution of
copper oxide used in the determination of minerals, and
how is it prepared from the powdered black oxide? A.
No such solution . is nsed to any extent. Oxide of
copper dissolves in many acids and in ammonia.

(1022) J. W. asks: Can. you suggest,
in your ‘*Notes and Queries” column, a remedy for
pen paralysis or writer’s cramp? Have tried the electric
current; bathing with salt water; frequent change of
and different kinds of penholders; holding the pen be-
tween the fingérs, etc., but all, apparently, to no pur-
pose. A. An India rubber tube slipped over the pen-
holder is of some benefit. If you have patience enough,
one way to effect a remedy is_to learn to write with the
left hand. The malady does not yield with certainty
to any trcatment.

(1028) J. C. asks: I want a. formula. for
making a good smooth flour paste that ‘will not fer-
ment, gpoil, or turn sour in hot weather. Suitable for
paper hanger, bookbinder, trunk manufacturer, etc.
Am now making many barrels per day, but wish to
improve my paste as mentioned. A. Use good rye
flour, drop it with constant stirring into boiling water
until proper thickness is obtained, boil for five minutes,
stirring, and continue to stir after removing from fire
until the boiling ceases. If enough pure carbolic acid
is added to give it a slight odor, or if one or two ounces
of salicylic acid are added.to a barrel, it'will act as a
preservative and -prevent souring. Or to 100 parts of
the flour paste made-as above add three parts strong
alum water and five parts dextrine solution. Oil of
cloves or water that has been boiled over c¢loves may
be added in quantity enough to ‘give a slight odor
instead of carbolic acid. .

(1024) H. T. B. asks whether any elec-
tric light can be produced by a battery. I mean a
small light, a simple battery? If so, pleasestate what
kind of battery can be used? I have a crow footbattery.
A. A good bichromate battery of three or four elements
will supply a small incandescent lamp, giving one or
two candles illumination. The crow foot battery is not
adapted for lighting,

(1025) J. W. D. asks how. to. bleach
bone. A. Wash with turpentine or naphtha or weak
alkali; wash next with clean water, and sponge off with
solution of binoxide of hydrogen.

(1026) W. T. asks: 1. For the pressure
at different temperatures with sulphuric ether vapor.
A. The following pressures are stated in millimeters of
mercury: For 10° C. = 286'4; 20° C. = 433'2; 30° C. =
636°3; 40° C. = 909'6; 60° C. = 1728'5; 90° C. = 3398°0;
100° C. = 4950; 120° C. = 7702'2. Thepressure runs up
very rapidly, and at 150° C. or 175° C. would be very
high. By interpolation, we obtain from the above the
following approximations : For 50° C. = 1264; 70° =
1948; 150° C. = 18,606;- 175° C. = 21,616. By dividing
the millimeters pressure by 760, you will have the result
in atmospheres. 2. How many cubic feet of hydrogen
and oxygen can be prodaced per hour from the decom-
position of water with-a ‘two- h: p. eungine and a
dynamo? A. It depends on the resistance of the de-
composition apparatus. You would obtain about
150,000 c. c. oxygen = 9,150 cubic inches, 300,000 c. c.
hydrogen = 18,300 cubic inches.

- (1027) F’ W J asks : 1 Why is it that
A. Thecarbons. are coppered tn Increase th'gu.!‘conduc-
tivity. 2. Inrecharging a:‘Bunsen battery, does the car-
bon element need replacing as often as the zinc element?
A. The carbon elements of & Bunsen battery will last

indefinitely, provided the carbon is of good dhality. - 8.
Does the larger carbon point in an electric lamp give the
more resistance to the electric motive power? A. Large
carbons offer less resistance than small ones, but there
18 a certain proportion between the size of the carbon
and the amount of light given.

(1028) G. J. H., Jr.—The following is a

platinum toning solation:

Chloride of platinum.................. ... 1gr.

Nitric acid........ eeee 1 min

Water.... .....,. ..40z
To print on sllk prepare followmz sollmon'

Boiling water. ... ...... coerecnsesncone 20 oz

Chloride of ammonium. .100 grs

Iceland mo88....... «..cvveeenrenn..... 60 grs,

When nearly cold, filter and immerse the silk for
fifteen minutes.: Sensitize for fifteen minutes in an acid
20 grains to ounce silver bath, and when dry stretch the
fabric over cardboard. Print deeper than usual and
tone in—

Water. ...coo viiiiiiiiiiiiriieiieinnnes 20 oz.

Acetate of soca.. . 2drms.

Chloride of gold.... . 3grs.
Common whiting, a few grama. Frx in hypo 1to 20.

(1029) F.. G. asks how he can rid his
cabbages of the green worm, also what will destroy hop
vine insects, and lice upon chickens. A. Professor
Howard, acting entomologist, to whom we submitted
the matter, says he can best treathis cabbages with a
dilute kerosene emulsion made according to the follow-
ing formula:

Kerosene................. 2 gals.=67 per cent.
Common soap or whale

oil soap. 14 1b, » =83 per cent.
Water. .. 1.

Heat the solution of soap and add it boiling hot to the
kerosene. Churn the mixture by means of a force
pump and spraynozzle for five or ten minutes. The
emulsion, if perfect, forms a cream which thickens
upon cooling and should adhere without oiliness to the
surface of glass. Dilute, before using, one part of the
emulsion with nine parts of cold water. The above
formula gives 8 gallons of emulsion, and makes when
diluted 30 gallons of wash. The same substance will
be of great nseupon his hop vines and will also kill the
lice on .chickens...It will. be well to spray it about
pretty thoroughly in the hennery.

(1030). C. F. B. asks: 1. How can print-
ingberemoved from the back of postal carde without
injuring the cards? A. No practical method of doing
this is known. - 2. Is there any paper printed in Ger-
man or English language entirely devoted to ento-
mology? If so, which is the best? A. Write to the
Department of Agriculture, Burean of Entomology,
Washington, D. C., for Bulletin Neo. 19, entitled an
‘“Enumeration of the Published Synopses, Catalogues,
and Lists of North American- Insects.” Also under
same address apply for Insect Life, a periodical devoted
to the science in question, published by the same de-
partment and bureau.

(1031) E. M. asks (1) for a good disinfect-
ant to put into a spittoon, in the bed room of a person
who has a lung complaint and expectorates a great deal.
A. Use sulphate of zinc 1 part dissolved in 10 parts of
water. Remember that itis a poison. 2. We have just
moved into a new house, a few yards back of which
is a large grove of pines and chestnuts, and are troubled
a great deal by small red ants. How can we get rid of
them? - A. Half fill bottles with sweetened water and
leave them in inclined positions in the corners of rooms
infested. These, it is said, will catch them. Or dis-
tribute camphor in places infested, as they have a great
aversion to ‘it.

(1082) T. H. asks how to make an ink
that will give a copy after it has stood a month or six
weeks, without the use of a press, but with the weight
of a large book. A. You can make any ink copy by
adding a little glycerine or sugar to it. 'A large book
can give but little pressure. A common rolling pin on
which-you bear heavily can be used with much better
effect. Even tightly rolling the matter around such a
cylinder by handwill give a good result, as a substi-
tate for a press. To make such an ink, use aniline
black dissolved in water and add about one-tenth of its

: volume of glycerine.

(1033) W. H. G. asks (1) if an ordinary
boy can learn telegraphy at home and without a
teacher. A. You can geta very good idea of it, but
must have office practice. 2. If so, what instruments,
etc.,, would you advise him to get? A. Procure a
learner’s set from any of the dealers in electrical sup-
plies, and also a manual of telegraphy. 3. If not, what
would it cost to learn ataschool? A. Address any
business college for terms. Often the station operators
will teach for a small consideration. They give the
most practical kind of instruction.

(1034) W, T. P. asks if the harbor of
New York is sufficiently defended to withstand the
attack of any navy of the world for twenty-four hours,
and if the fortifications are modern. A. The fortifica-
tions of New York harbor are not of modern type, and
the harbor cannot be said to be prepared for immediate
defense. A few weeks would do a great deal to pre-
pare it, the harbor vessele and coasters being pressed
into service, and batteries being thrown up at Sandy
Hook and along the Narrows.

(1035) A. G. asks (1) for the best way to
clean and bleach the rattan of a baby carriage. A. It
can be cleaned with. benzine and afterward well aired.
Bleaching may be done with dilate solution of sulphar-
ous acid, but this attacks all- the metal fastenings and
is objectionable.. Binoxide of hydrogen and ammonia
may be used. A good plan is to varnish with a white
hard-drying varnish. 2. Is it practicable to make a clock
spring run 8 palmetto fan and keep.a person cool? If
80. what size spring would be necessary to drive a hub
containing two fans say four hours? A. Hardly. The
springs would'have to be very large, and the winding
would take gome: time.

_(1686) @. R. asks : Is there any prepara-
tion for tempering steel so that it will resist:ice;fmt
still be soft enough to be filed? A. Harden ting:wizml
and draw it-to-a-purpic-coior,

© 1889 SCIENTIFIC AMERICAN, INC

,| Car coupling, J. Bleike....

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
iaws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere, A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for ducting the busi Addréss
MUNN & CO., oftice SCTENTIFIC 'AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS
For which Letters Patent of the
United.States were Granted

July 2, 1889,
AND EACH BEARING THAT DATE.

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

Acids, purifying fatty, C. Bardy........... veceeneses 406,158
Air, apparatus for cooling, warming, moistening,

or saturating, J. Howorth.. e+ 406,216
Alloys. making aluminum, W. A. Ba.ldwln..
Anchor,J. 0. JOnes.......cceeuunnn coveenens
Annunciator, A. A. Yanderpool
Atomizer, P. Kothner.........
Axle box, car, D. 8. Stimson..
Axle, vehicle, H. F. Kartowitz..
Bag holder or bill file, J. 8. Jones.
Bagging apparatus, T. B. Jones

Baling press, L. S. Flatau.....

Baling press, J. W. Hunter... 406,046

Barrel, hoop, G. T. Chester.........c.ccceueeens < 406,262

Batteries, system for charging and discharmnz
storage, W. P. KOOKOReY...ceevuveeriinieenias 364

Battery. . See Electric battery. Galvanic batt.ery.
Beer cask, J. Wacker..
Bell and annnncimor. combined electric,

McLaughlin
Bell, electric trembler, J. F. Mchnghlln

Belt clasp, G. E. Zeltmacher.............

Belt fastener, B. Lyon........

Beverage shaker, J. A. Wiedersheim ....... [P 406,321
Bin. See Flour bin.

Binder, fodder, E. E. Smith.....ccccccvviveeeees e 408,407
Blind, awning, J. C. Gittings, et al. 406,134 .
Blind stop, F. Winant............ cesenresnrecnnsieess 406,325
Block.  See Muff. block. :

Board. See Game board.
Boiler. See Steam boiler..
Boiler cleaner, F. Lindrum........c...........
Boiler setting, F. Lindrum....
Boiler tube, steam, F. Lindrum...
Boilers, etc., tube for, 8. E. Howell...
Bolting reel, C. A. Barnard............
Boots and shoes, lasting, W. C. Cross...............
Boots and shoes, manufacture of sewed, G. W.

Water tube boiler.

406,357
406.359
406.140
406,384
406,338

Box. 8ee Axle box. Cock box. Tobacco and
pipe box.
Box catch, W, C. Lipe.............. e, ‘&
Boxes, metal corner piece for, J. C. Weir
Brake. See Car brake. -Carriage brake,
Brush attachment, shoe, H. Heine........ ......
Brush for washing windows, H. Dixon et al.
Buckle, G. C. Paine ..

Burner. . See Gas burner. -

Burnishing machine, H. N. Carpenter....... eranen 406.026
Butter extractor, centrifugal, C. A.Johansson.... 406,171
Butter, making, J. Boyd. ceerenaaanes cese.. 406,081
Cable grip, J. H. Pendleton et al . 406,300
Cable, wire, D. Tufts......ccccuueue 406,068

Cant hook, C. Nygard
Car brake and starter, A. B. Arnold..

Car coupling, P. J. Egan..
Car coupling, E. Ferren.....
Car coupling, Lehman & Herr
Car coupling, W. A. Post..
Car coupling, T. H. & N. R
Car heater. J. Zimmerman....... e
Car mover, Skinner & -Wallace..
Car seal, T. Saunders....
Car seals, press for, T. Saunders.. ceagees
Car wheel. H. W. Libbey......cccceiiinunenns 406,104, 406,105
Cars, apparatus for transferring packages to mov-

ing, W. H. Elliot....
Cars, coupling for the steam pipes of railway, R.

I Hampbon .............. Yeeesancenns vee. 406,397
Cars, grain door tor, E. A. Hlll....
Card holder, Clayton & Abraham..
Carriage attachment, child’s, P. Austin..
Carriage brake, baby, E. T. Hawkins..
Carriage jack, A. Zimmerman...........
Carriages, canopy support for chlldren’s. F.J.D.

Chappell ........
Cartridge, blasting, J P. Todd et al

Case. See Packing case.

Casket pedestal, Belden & Taylor....... . 406,191
Caster, ball, J. C. Weir..... ceereieaneenes ceeeee. 406,185
Castings, mould for making steel, W B, Snedlker 406,151
Cattle dehorning implement, J. W. anate ........ 406,208

Ceiling, metallic. W. R. Kinnear
Chain, conveyer, C. 8. Wells.....

Chair. See Dental chair. Invalid chair.
Chair rocker, C. M. JRCODY -.....cvuveeineerccnnans ... 406,400
Chandeliers, folding-joint for. M. F. Gale......... 406,094

Checks, tickets, etc., implement for separating,
A.H.Cridge......cccoeviininnnnnin PTESRRN oo 406,
Chopper.. See Cotton chopper.
Chuek, drill, L. Reder..........
Churn dasher, I. A. Sabin...
Churn dasher, J. E. Gibbs....... .
Cider mill and press, J. G. Harris.......

199

Cigar bunching hi J. H. Ab

Cigar moistener, C. A. Allen....... Ceeieeeaens eeeen 408,00
Clasp. See'Belt clasp.

Clasp, J. H. BleY...c.ccce vieceninnne veceens seseeecnes 406,021
Cleaner. See Boiler cleaner. ' '

Clip mould, J. McLean......
Clothes drier, J. L. Jones ..

Coal drill, D- Giese.......:
Coal tub, G- Focht..... ..
Cock bex, stop, C. F. Bingham....

Collar fastener, horse; A. P. Porter

Combustible substance, M.'H: Day.
Compound engine, J. H. Vaile ...
Cooler: See Watercooler.

Copy holder, F. G. Wlnne
Cork machine, F. Metz..

200 mmmes

| Coskserew, Pollard & Ludington

Corn busker and feod outtsr, I, I Oollu T M
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Cotton chopper, J. B. Angell.........cccceceerencee 408157 | JEW tTAD, T:DONIOM . uveeuiuiverereveciossasesesesss 408,282 Senle.sntom;tmmw. A.Brulley ......... .ee.. 406,254 { Knives, and surgical and other cutting instrus
Cotton, machine for openingand cleaning,Davis Joint.: See Rail joint. Scourer: See Grain scourer. ments das cutlery, .p t, pen, ing,

. &Perham
Cotton opening machine,
Coupling. .8ee Car coupling.

Pipe coupling.

Electric couplimz.
Pump rod coupling. Railway
rail coupling. Signal rod coupling. Sink coup-
ling. Thill coupling.
Cradle, A. M. Christensen..
Crank pin, H. D. Gordon ........ .
Crimping machine, R. Marshall..

.. 406,275
. 406,175

Cultivator and seeder, L. 8. I‘lata.u. . 406205

Cut-out, 8. C. C. Currie............... ... 406,268

Cutter. See Kodder cutter. Pipe cutter. Stalk
cutter. Weed cutter.

Damper, stovepipe, Bosworth & Foster....... . ... 406,022

Dental ehair, Hepburn & Gardner... .
Desk, adjuitable school, F. T. Selander.
Desk attachment, H. E. Adams.....
Disinfectant, Roberts & Brevoort..
Display rack, R. Faries
Door spring, E. A. Calahan..
Draught regulator, J. Hopson, Jr..
Dramatlc performances. produclng. Barry & Up-

Drawing knife, J. R. Finley

. 408,
Dress extender, folding,J. W. & L. A. Weeks 406.155

Dresses. attachment for, L.8hannon............... 406,239
Drier. See Clothes drier.

Drill. . -8ee Coal drill. . .

Dumping apparatus, G. W. Patnoe............. o sos 406,404
Eaves.gutter for.roofs, X.. Phelps. . 406,233
Edge burnishing.tool, J..E. Foss.. . 406,133
Electric battery, C..A. Hussey ..A(B.lﬁs 406,169

Electric coupling and circuit closer, W. H. Baker. 406,331
Electric propulsion, system of, H. D. Dibble...... 406,391
Electrode for therapeutic body wear, H. P. Pratt. 406,306
Elevators, controlling device for, W. E. Nicker-

Embroidery frame, J. H. White....

Engine. See Compound engine. Gas engine.. Pulp
engine. Rotary engine. Traction engine.

Engines.-adjustment of gibs of €ross. heads of
steam, G. H. Corliss . 406,091

Envelopes, seal for, H. F. McDermott . 406,056

Extractor. See Butter extractor.
Fabrics, hine for brushing and napping, Wor-
rall & Kershaw....... «.eee 406,187

Fan attachment, McComas & Fitzhugh
Faucet. self-closing. P. E. Everett......... <.
Fecal matters, apparatus for sepnrntlng.ﬂltering,
‘and disinfecting, J. Chabanel........ ....... .. 406,161
Feed water heater and purifier, E. Holthause..... 406,282
Fence, portable, P. M. Mishler....
Fence, wire, M. D, Kilmer.....
Field roller, A. G. Barton.
Filter, water, F. W. Baker.
Filter, water, J. J. Carran.. . cevenen
Firearm, breech-loading, W. H. Davenport
Fire back, adjustable, Jeglum & Leikvold..
Fire escape, C. A. Batler......
Fire extinguisher, H. A. Mansfield
Fire extinguisher, electrical, T. R. Douse..
Fire extinguishing apparatus, automatic, J. Clapp 4(B,088
Flour, bin, E. P: Ellis
Fodder cutter, D. Swanger (r)...
Food from starch refuse, obtaining cattle, P. H.
Grimm
Fowls. drinking fountaln for, W. F. Hewes..
Frame. See Embroidery frame.

Fruit gatherer, A. C. Howes ............
Fuel,.machine for twisting straw, etc., for. L.,Snl-
livan... .
Furnaces, smoke preventer for, 8. E. Flint
Galvanic battery, J. E. Lee.
Game board, J. H. Dumont.
Garment pattern, adjustable, J.Conteau.

Qas apparatus for washi and scr
Chandler, Sr., et _al..
Gas burner for
McSweeney....
Gas engine, L. T. Cornell..
Gas leak detector, J. F. Stark.
Gas lime, revivifying, J, Bell.
Gas motor, E. Capitain........

. 406,055
. 406,213

ceeenenn 4%,191
S.

T.
. 406,229

stoves or _ fireplaces,

406,241
.o 406,192
.. 406,160

Gate. See Railway gate. ,

Gigging machine, C. Woelfel........ceeceecrece..... 406,326

Glass, device for moulding articles from, W. S.
FOX.....oiv tiviiiiiennnn, . 406,165

Grain binder, J. F. Sbeward...
Grain scourer. H. A. Barnard . .
Grinding mill, A. L.amberton.........c.ceceeennnen.

Gupstocks, mechanism for fastening barrels to,

W. H. Davenport...... teeseseccnnns .« 406,082
Hair dye and tonic, E. A. Vogt. . 408,011
Hame, W. V. Kay...ccoeeeeeinnnnnn . 406,351
Hame staple and clip, J. L. Ream 406,370
Hande, Vogl & Hess.......... 406,070

Hanger.. See Picture hanger. . .

Harrow spring tooth, W. M. Brinkerhofr........ ... 406,256

Harrows. seeding attachment for disk, Rogers &
Kennedy........ccoeiunvvvnniennnnns ceeen . 406,147

Harvester. cot.t,on.J F Cunningham. Sr.
Hat brim press, W. G. Harsin..... ......
Hat packing support, Peck & Davis..
Hay rake, Mann & Keith
Heater. See Car. heater.
Water heater.
Heating apparatus, device for automatically
regulating, combustion in hot water and hot
air,d. C. F. Atsatt.. cesseetpliernee
Heating system. sutomntlc return steam. T J.
iees ..~ 406,220
406,242
406,247
.o 406412
. 406,052

Feed wa.ter hea.ter

. 406,018

Hinge. 8. L. Stiles.
Hinge. G. B. Webb.....
Hinge, gate, H. Eberhudt ...........
Hobble for animals, V. A. Mnssolettl
Hoist, V. ADgerer.... .....cccoeeeecaenns
Hoists; detaching hook for colliery, J. King.
Holdback for vehicles, J. B. Hain.....

Holder. See Bag holder. Card holder. Copy
holder. Nipple holder. Opera glass holder.
Paper holder. Paper bag holder. Photo-
graphic plate holder. Sash holder. Spool
holder. Top lift holder.

1fook. See Cant hook.

Hoop. See Barrel hoop.

Horse tail band, A. W. Cash.......... . 406,123

Hydrant, J. Schuster .. 406.149
Hydraulic packing presses, npparatus for, E. L.
Bellhouse y
Indicator. See Station and street indicator.
Indicator of wotion and speed of steam and like
. _motors, E. Lambinet ....... ..cc.oveeeen.
1nhaler, H. T. Welch
Insniated electric wire, H. W. Johns, Jr ....
Insulating plate for secondary-batteries, 8.

Currie Y {
Insulator for electric wires, J. C. Glll o deeeeeseess 406,041
Invalid chair, W. Smith.......... treensseresasas ooo 408,818

Iron. See Collar iron.
‘Jack. Bee Carriage jagk.

_| Pipe coupling, S. R. Dresser.

- 406251

Jug cover, 8, J. Scott
Knife. See Drawing knife.

Lamp standard, C. M YOr...ieuennens eereeee. 406,107
Lamps, manufacture of incandescent electric, T.

A. Edison.......... .. 406,130
Latch. R. H. Barber...... 406,019
Latch, gate, J. G. Dulebohn.. .. 406,037
Lathe, turret, C. L. Libby.... ...cccceennennn . 406,413

Lead,apparatus for comminuting and corrodinn.

‘Webster & Gibbs 406,378
Leather polish, G. Langenhagen.. 406,102
Lifter. See Wagon body lifter. .
Lock..'See Nut lock, .
Loom, B. Herzig...cccovviiiiiaeiiiiiiiiiinenes oee . 406,287
Loom shuttles, tension rekula.t,lnx device for, G.

G00dline. . .. cuuirnesensnnns .. 406,135

Loom take-up mechanism, F. K. Wright.
Magnetic separator, G. Conkling.........".
Measure, ale or beer, O. Mayer.... ........
Measuring vessel for liquids, J. P. Muller.
Metals, galvanizing, Midgley & Nye........ .
Mill. SeeCider mill. Grinding mill.
Mould. See Clip mould.

Mop grip, J. H. Ware
Mosquito canopy, I. E. Palmer.
Motor. See Gas motor.

Muff block, G. F. Carter ........
Nipple holder, J. C. Williams.
Nose ring for cattle, E. K. Rea...
Nut lock, N. T. Scott..........
Nut lock, A. D. Van Bibber
Nut lock. 8. Winsoretal....
0il wells, operating, M. Lytle....
Opera glass holder, G. Isley....
Ore concentrator, M. B. Dodge ....
Ore concentrator, dry, G. T. Chaudefosse.
Ores, reducing metallic, Gtaﬂ’ & Johnson.
Packihg case, H. A. Moos..
Paper bag-holder, H. T. Hart e

Paper holder and printer. comblned wrapping.

Sawmill. -

B. Weston....ccoiiiiiiiiiiennnidiin sdeeinnidanes . 406,318 |
Passenger register, Kershaw & Sutolla’a bere 406,142
Paste, making dry.flour; J. H. Day....c..oc0vneii.. .. 408,270
Pattern. See Garment pattern.

Pavement, flag stone and cement, C. Kuhl.. . 406,289

Pen, fountain, C. Stockmann... 406,375
Photographic light apparatus, L. C. Overpéck... .. 406,299
Photographic plate holder, G. H. Carlisle........ .. 406,085
Photographic washing apparatus, J. W. Dal-
rymple........... ceeeenes .. 406,269
Piano action, 8. R. Perry.. 406,405
Picture hanger. W. M. Brinkerhoff...... ... 408,255
Pin. .See Crank pin.. Safety pin.
Pincushion, W. O. Day.:

Pipe coupling, detachable, I. B. Potts.
Pipe cutter, A. V. Anderson veas
Pipe ortube, J. C. Bayles...,...
Pipe threading machine, R. P. Curtis..
Pipe wrench, Morehouse & Kellogg...
Plaiting apparatus, M. E. Cartwright..
Plant setting machine, N. M. Chew .
Planter and fertilizer distrlbutor, combined seed

H.J. Davis, Jr .
Plastering compound 1. C. Hart
Plow, W. H. Bradshaw........... .
Plows, seeding attachment for. W.D. Llndsley.
Potato screén and separator, I, o
Pottery. mould or-outside ring for, 8.

Poultry fattening machine, W. C. Williams........ 4&‘:.%8
Press, - S8ee Baling press.- Hatbrim'press.
Pressure regulator, steam, N. Curtis......... eienes 029
Printing device for wrapping paper rolls, E. B

B 71 ) 406.319

Printing machlnes, bed operatlng mech&nlum for
cylinder; 8. Whitlock........ ceeeese.. 406,820
Printing plates. apparatus for gra.inina. J. G.
Harris...... .
Printing preues, feeder for p'ower. L. Orser. .
Printing presses, feeder for treadle, L. Orser.
Projectile, R. Cail......
Pulley, H. E. Ludwig..
Pulley, friction clutch, G. L. Rollins..
Pulley, split, E. F. Schneider....
Pulley, split band. A. Kehler....
Pulley, wood split, D. A. Sprinkle
Pulley, wooden, J. G. Moomy..
Pulp engine, A. Hempel....... .
Pump attach t, A. Hol
Pump, centrifugal, J. J. Forcier...
Pump, gas pressure, W. H. & 8. B. Cas
Pumprod coupling, C. J. Hamilton.....
Pump, steam, E. C. Johnson.......
Pump, vacuum, J. W. Packard....
Pumps, device for automatically manipulating

cieend

the valves of bigh vacuum, E. B. Nicolaus..... 406,231
Rack. See Display rack.
Rack for displaying dry goods, E. C. Fain.......... 406,131

Railjoint, B. K. Davis.........iceiiienenn o0
Railway, cable, Pendleton & Bryson, Jr.
Railway crossing, street, E. Samuel
Railway frog, O. 8. Hawyer........
Railway gate, J. BOWSer..........cc.... ... 406,387
Rallway grip, cable, Pendleton & Bryson. Jr.. ... 406,301
Railway rail coupling and bolt, D. P. Henninger.. 405,348
Railway ntru‘ctm'e, ‘cable, Pendleton & Bryson,

Jr.. cestecidonnes ceeceeees . ... 406,302
Ral]wny switch J . l“ Dngga.n . 406,
Railway switch, W. Spielman..
Railway switch, J. B. Suffern..
Railway tie, L. Haas..... . cever
Railway tie, metallic, T. R. Dunnlng ceeraeeinaiees 406,129
Rake. 8ee Hay rake.

. 406,033
. 406,803
.. 406,309

. 406,278

Reel. ‘See Bolting reel.

Refrigerative apparatus, P. R. & P. R. Gray. Jr... 406,345
Register. See Passenger register.

Registering apparatus, electric, J. A. Lannert.... 406,172
Registering wheel, F'. W.'Smith. . 406,312

1 Regulator. See Draught regmlator. Preunre
regulator. ’
Retort charging device, J. H. Walker ....... ... 406,409

Ring. 8ee Nose ring.
Roofing metal, J. D. Burton...
Rotary erigine, J. J. Rentley...
Running gear. U. E. Miller..........
Saddletree, side, M. J. Mohan.
Sufe, J. J. Brown.... ......
Safety pin, E. McConnell
Sand band. Werner & Oehmigen
Sash holder, E. C. Pruitt......... .
Saw gummer, J. W. Mixter..
Saw gummer, gin, Thompson & Haskell......

8aw gumming and sharpening maohine. H. T.

Basim.....ccocenrieniiiinnann secesrissisecenanne . 408079
Sawmill, band, W. M. Wilkin.. . 406.88. 406,323
Sawmill, gang, W. M. Wilkin.... ceeecenrveesees. 406,32

8aw regulating attachment rorbaud sawing ma- .

" chines, E. 8. Gilmors..... ..: o o oo 506,209
Sawawage, J. W. Mixter..
Bewing mackite, J. Fénsom. .......

. 408,314

mmmhﬂ.lﬂom, MOPR. « 0o o2 pagecre o MPRDES

‘| Bewing machine, Hart & Hill........

| 8ewing machine shuttle, J.F. Mcl’(enney. .

| Sleigh, bob, C. W. Cresap

'| Station and street indicator, C. H. Jenne

1 Thill coupling, W. J. Card....
| Tie. . 8ee Railway tie.

{ Tongue support, M. L. Horner....... ceseesens

VT ..o e, 408,006 ]
. Jackson, 350

| Vehicle seat, F. C. Straub......... .

Scraper, P. V. Egbert.
Scieeid.. Bee Potato seréen.

Seat. See Vehicle seat.

Separator. See Magnetic separator.

406,277

Sewing machine buttonhole attachment, C. J. A.

Sjoberg .. 408,115

. 406,368

Sewing machines, rotary shuttle actuating mech-
anism for, H. W.Hadley.. vaeen
Sewing mnchines. separator phte ror. M G ‘!'m-

Shears, attachment, for, J. W. Emmert..........q,
Shingles, machine for trea.tlng, W.H. Heath,. - . 406,045
8hot, apparatus for producing. F. 8. Kohla}‘ . 496,363
Sifter, ash, J. W. Love......... .
Signal rod coupling, J. T. Hambay..
Signaling device, electric, J. C. O'Nelil........
Sink back, T. F. Coyne
Sink coupling, L. J. Euvrard..

Stow and ice, apparatus for meiting, W. Briscoe.. 06,333
Snow plow, railway. L. E. Truesdell......... ereeas 406,117
Soldering irons, lead. melting pots, etc., device

_ for heating, J.. N. 8anger .. 406,310
Spiral grooves, machine:for formlng ornamenm)

R. W. Jorres........... .. feeetenes o

Spirometer, coin-released,. E. J Colby
Spool holder, J. Blaszkaye......... Ceneeeians
Spring. See Dogr spring. Vehicle spring.
Stairway, .. G. Souder. . ....... cocevreerrnennnnnn. 406,814
Stalkcutter and rake, comblned. A. T. Boykin
Staple driver, A. White.......................

Stay, garment, E. C. Bowling (1)............ ... eeee
Sveam boiler, R. 8. Rodie
Steam trap, C. Cornwell... ...
Steam, utilizing exhaust, W. Schmidt... ... .
Stereotype plates which are cast separxtely from

their beds, means for securing, E. D. Rogers 406,371
Stove, N. J. Engler. . .. 406,204
Stove, cooking, W. Lamb
Stoves, wick tube for oil, W. H. Clemes........ veee 4(5.02’1
Switch. See Railway switch.
Switch and signal apparatus, J. T. Hambay..
Switch and signal interlocking apparatas, J S ’.[‘.

. 406,213

e, E. G. 8ol

Telegraph pole, C. M. Russell.
Testing machine, C. E. Buzby.. ceen
Textile fabrics, apparatuafor treat,ing.J }I Lorl-

Theatrical applla.nce, E. W. Emerson..
Thermometer, J. Hopson, Jr..............
Thermometer, metallic, T. L. Sturtevant..

Tobacco and pipe box, combined, F. R. Kalden=~

Tobgues, safety tip for vehicle, T. Andress

Top lift holder, E. A. Tripp...cccceveuunnnnnn 406,

Traction engine and digging maohlne. combined,
F. J. Burrell

Track, suspension, C. Carr. cesedecnncaces 406,195
4 Trap. 8eeJaw trap. Steam trap.
Traps, makinglead, A. A. Robinson............... . 406,146

, Tub, See Gopl tub. ,.

Tube. See Boiler tube.

Type writer, electrical; M. W. Dewey....
Typewriting machine, J. F. McLaughlin.
Typewriting machine, I. A. 8almon..
Typewriting machine, J. H. Schulte.. .
Typewriting machine, electrical, J. F. ﬂclmuzh-

Umbrellas. flexible drip cup for, G. A. Beach..
Valve. automatic, J. Clapp..
Valve, balance, C. A. Southwick
Valve, balanced slide, F. D. Patten...........
Valve for car heaters, safety, C. F. Murdock
Valve, slide, B. Carley......... cererens
Valve, straightway, W. Porteous.
Valve, three-way, C. W. Johnson.......
Vehicle running gear, H. E. Olmstead..:
Vehiclerunning gear, Sheets & Walker..

Vehicle spring, A. Waggoner.......
Velocipede, Rullmann & Eckenroth....
‘Wagon body lifter, R. L. Keith
Walking and running, apparutns to mmtnte. N.

‘Washing machine, H. Netlell
Watch, antl-mmetlc.,c. T. Ma80D....ccceeus eeeees 406,364

Weed cutter, E. A. Hermann .
Weighing mschine. coln-controlled J. C. J. C.
Favre .
Well boring apparatus, J. E. Day..
Well packing and anchor, comblned. W A. Don-

Wheel. 8ee Car wheel. Registering wheel.
Whiffietree, L. S. Flatau
‘Windlass, ship, F. 8. Manton.
‘Windmill, A. H. Carpenter.........
Wire drawing machine, F. H. Daniels..
Wire machine. barb, A. J. Bates.....
Wrecking frog, Royce & Gies..
Wrench. See Pipe wrench.
Yoke center, neck, J. W. Albright..........;

DEBIGNS.

Badge, C. F. irons.......
Badge, J. C. Underwood
Electric wire bracket, R. Herman..
Gimp, C. Weinberg .
Hassock, C. H. Bartlett.......
Lockcage, R. W. B. Christesen..
Tea pot, ete., W. H. 8ills
Wndergarment for ladies, combination, M., V.

. 19,194
e euens 16,190

Botts........... sesnessescacannsssnnnsanansansares oo 19,187
TRADE MARKS,
Beverages, a.ernted non-alcoholic, Smith & Wash-
DUFD...iiitiiiieme soneennnnnnns coees asace weees 16,784

Cocoa. H. Thorne & Company.
Croup and cough sirup, Drs. Farnsworth... .
Cutlery and hardware, Brookes & Crookes......... .
Deodorizers and disinfectants with styptic, anti-

- septié, and alterative qualities, Tilden & Oo.... 16,788
Game board, F. B. Dénham

‘| Gold paints and inks, capper fiuids, tnrnlme ‘pol-

;. ishes. .and - bronze powders, Ameriesn Gold
. Padut; Co, cerreserererssenasnnase JGTOD

vesgrereien
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| Patent Font Power Machinery; g
1/

and table, C. Lutters & Co...
Liniment, C. W. Nunn........
Liniment, E. E. Prowell..
Liniment,; D. Scott... .......... .. B
Medical compounds for the treatment of asthmn.

R. Schiffmann.. ceean
Medicinal preparatlon for cnrlnn dyspepsia and

kindred diseases, Tilden & Co
Mineral water, deodorized and charged, T. C.

16,767

16,771

. 16,785

. 16,769
Oil, illuminating, Tide Water Oil Company.... . 18,77
Paint, Le Gros Building and Car Roofing Compa.ny 14,781

Paints and pigments, T. Hubbuck & Son.. . 16,766
Plate powder, Overton ... 16,768
Shoes, chlldren’s, Walden-Parcels- Jordan Shoe -

Company .................................... o e 16,773

. 18,764
.. 16761
Varnish, finishing, Lawson Valentine Company,
16.777.to 16,780
Varnish, flatting, Lawson Valentine Company,
16,75, 16,776

A printéd copy of the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the

‘| name and number of the patent desired, and remit to

Mnnn & Co., 361 Broadway, New York. -

Canadian 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.
New York. Other foreign patents may alsc be obtained,

Q’fﬁve:ﬁsemenis.

3 cents a line.:

Inllde Page, each insertion = = «
ack 1.00 a line.

Page. ench insertion - - =

’l‘he above are charges per Agate line—about eight
words per line. This notice shows the width of the line,,
and issct inagate type. Engravings may head adver-
tisements at the same rate per agate line; by measare-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morp-
ing to appear in next issue.

USE ADAMANT WALL PIAST ER

1t is Hard, Dense, and
Adhesive. Does not check

or crack. It is impervious

‘to wind, water, and disease
erms. It dries in a few
ours. It can be applied in

any kind of weather. is
—in general use. Licenses
granted for the mixing,
using, and selling. Address

ADAMANT MFG. CO.

71 E. Genesee Ntreet,
Syrancuse, N. Y,

Complete Outfits.
‘Wood or Metal workers without steam
POWer, can SUCCess| ully ‘compete with -
L S " et )

f Ma B
Intest and| éal
shop use so for lndu.strml Sohools,
Home 'l‘mining. etc. Catalogue free.

eneca Falls Mfg. Co.
msWater Street, Senecy l‘glls, N. T =

MANGANESE STEEL AND ITS PROPs
erties.—Abstract of two pa ers on this subject by Mr.
Robert A. Hadfleld. Asso Inst. C.BE. Contained in
SCIENTIFIC AMERICAN SUPPLFHFNT No. 64 0. Price 10
cents. Tobe had at this office and from all newsdealers.

"SEBASTIAN,MAY &C0'S

Improved Bmw Cutting

E:S‘e‘r‘L.A.THES

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial § W
Cataloguesmailed on apphcation. SEUES
165 W. 2d 8t., Cincinnatf, O. %

.
M W\%&“\ gwsw\c,\« NG m
b T

Experimental,
and other pur-

Surgical, Dental,

poses. From X to 36 candle pow-.
er. From 2} to 40 volts.
Catalogue on application.
EDISON LAMP CO.
Ha.i'ﬂson, N. J.

L& BLECTRICMOTOR
Lijo-disd CREENWIGH ST *ca

Stored Energy

Aﬂﬂ““ “[AT“ Rs for Electric Lighting and

Street Car Propulsion.
ELECTRICAL ACCUMULATOR COMPANY
No. 44 Broadway, New York City.

Edco System.
rlete Electrie Light and Power Plants. Street Cars
uipped for Electric Propulsion. The oldest and most, -
experienced Eleetric Motor. Co. in the wond. : (i

. tEo]
-nnr. ELECTRO DYNAMIC - COMPANE;

- Ne. 234 Carter 8t., Philadelpbia, Pa,
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A New and Important Book on Metallic
Alloys, Solders, ete.

THE METALLIC ALLoOYS

A Practical Guide for the Manufactureof all Kinds
of Alloys, Amalgams, and Solders used by Metal Work-
ers,together with their Che mical and Physical Proper-
ties and their Application in the Arts and the Indus-
ries; with an Appendix on the Coloring of Alloys.
franslated and edlted chiefly from the German of A.
Krupp and Andreas Wildberger, with extensive addi-
tions, by Wm. T. Brannt, one of the editors of ‘ 'The
Techno-bhemlcal Receipt Book,” etc. Illustrated by 16
engravings. 12mo, 428 pages. Price...... Geneaees %®:2.50

8F~ By mail, free of postage, to any address in the world.

I~ A descriptive circular giving the full contents of the
above book sent free to any one who will apply.

8 Our mew revised Descriptive Catalogue of Practical
and Scientific Books, 84 pages, 8vo, and our Catalogue of
Books on Steam and the Steam Engine, Mechanics, Ma-
chinery, and Dynamical Engineering, and other Catalogues,
the whole covering every branch of Science applied to the
Arts, sent free and free of ﬁostage to a'n/y one in any part

of the world who will furnish his addres

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut st., Phllndelphin, Pa., U. s, A.

ARCHITECTURAL  BOOKS,

Useful, Beautiful, and Cheap.

To any person about to erect a dwelling house or sta~
ble; either in the country or city, or any builder wishing
to examine the latest and best plans for a church, school

house, club house, or any other public building of high '
or low cost, should procure a complete set of the ARCHI- |

TECTS' AND BUILDERS' EDITION of the SCIENTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
ahd to persons about to build for themselves they will
find the work suggestive and most useful. They contain

. colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion aad approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

The Paris Exposition--lllustrated.

The SCIENTIFIC AMERICAN SUPPLEMEMT will for
some months to come contain illustrations of the build-
ings and the most interesting objects to be seen at the
ﬁ‘l eat F'rench Exposition opened at Paris a few days ago.

he illustrations which will embellish the SCIENTIFIO
AMERICAN SUPPLEMENT will add an interesting and
useful feature to the publication, and subscribers to the
regular edition of the SCIENTIFIC AMERICAN. who are
not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT,
are advised to have their name enrolled onthe SUPPLE-
MENT subscription list at once, 80 as to secure all the
llluﬂttated exposition numbers for preservation. Price,
$Ha .30 for six months. News agents everywhere

hacriptions, or remit to the pub llsh
l\ N & CO.; 361 Brondway, New York.

rec

BRAIDED PACKING, MILL BOARD,

SHEATBING,
CEALMBRS=-SFPREIVCOCE CO. FOOT XE.
BRANCHES: Phlla, 24 Strawberry S8t. Chicago, 86 E. Lake 8t.

PIPE COVERINGS

Made entirely of ASBESTOS.
Absolutely Fire Proof.

CEMENT, FIBRE AND SPECIALTIES.
8THE ST. N. Y.
Pittsburg, 4 14 Lewls Block.

Railroad Builder,
Wagon Road Grader,
Wagon Loader, and
Ditehing Machine.
0 Tt will place in an em-
bankment 1000 cubic
yards of earth in10
hours at a cost of
1% to 24¢. per yd

Barnes’ Patent Foot Power Machinery,

WoRKERS oF Woop oR METAL,
withoutsteam power, by using outfits of these Machines,
can bid lower, and save more money from xg S
theirjobs, than by any other means for doing , -,, ™
‘their work. Also for ‘

Industrial Schools or Home Training.

‘With them boys can acquire practlcsl;our-
neymen’s trades before they ‘‘go for them-
selves.” Price-List Catalogue Free.

W. F. & JOHN BARNES CO.,
No..1999. . .Ruby St., Rockford, 111

i DYNIMITE PULVERIZER

Dry Pulverizing, Impalpable Dust,

Saw Dust, Barks, and all Hard and Soft materials equal-
1y well Pulverized. Llf,ht running. Wearing parts
cheaply replaced. roduct, two hundred lbs.
to 15 tons, according to size and power.

Try us. Write for prices.

F. P. Rosback, Agt., 342 Dearborn St., Chicago.

WATCH CLEANING AND REPAIR-
ing.—A valuable and practical paper, full of useful sSug-
Restmns Contained in SCILENTIFIC AMERICAN SUPPLE-
MENT, No. 664. Price 10 cents. To be had at this
office and from all newsdealers.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas, Oil, Water, or Mineral
’l‘ests. Boilers, Engines, Pipe,
Cordage, Dnllmg Tools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.

ADVICE TO YOUNG MECHANICAL
Engineers.—Address by Prof. Perry, to his students at
the Finsbury Technical Colleze. A paper of great value
and interest to all working engineers. With one en-
graving. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. 661. Price 10 cents. To be had at this office

and from all newsdealers.

by contract to

0 5000 feet, w:l‘éo
and furnish eve req!
to drill and complete same. Port
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send scen ts for ill

VWATER MOTORS.

The most efficient and economi-
i g N cal means of obtaining from one-
eighth to fifteen horse power and
upward, A motor which does
3 the greatest amount of work with
the use of the smallest stream
of water, specially adapted for

running cheaply and effigiently,

Printing Presses, Elevators,
# Church Organs, Coffee Mills,
Sewing Machmes, Lathes, Den-
tal Contrivances, and in fact,
any piece of Mechanism.
inghamion Hydrnullc
Power Co., 152 State Street, Binghamten, N. Y.

PNEUMATIC DYNAMITE TORPEDO

Gun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and iliustration of a proposed dynamite cruiser,
with 6 fieures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 593. Price 10 cents. To be had at this
oftice and from all newsdealers.

The Nadional Galvanit Battery

Unequaled for Door Bells, Telephones,
Gas l.ighting, Bll"ﬂnl‘ Alarms, etc.
Specially adapt ed for Medicinal use. Plat-
inum Carbon Connection, Perforated Body.
The only real improvement of a Porous

No soaking required. Works instantly. V il

last a lifetime. Simple, Clean, Durable. Write

for circulars and prices. ‘I'he National
Galvanic Battery Co., 247 Main Street,
Cincinnati, O. 18 Cortlandt Street, New York

catalo ue. Pierce Artenlan
and 0il Well Su D %{ o.;

80 Beaver Street
ICE-HOUSE AND COLD ROOM ——BY R
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SBUP-
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers. .

NEW CATALOGU
—_—F—
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
fm s&lchar&e to any addre; i
& CO., 36 Brondway. New York.

l)ropnsnls for Construction_ ot Abutment of
Dam No. 1, Camberland River.—tLNGINEER
OFFICE, S. ArRMY, Nashville, Tenn., July 5, 1889.
Sealed proposals. in triplicate, will be Teceived at this
oﬂice until 11 A. M., Tuesday, August 6,1889, for Build-
ing Coffer-dam, Excavntmg for oundatmn. and Con-
struction of Stone Abutment at Dam No. 1, Cumberland
River, near Nashville, Tennessee. Bidders are invited
to be present at opening of the bids. The United States
reserves the right to reject any and all proposals. The
attention of bidders is invited to the Acts of Congress
approved February 26, 1885, and February 23, 1887, vol. 23,
g& 2, and vol. 24, page 414, Statutes at Large.
peclﬂcations and blank forms for proposals will be
furnished on appllcatlon at thls offi
J. W. BARL Dieut -Cnl of Engineers.

Proposnls for an Iron Pile Bridge.—U. 8. EN-
GIN EER OFFICE, 2136 Pennsylvama Avenue, N. W.,
Washington, D. C., June 25, 1889. —Sealed proposals, in
triplicate, for the ‘construction of an Iron Pile Bridge
over Mill Creek, at Fort Monroe, Va., will be received at
this office until 12 M., on Thursday, July 25, 1889. T'heat-
tention of bidders is invited to the Acts of C ongress a
proved Feb. 26, 1885, and Feb. 23, 1887, Vol. 23, page 3 2
and Vol. 24, ﬂge 414. Statutes at Large. Plans can be
seen at this office, and specifications and all necessary
information can be obtained npon application to
PETER C. HAINS, Lieut.-Col. of Engineers.

DEMAND THIS PUMP >
OF YOUR
DEALER.

“VanDuzen's PatenT

= VAN Duzen & TiFT

SOLE MAKERS
INCINNATI,

O_,,__,

MANUFACTURE OF GUNPOWDER.
—A description, by Mr. ¥. H. Robinson, of the process
of manufacturing gunpowder, followed by a paper by
Mr. J. W, Redway, giving a summary of results concern-
Ing the explosion of powder and the chemical action
that occurs during the process. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. §74. Price 10 cents. To
be had at this office and from all newsdealers,

Will perfectly center
round, square, and octa-
gon pieces from %4 in. to
1% in. One of the most
useful, durable, and la-
bor saving tools ever
made for centering pur-
poses, and is being uni-
versally used. Price $12.

Improved Bench Centering Chuck.
= X

Manufactured by THE
CUSHMAN CHUCK Co.,
Hartford, Conn.

CHEMISTRY OF SUBSTANCES
taking part in Putrefaction a.nd Anutisepsis —Three lec-
tures hy John M. Thomson, F.R.S.E., describing some of
the more important propermes of such substances as
take part in putrefaction and antisepsis, with the gen-
eral bearings of some of the changes thst lead to their
production. Contained in SCIKNTIFIC AMERICAN SUP-
PLEMENT, Nos. 635, 636, and 6¢37. Price 10 cents
each. To be had at this office and from all newsdealers.

THE MOTOR of 19th Century.

The Best on manufactured gas and
the only one that makes its
Gas. Can be used Any Place, to do
Any Work, and by Any One.

For circulars, etc., address

Charter Gas Engine Co.
P. 0. Box 148, Sterling, Ill.
Branch House. 152 Lake St,,Chicago.

" New York Agency.
W. J. Dougherty, 4i0 Lana. Street.

Zto40H.P.

| Economy,
Slmpllplty.

Reliability,

Safety.

WORKING MODELS &

MACHINERY.

INVENTIONS DEVELOPED. Send for Model Circular.

Jones Bros. E Co., Cin’ti. 0.

The Study of Phrenology.

The American Institute of Phrenology opens
its Annual Session on Tuesday, Sept.3d. The courses
of instruction, open to both men and women, are invalu-
able to all who would acquire a Systematic Knowledge
of Human Nature by competent instructors. For full

articulars write for “INSTITUTE EXTRA.” Address

OWLER & WBLLS Co., 175 Broadway, New York.

BARREL, KEG,
Hogshead,
AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

-] E. & B. HOLMES,

Chamfering, Howeling, and lel‘!lg. BUFFALO, N. Y.

GEOLOGY. — A VALUABLE AND IN-
teresting paper by Prof. A. Geike, uponrock formatior.
Different kinds of stones. What stones have to tell us.
Sedimentary rocks. How gravel, sand. and mud are
made, and how they become rocks. How the remains of
plants and animals came to be found insedimentary
roc 8. A quarry and its lessons. Organic rocks. What

ous rocks are. and where they come from. Crust of
t eearth The origin of mountains. How the rocks
tell the history of the earth. With 46 illustfations.
Contained in SCIENTIFIC AMERICAN SUPPLIEMENT, Nos
6538, 659, 660, 661, a.nd 66:2. Price 10 cents each
or 5 ‘cents for the series. To be had at this ofice and
from all newsdealers.

ClﬂI‘KS NUISEIESS Rllhbﬂl‘ Truck Wheels

Save floors. Anti-Friction Casters.
‘l Rubber Furniture Casters, etc.
Catalogue free,

Geo. P. Clark, BoxL.Windsor Locks, Ct.

USEFUL BOOKS.

Manufacturers, Agriculturists, 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
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
tothem. Address,

*MUNN & CO., 361 Brondwny. New York.

Pmm wsPAPER ILE

The Koch Patent File, for preservlnz newspapers, Mag-
azines, and pamvhlets, has been recently improved and
pricereduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
s\gplied for the low prlce of $1.50 by mail, or $1.25 at the

this per. eavy board Fldes, mscnptlon
“SCIENTIFIC AMERICAN ” in gilt. y fo

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

BIBB’S Cclebrated Origima)
BALTIMORE

FIRE-
ruac: HEATERS
To warm upper and lower rooms
The Handsomest and Bost Ecos
momieal Coal 8toves in the world,
B. C. BIBB & SON
8tove Founders, Baltimore, Nd,
lABBLElZED SUATE MAXTELS
New and Beautiful Designs,

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
llustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
E{lﬁe 10 cents. To be had atthis office and of all news-
ers.

VI3371g INTERESTING BOOK
ool KERUEIEIEN

erties, mailed with sample free
ATCHMAKER

Send to American Watch Tool Co.,
‘Waltham, Mass., for price list of Whitcomb
Lathes and for the new Webster-Whitcomb.

ROPE TRANSMISSION OF POWER.

—Some valuable suggestions to those who would apply

rope in place of leather belting for the transmission of

power over long distances. th 12 figures. Contained

1n SCIENTIFIC AMERICAN SUPPLEMENT, No. 638. Price

10cents. Tobe had at this office and from all newsdealers.
‘I‘ (W)

Tt

.u»U Py

A
F frrmpuON -
EVERY&S EELS

ROSE POLYTECHNIC INSTITUTE,
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING.
Well endowed, well eqmpped departments of Mechanical and
Civil Engmeerlng Electricity, Chemistry, Drawing. Shops and
Laboratories. Expenses low. Address C. Mendenhall, Pres.

ELECTRICAL WELDING.—DESCRIP-
tion of a method of weldlngeby electricity devised by
Mr. N. Von_Benardos, of 3t. Petersburg. lth'o‘Slllus-
trations. Contained In SCIENTIFIC AMERICAN SUP-
PIL.EMENT, NO. 635. Price 10 cents. Tobehad at this
office and from ail newsdealers.

]EEL W\RE

224 w. 29.5T.

$75 per month and expenses
paid any active mau or woman to sell our goods
by sample and live at home. Salary paid
promptly and expenaes in advance. Full par-
ticulars and sample ¢ase FREE. We mean just
what wesay. Address Standard Silver-

ware Co., Boston, Mass. |

AGENTS
WANTED
ON
SALARY,

T
every one who wishes to preserve the paper. Address
MUNN & CO., Publishers SCIENTIFIC AMERICAN.

by Prcx’s Par. IurROVED
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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 longer intheway of a
arge 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 1ocludes the Provinces of Ontaric. 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 Cauada is very large, and is steadily increas-

g.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. 1885, enab'es parties to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world. and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
in KEnelana as bis United States patent produces for
him at home. and the small cost now renders it possible
foralmost every patentee in this country to secure a pa-
tent in Great Britaiu, where his rights are as well pro-
jected as in the United States. .

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

An experience of FORTY years has enabled the
publishers of 1'HE SCIENTIFIC AM ERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of ther clients promptly and proper-
1y done and their interests faithfully guarded.

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

MUNN & (0., Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information reiative 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 Solicitors,
361 Broadway, New York.

BRANCH OFFICES: No. 622 and 624 F Street, Pacific
Building, near 7th Street, Washington, D. C.

No

THE BOOKWALTER STEEL AND IRON CO.

Is now prepared Lo grant licenses under the Bookwalter, Robert, and other patents owned by it.
licenses to operate under these patents will please state, in their ap}:llcatlon, for what purpose they design using
the process, whether for steel castinga, for ingots of dead soft steel.

Parties desiring
or tool steel, or for ordpnance purposes,

« 18 Cortilandt atreet. New Yorlk.

© 1889 SCIENTIFIC AMERICAN, INC

T0 BUSINESS MEN.

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

And do not
let the advertising agent intl you to itute
some other paper for the SCIENTIFIC AMERICAN, when

selecting a list of publications in woica you aecide 1t is
for yourinterest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger e¢ommission
from the papers having a small circulation 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 Broadway, New York.
l' M E KIL" that saves 36 per cent, over any
patent kiln kXnown. Guaranteed to
burn No. 1lime with coal, wood, or oil. Rights for sale.
C. D. PAGE, Patentee, Rochester, N. Y.

F()R SAT,E.—Poulesson’s Patent Tube Cleaner,
No. 899,346, granted March 12,1889, Kor particulars,
inquire of Hulbert Peck, 268 West 34th St., New York.

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

PROVIDENCE, R. I.

2nd &= MACHINERY

N.Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y.

(cH: & SLACK BARRELY

ol

Ntk

I
1) A SPECIALT ¢ G

JOHN GREENW(UOD
ROCHESTER N.Y. -

h=e Sciemlfic merican

PUBLICATIONS FOR 1889.

The prices of the different pubhcatlons in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
The Scientific American (weekly), one year

The Scientific American Supplement (weekly), one
year. .

The Scientific Amencun. Export Edmon (monthly) d
one year,

The Scientific Amencan. Arclntects and Bmlders
Kdition (monthly), one yvear. . 2.

COMBINED RATES.
The Scientific American and Supplement, . . $7.00
The Scientific American and Archltects and Build-

&CO.

$3.00

ers Rdition, . . . X
The Scientific Amencan, Supplement. and Arcm-
tects and Builders Edition, . . . X

Proportionate Rates for Six Months

This includes postage, which we pay. Remit by postal
0r express money order, or draft to order of

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

Inside l’nze. ench insertion = = = 75 cems allne.
Back Page, each insertion - - < §1 00 a line.

The above are charges per agate line—about e ight
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.

2 RIDE GYCLES!

VICTORS ARE BEST!

-‘A “ BlCYBlBS, Tricycles, and Safeties. | 1

Send for free illustrated
Catalogue.

Overman Wheel Go., Makers,
- BOSTON, MASS.

THE COPYING PAD.—HOW TOMAKE

and how to use; with an engraving. Practical directions
how to %re re the gelatine pad, and also the anilineink
by whic e copies aremade; how to apply the writ.ten
letter to the gad how to take off copies Of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

T“'E KODAK CAMERA

Makes 100 Instantnneons
Pictures by simply pressing a
button. Anybody can use it who
can wind a watch. No focusing.
No tripod. Rapid Rectilinear

Lens. Photogra Ls
moving objects. Can
be used indoors.

Division of Labor
—Operator can finish
his own pictures, or
send them to the fac-
tory to be finished.
orocco covered Ca-
mera, in handsome
sole-leather case.
loaded for100 pictures,
For full description of “Kodak” see SCI. AM., Sept. 15, ’88.

Price, $25.00. Reloading, 3‘2.00.

The Eastman Dry Plate & Film Co.

Rochester,N. Y. 115 Oxford St., London.
Send for copy of Kodak Primer with Kodak Photograph.

The AmericanAmateur Photographer

An illustrated monthly magazine, full of practical in-
formation on Photography, especially useful to begin-
ners. Edited by F. C. Beuch and W. H. Burbank.  $1.50
per year; single copies, 15 cents. Offices, Brunswick,
Maine, and 20 and 22 Burling Slip, New York.

‘What is more aggravating than leaky
vnlves. whether in House, Office, or Fac-
torg 1f you wish to avoid a.nn%ynnce,

IST on having Jenkins Bros. Valves.
Accept no valves as Jenkins Bros. un-
less stamped with our *“ Trade Mark”
like cut.

JENKINS BROS.

71 John Street, New York.
105 Milk Street, Boston.
21 North 5th Street, Phila.
.54 Dearbern Street, Ohicago.

THE EIFFEL TOWER.—AN EXCEL-
jent e of the Eiffel one thousand-feet-ligh
tower, %‘““ opened.:to_fhe pul ‘s{:zwqmuo
and which is to form a part of. ﬂxe Frencl ton

attractions. may be found, with descr: l\Pt:mn,m t.he Se1-
ENTIFIC AMERICAN SUPPLEMENT, 4. To be
had from newsdealers or at this-office. Prlce 10 cents.

THE ARMSTRONG MFG. CO.

BRIDCEPORT, CONN.
WATER, GAS 'AND STEAM FITTERS’ TOOLS.

Stocks and Dies for Pipe, Bolts, and Brass Pipe,
Wrenches, Pipe Vises, Pipe Cutters, etc.
Catalogues sent free on application.

THE PHONOGRAPH.--A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-

Contained SCIENTIFIC AMERIOAN SUPPLE-
MENT, No. 632, Price 10 cents.. To be had at this
office and from all newsdealers.

Shepard’s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes. Drill
Presses, Scroll Saw Attach-
ments, Chucks, Mandrels, Twist,
Drills, Dogs, Calipers, etc.

Lathes on trial. Lathes on
payment.

< Send for catalogue of Outfits
for Amateursor Artisans.
Address H. d‘. SHEPARD,

134 East 2d Street
Cincinnati, O

GRAPHOPHONE AND PHONOGRAPH.
—An interesting account of the Edison, Bell, and Tain-
tor ap‘{mrat,us for the mechanical reproduction of speech,
with detailed description of the saume. With 11 figures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

“Price 10 cente. 'To be had at this office and from
all newadealers.

2
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freeto Painters,J.J.CALLOW,Cleveland.0

PATENTS.

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

In this line of business they have had Sorty-two years’
o] e, and now have unequaléd facilities for the
preparation of Patent Drawings, Specifications, 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, Cop: l%'rlghts
for Books, Labels, Reissues, Assignments, and Reports
ofi Infringements of Patents. All business intrusted to
them is done wuth special care a,nd promptness, on very
reasonable term

A pi amfphlet sent free of charge, on application, con-
taining full information about Patents and how to %
cure them ;. directions concerning Labels‘ Copymz ts,
Designs, Patents, Appeals, R

Hints on the Sale of Pa.-

gzgnmem.s, Rejected Cases.
it
We'also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showinu the cost and method of securing
patentsin all the principal countries of the world.
MUNN & CO., Solicitors of Patents,
361 Broadway, New York.
BRANGH OFFICES.—No. 622 and 624 F_Street, Pa-
cigie B\ﬂlding, near 7th Street, Washington, D. C.

JoHN H. CHEEVER, Treas.

RUBBER

South 2d 8t.; Cincinnati, 161-165 W,

Packing, Hose,

Vulcanlte EmeWheels, Rubber Mats, Matting & Treads
SALESROOMS :—Philadel, hia. 308 Chestnut St.; Boston. 52-Summer St.; Chicago, 151 Lake St.;
earl St.. Cleveland, 176 Superior §t.; San Francisco, 14 & 16 Main St.;

16-24¢ Woodward Avenue. European Brnnch Pickhuben 5 Hamburg (¥ reihafengeblet,), Germany.

NEW YORK BELTING AND PAckinNG CoO.

16 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of

. VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

BELTING,

ane 0lis,
Betu’nt,

AMERICAN POP SAFETY VALVE.

The oOnly Automatic
Adjusting Safety Valve
ever produced. For Lo-

o comotive, Stationa
NI Marine, “and Porta e
oilers. It does not in-
frmge on any other valve
made. We guarantee all
parties buying or using
them protection against
‘all suits. Accepted for
application to all marine
boilers, by the Board of
Supervisi Inspectors
of Steam Vessels, and
approved by the Secre-
tary of the Treasury at
‘Washington, D. C., 1885.
Approved and its adop-
tion recommended on

U. 8. Naval Steamshi

Aprills, 1885, by 1]. S,

val Board of Examiners.

AMERICAN STEAM GAUGE COMPANY,
34 Chardon Street, Boston, Mass.

COVERINGS

FOR

Pwt .

gILERST)RY

AND ALL OTHER |
HOT & COLD i

CTIONAL
IIISUI.ATED AIR

THE ONLY PRACTICAL

Low-Priced T ypewriter

First-Class, Rapid, Durable, Business
WORLD TYPEWRITER, 44 charac-

ters, $10; 77 characters, $15.

Catalogue free. Tipewriter Dept., POPE MFG. CO.,
Boston, New York, Chicago.

5|IIEL!IS & Brown Co.
I_____..*

awnu: RAIDM.PK STe

JAMES B. EADS.—AN. ACCOUNT OF
the life and labors of this eminent epgineer. Witha
portrait. Contained in SCIENTIFiC AMERICAN SUPPLE-
MENT, No. 2. Price 10 cents. To be had at this
office and from all newsdealers.

m@%@»ﬂ

L!q‘ui’a l’ﬁinti,
H. W. JOHNS MFG. C0., 87 Maiden Lane, N.Y.

DESCRIP’HVE PRI B LIS’I‘ AND SAMPLES SENT FRER. [

coP'Pv_R TUBES
SHEETBRASS BRASSWIRE

cientific Book [}atalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

\15\ ST
Top _SMRUARNTE

atz,
iy

WRITE

TeiE

ESHGRT

Address: The Amerlcan ertmg
Machine Co., Hartford, Conn.;
New York Office, 237 Bmadway.

May- 11th and July 20th

L FOUN Y and MA

CH
COPELAND & BACON, Azen[n,

‘ROCK BREAKERS AND ORE CRUSHERS

‘We manufacture and supply at short notice and lowestrates,EStone and Ore Crushers. con-

taining the invention described in Ietters Patent issued to

xether with NEwW AND VALITABLE IMPROVEMENTS, for which Letters ' Patent were granted

to Mr. S. L. Marsden.

. structed under the superintendence of Mr. Marsden, who, for the past
%)Xri%cted with the mauufacture of Blake Crushers in this country and England.

Blake, June 15, 1858, to-
All Crushers su{)phed by us are con-
wenty years, has been

Manufacturers, A bUNIAﬁCONN.

REW ¥

YORK and PHILADELP

TR AMERICAN BELL TELEPHONE G0,

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 or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

EVEN THE BROWNIES MAKE PHOTOGRAPHS

WE MAKE ALL KINDS OF

PHOTOGRAPHIC OUTFITS FOR AMATEURS,

. ‘Send for our New Illustrated Catalogue and
- copy of Modern Photography.

ROCHESTER OPTICAL CoO.,
18 AQUEDUCT ST., ROCHESTER, N. Y.

ALUMINUM - STEEL HACK SAW,

Frame and 1doz. blades, $2; Blades per doz., 8-inch, $1,
Igﬁnaﬂ uﬁon rectlavlft of price. -Hard but not brittle.
0., CLEVELAND, O.

£ GRAY IRON ALSC STEEL
iNGS FROM QPE”IA‘ ERVS

EABL AuD

SODEVLIN&CO L "0, o0
LEHIGH AVE & AMERICAN

_THOMASS

INV ENTORS and otners desirinZ new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

j} PENBERTHY IMPROVED
AUTOMATIC INJECTOR,

hw ‘Why 20,000 have been sold in two years.
‘\ Becausé they cost lessthan others and do
equal work. Lift 20 feet and work from
2 head as well. Re-start themselves
l% and require no watching. Will lift
through hot pipes, work from 25 to
150 1bs. pressu Parts removable
without disconnecting, also inter-
chanegeable. Send for pamphlet.
Penberthy Injector Co., Detroit, Mich.

Cheapest, Lightest, and Best. Made by
s Hardwood Split P. Co.. Menasha, Wis.

OTTO GAS ENGINES.

Over 235,000 Sold.

PULLEYS

Horizontal ..... Otto....Gas Engines.
" Vertical......... tto....Gas Engines.
Twin Cylinder.. Otto ..Gas Engines.
Combined.......Otto.. § $33 Bngines
Combined....... Otto.. § as Engines
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

New York Agency,
18 Vesey Street.

SEAMLESS TUBES.—DESCRIPTION

of the various processes of manufacture; with 44 figures
illustrative of the apparatus used. Contained in SCIEN=
TIFIC AMERICAN SUPPLEMENT No. 63%. Price 10 cents.
To be had at this office and from all newsdealers.

. VAN DUZEN
ICAS ENCINE

BN O BOILER. NO COAL.
NO ENGINEER.

A No Extra WATER RENT
: or INSURANCE.
INSTANTLY STARTED.
DURABLE, RELIABLE,
SAFEand ECONOMICAL.

Send fordescription and prices.

Van Duzen Gas Engine CO.,

N ew eatalogue of Engineers’ Specialties.

\ 53 E. 2nd St., CINCINNATI, 0.

© 1889 SCIENTIFIC AMERICAN, INC

OIRALUSE JHLLLAB,

£ AONWORRS

W B BUFNS

ELECTRO MOTOR, SIMPLE, HOW TO
make. By G.M.Hopkins.—Description of a small electro
motor devised and construeted th a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would have sufficlent power to operate a foot _
lathe or any machine requiring not over one man power.
Wwith 11 ngures Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, 641. Price 10 cents. To be had at
this oftice and from all newsdeslers.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 Ib.
pressure. Send for Lists,

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

wnRKI"a MonEls Machinery, metal

or wood, made to order by MASON & RAUCH, Successors
to J. F', Werner, 62 Centre Street, New York.

Hovelby e Rurnaten

Expose an Immense

Heated Surface.

Extract all the Heat from

the Gases. Kurnish Pure

Warm Air in abundance,

Fifteen Years of Test.
Uriversally Satisfactory.

Send for * Our Furnace Book.”

Abram Cox Stove Co

MANUFACTURERS,
Philadelohia and New York.
Mucluues aund 20" Dr ills.

KE' SEATI" DA VIS, Rochester, N. Y.
TIEE
Scientific Amevican

ESTABLISHED 1546, »
The Most Popuiar Scientific Paper in the World.

Only 83.00a Year, including Postnge. ‘Weekly.
52 Numbers a Year.

This widely clrculnted and splendidly 1llustrated
paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post

Masters; ) rlte for particulara.
! The way toremit is by Postal Order, Draft,or
ExpressMoney 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, drafts, etc., pay-

able to
: MTITIT & CO.,
361 Broadway, New York.
e

TEXRE

Scientific American Supplement,

This ls a separate and dlstinct publication from
THE SCIENTIFIC AMERICAN, but i8 uniform therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIKENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogr:iphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechanisms,
and Maoufactures at home and.abroad are illustrated
and described in the SUPPLEMENT. °

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

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

Building_ Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two handred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors. and with other
filne engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the jatest and best plans for private resi-

| dences, city and country, including those of very mod«

erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, ete.

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

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

PRINTING INKS,

HE ‘‘Scientific American” i¢ printed with CHAS,
ENEU JOHNSON & CO.’S INK., Tenth and Lom-
bard Sts., Phila,,and 37 Rose St., opp, Duane 8¢, N, 1.






