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HENRY BERGH.

The founder of the New York Society for the Pre-
vention of Cruelty to Animals died at his home, 429
Fifth Avenue, on March 12, 1888. He was born in this
city in 1823. He was partner in early life with his
father, a shipbuilder, whose yard was situated at Cor-
laers Hook. In 1842 he retired from business and went
abroad. He was appointed secretary of the American
Legation in Russia by President Lincoln. On his re-
turn, as he passed through England, he became ac-
quainted with the president of the English Society for
the Prevention of Cruelty to Animals, and decided to
found a similar society here. This became his life’s
work. The society was instituted in 1865. Statutory
powers of prosecution and arrest were conferred upon
itin 1866, and thenceforward without salary or compen-
sation of any sort he devoted all his energies to the for-
warding of his chosen cause. The results of the twenty-
two years of work now closed are incalculable in ex-
tent of good. Abuse of the lower beings is now rarely
heard of in this city. In this State there are 400
workers, and thirty-six other States have similar
organizations. The headquarters of the society are in
a building on the corner of Twenty-second Street and
Fourth Avenue, which was erected about 1872. To it
was devoted a legacy of $150,000, which was left to the
society by Louis Bonard, a native of France, who had
amassed a fortune in trading with the Indians.
form of abuse of animals received his attention, and
the officers of his society seconded his efforts. Cock-
fighting, dog-fighting and rat-baiting were all attacked
and practically suppressed by the society. His meth-
ods often seemed arbitrary and quixotie, but every one
supported him, and public opinion was his justifica-
tion for his most extreme acts. His appearance was re-
markable, his height and slender figure and sad coun-
tenance attracting attention even where he was not
known. -
—_———— - ————— ————

ROTARY STEAM SHOVELS.

The manufactory of the rotary steam snow shovel
is located at Paterson, N. J., one of the suburb cities
of New York. But it unfortunately happened that
not one of these remarkable machines was present
in the shop at the time of the recent great snow
storm. All were in use out West, where their won-
derful powers have been exhibited this winter to the
greatest advantage in keeping open the roadways.
Had but a single one of these machines been avail-
able in this vicinity last week, all of the railways
leading to the metropolis might have been soon clear-
ed, anid the greatest portion of the losses to the rail-
way companies and inconveniences to passengers and
the public would have been avoided. One of these
machines placed in front of a passenger train would
have gone through any of the snow drifts we had, at
the rate of twenty-five miles an hour, picking up and
delivering the snow in a great stream, like a column of
smoke, to a distance of one hundred and fifty feet from
the track. It will thus be seen how quickly all the
tracks around New York might have been opened.

In view of the great losses to the trade and commerce
of this city by the recent storm, it would be a good in-
vestment for our municipal authorities to order and
keep in storage a couple of these rotary shovels, for use
in case of emergency. The parsimony and short-sight-
edness of the great railway companies thatcenterhere,
such as the Pennsylvania, the New Jersey Central, the
Delaware & Lackawanna, the New York Central, and
New York, New Haven & Hartford, is such that they
cannot be depended upon to do anything of this kind.

To have such machines on hand in readiness for use
would be simnply an insurance against loss, and would
be a good investment for the city to make, even if the
machines were not called into use more than oncein
ten years.

————— A P st
CAR STOVES.

If there is one thing more certainly demoncztrated
than another by the experiences of the late great snow
storm, it is that every passenger car must be provided
with first-class heaters and a supply of fuel, so that in
case of necessity each car may be kept warm.

During the recent storm probably a hundred trains

190 | WETe stuck fast in the snow within a radius of 25

miles from New York; and had it not been for the pres-
ence of the stoves, great suffering would have ensued.
The plan of heating by steam taken from the engine
will not answer for extraordinary emergencies, like a
genuine blizzard. It is generally necessary to detach
the locomotive from the train to fight the snow, in
which case the cars cannot be kept warm.

It is true many dreadful disasters have happened
from badly constructed stoves, by collisions and derail-
ments. But in every case where the improved forms
of stoves have been used, properly secured, no bad re-
sults therefrom have taken place. It would seem tobe
within the range of legitimate invention to provide
stoves that will not scatter fire, and also with extin-
guishing devices, whereby the fire will be instantly put
out in case of accident to the car.

It is evident the recent legislation in some of the
States aimed to banish independent heaters and stoves
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from passenger cars will need to be modified. The
stoves are almost as necessary for the comfort of pas-
sengers as are seats to sit upon.

O
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THE LESSON OF AN EMERGENCY.

The recent great storm will not have been without
some good results if it energizes the_efforts of those
seeking to introduce some hitherto obviously needed
public improvements, and puts spurs to government
and 1unicipal officials, heretofore all too tardy in
recognizing what is incumbent upon them in the
changed conditions of modern commercial and indus-
trial life. Among such improvements that have long
been urgently called for, one is that of putting under-
ground at least a portion of the telegraph and electric
light wires in all large cities, and burying some of the
telegraph lines connecting the most important com-
mercial centers. It would be ludicrous, were it not too
serious a matter, to think of telegraphic messages being
sent between Boston and New York via London, 6,000
miles under the ocean, as was necessary on March 12
and 18. 'While passenger and freight trains were stalled
in snow drifts all the way from Boston to Baltimore,
the telegraph service of the country was suddenly para-
lyzed, and the arc light wires, torn from their supports
on poles and house tops, and crossing telephone and
telegraphic wires, became at once a source of danger to
human life and probable cause of conflagrations, an
emergency which the companies prudently met by
shutting off the electric light currents, leaving in dark-
ness those who had depended upon them for light.

—_————
A New Water Supply for Paris.

It is well known that Paris is not well provided with
regard to drinking water, having to draw its chief sup-
ply from the upper course of the Seine and the Canal
de I'Ourcq, branching off from the Marne. A Swiss
engineer, Herr Ritter, has submitted to the Paris
municipality a plan by which the city may be furnished
with an ample supply of water from an inexhaustible
source—the lake of Neufchatel, Switzerland—at a cost
of 800,000,000 fr., or £12,000,000. This heavy outlay
would, however, be covered after construction by a safe
revenue for interest and amortization. Herr Ritter is
an engineer who has established his reputation for the
construction of water works, and the success attending
the works he erected at La Chaux-de-fonds has en-
couraged him to make the proposal in question to the
Paris municipality. Some time ago another engineer,
M. Beau de Rochas, proposed to furnish Paris with
water from the Lake of Geneva, at a cost of 500,000,000
francs ; but the scheme was not accepted, probably on
account of the great expense. Herr Ritter is more
moderate in his estimate, and there is a probability of
its be ingaccepted. The principal details of the great
undertaking are given as follows: The distance betwe~n
the Lake of Neufchatel and Paris is 312 miles, and the
surface of the lake is 1,620 feet higher thanthe mean
level of Paris, its total area covering 350 square Kkilo-
meters. This vast body of water, even if it were not
replenished, would be sufficient to supply Paris for two
years at a rate of 182 gallons per head per day, the
level of the lake falling no more than three feet, and the
water, which would flow with a speed of rather under
100 feet per second, would arrive at Paris at a tempera-
ture of 50° Fahr. But a lowering of the level of the
lake is not to be thought of, for the lake has tributaries
yielding a larger supply of water in the hot season
than in winter. Herr Ritter does not intend to take
the water from the surface of the lake, but to draw
it off, as is done in the case of Chicago from Lake
Michigan, by an underground heading 262 feet below
the surface of the lake, where it hasa temperature of
only 43°. The water would be taken through a tunnel
22 miles long, under the Jura Mountains, to the Des-
soubre Valley, in the department of the Doubs, and
thence in an arched conduit along the slopes of the
hills to Paris, where it would arrive still at an elevation
of 394 feet. As the present reservoirs of Paris have an
elevation of only 295 feet, raising the fall, or pressure,
by 100 feet, with a flow of 4,400 gallons per second,
would give a tremendous motive power. Herr Ritter
has calculated that in this manner Paris could be fur-
nished not only with an illimitable supply of excellent
drinking water, but also with the electric light in all
the streets and water power in all the workshops at a
reasonable price, independently of the advantages ac-
cruing to the districts through which the conduit
would be laid, and which could also draw their sup-
plies from the same source. Herr Ritter estimates that
it would take six years to complete the works along
the whole line.—London Morning Post.

el O e
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Look Out for Benzine.

According to the American Exchange and Review,
‘“it is a little known fact that hard friction can develop
sufficient heat to inflame benzine vapor, especially if
the surface rubbed be varnished with shellac.” They
had also been informed by a competent and truthful
mechanical engineer that the head of a ‘‘soldering
iron,” which it is well known is far below ‘‘red heat,”
had, in his own experience, been sufficient to set fire to
an escape of benzine vapor.
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Military Notes.

At some recent experiments made under the auspices
of the aerostatic corps of the German army, good
photographs were taken of the surrounding region
while a balloon was poised 2,500 meters—about 114
miles—in air. It will be remembered that, during pre-
vious tests of this kind, so many difficulties were met
that the promise of any really practically valuable
work seemed rather doubtful. Tireless German energy
and study have at last succeeded in overcoming these
difficulties, if we may judge from the M:litar Wochen-
blatt, but in just what way we are not told, the reason
for this being obvious.

The French Societe d’Encouragement pour la Navi-
gation Aerienne is also hard at work. Just now it is
completing an interesting system of aerial night sig-
naling at great distances, which can scarcely fail to
be of great value to an army in the field. A captive
balloon, only large enough to support a depending in-
candescence light of about thirty candle power [a five
foot gas jet is of sixteen candle power], is sent upward
to whatever distance may be required, a silicious
bronze wire, scarcely thicker than silk,Jeonnecting the
balloon with the ground, and furnishing the electrical
energy for the light from a dynamo below. By break-
ing and completing the current, the incandescence
light under the balloon is made to flash at whatever in-
tervals are required to form letters on the Morse tele-
graphic system of dots and dashes. Thus two armies
in the field, widely separated, the one from the other,
having similar apparatus at their several headquar-
ters, may communicate freely, and the general incom-
mand be enabled to handle both as though they were
at the same spot. Indeed, any number of corps, if
within signaling distance, and this depends, of] course,
upon the clearness of the nights, could be kept in com-
munication with each other and with the general staff.
To prevent the enemy from reading the dispatches two
circular cards, attached at the center, are provided,
so that an alphabet on the one revolves around that
on the other, and thus every message may be sent on
a different and easily understood key. The entire ap-
paratus with duplicate parts, in case of accident, is
ingeniously arranged to be carried in a light two-
wheeler that one man can readily pull along after him.

The maneuvers of the German torpedo fleet
are attracting no little attention just now in Europe,
and it is not at all surprising if the reports of its
effectiveness are not exaggerated. Germany cut but
a sorry figure on the sea, even when her armies in
1870-71 were carrying all before them, and there was
a belief, when she began to build the big ships of the
Koenig Wilhelm type, that she would vie with the
otherpowers in collecting a great fleet of these mon-
sters. But the Germans, a long-headed people, soon
satisfied themselves that more was to be gained by
torpedo boats than great ships, and they soon began
to devote themselves to forming a fleet of these .pew-
erful little craft, and now, though they have an ocean
line of battle of only 23 heavy armorclads, they pos-
sess considerably over a hundred torpedo boats, com-
prising two great fleets, the one at Kiel, the other at
Wilhelmshaven. Each division of these is divided
again into two abtheilungen of three companies or
squadrons. A discipline like unto that maintained
among the land forces prevails, maneuvers and ex-
periments are constant and thorough, and there is rea-
son to believe that a hostile fleet, however strong,
would have its hands full should it approach the Ger-
man coast in any other than stormy weather, and,
under such conditions, it would be employed battling
the elements.

In the new school of the soldier, called for because of
theradoption of the magazine rifle, a principal difficulty,
and one not yet met, is the prevention of reckless and
wasteful extravagance in ammunition. A decided in-
clination has been observed among old as well as young
soldiers to be less saving than formerly. The German
or French soldier, |if he likes, may fire say twenty
rounds in a minute, and the reduction of the size and
weight of the bullet and powder enables him to carry
half again as many cartridges as before.” In times of
excitement, should he lose his head, that is to say, his

wits, he might empty his cartouche box and also his|

bandolier at short notice, so short, indeed, that, when
the enemy should really come up, and quick firing
would be of vital moment, he would be practically
powerless. A famous American Revolutionary General
commanded his men to ** wait till you see the whites of
their eyes,” referring to the enemy, and thus he made
sure there would not be any ammunition wasted.
After the same idea the German and French officers are
trying to instruct their men, but they have discovered
that a soldier fires with more or less care, according to
the difficulties of loading his piece and the number of
shots he has left him.

From a remark attributed to Admiral Hewett, R.N.,
during a reception given him recently by the municipal
governiment of Genoa, it would appear likely that Italy

intends to join England on the seas as well as the
Austro-German alliance on the land. In answer to
Signor Paresi’s expressions of satisfaction at the pres-
ent cordial relations between Italy and England, the
admiral is reported to have said : ‘*‘ The bonds which
unite us may in all probability find in the near
future a practical illustration in the union of the
Italian and English fleets.” I.)Avenir Militaire, com-
menting upon this, wonders how Italy can entertain
the idea, and then guesses it is because she would
force France to give up Nice and Savoy, following
the general idea of ‘‘Italia irredenta.” These two
provinces, it says, remain with France from choice,
and would not returnif they could.
et
Internal Stresses in Ordnance.

From the failures which frequently occur with guns
of large caliber, it would appear, says Engineering,
that the initial stresses in the interior of the metal of
the various rings, which have hitherto been treated in
practice as negligible quantities, have an importance
as yet not properly allowed for by their designers. The
reason of such neglect is by no means obvious, as in
the case of ordinary cast iron guns their importance
has long been known and acted on in a practical way
by Rodman and others, but in modern steel guns,
where both theory and experiment concur in the con-
clusion that their effects are intensified, they have,
until lately, been treated as non-existent. This in-
crease, in the case of steel,is due to the higher elastic
limit of this metal as compared with cast iron, for the
internal stresses cannot exceed that corresponding to
the elastic limit, or the metal will take a permanent
set and relieve itself of the excess, and consequently
the value of the stresses in question can attain a much
higher value with the more modern material. The
only person who seems to have fully understood the
great importance of these internal stresses is General
N. V. Kalakouski, of the Russian artillery, who has
carried out a most painstaking and laborious series of
experiments with a view to determining the actual
values attained by these stresses in different cases, and
of these experiments a fairly complete account is given
in a recent issue of the Revue d’Artillerie. The plan
adopted was to cut disks of metal from steel cylinders,
and to engrave on the face of each a series of concen-
tric circles, dividing the disk up into a series of an-
nular rings, the diameters of which were then carefully
measured. The rings were then turned off successively
in a lathe, fresh measurements of the diameters being
made between each operation. It was then found that
the values of the diameters had in general changed,
thus proving the existence of internal stresses, the
numerical values of which could be computed from the
diametrical alterations, and frequently amounted to
many tons per square inch.

—_— et r——
New York in Danger from Cholera.

The following report of Assistant Surgeon J. J. Kin-
youn of analyses of the water of New York bay is im-
portant, because it shows that the bacillus of Asiatic
cholera may live in salt water, and because Hoffiman
Island is believed to be infected by cholera germs :

*“The cities and towns discharging their sewage into
the New York bay have an estimated population of
three millions of people. In view of this fact, a chemi-
cal and biological examination of the bay water was
undertaken, for the purpose of determining its con-
tents, and also to find how long it would support life
of the different micro-organisms, more especially that
of Asiatic cholera. Accordingly, specimnens were ob-
tained at different places, being collected in sterilized
flasks. The first was obtained at the Narrows, the sec-
ond alongside the steamship Britannia (lying in quaran-
tine), the third at Hoffman Island, and the fourth at
Swinburne Island. These different specimens were col-
lected in thirty minutes, and just at incoming tide.

¢* Chemical examination of one liter:

NARROWS.
Chloride of potash and soda...............ccooeennn.. 20'8 grms
Carbonates..........coiiiiiiiiiii it e A trace,
Todine . oo oiieniii i e A trace,
Free ammonia........cooveiiitiiiiiiiiiiiiiiiiiiienn.. A trace
Albuminoid ammonia.... ......... ...... ...l 0:158 grm.
STEAMSHIP BRITANNIA.
Chloride of potash and soda......... e, 20°82 grms.
Carbonates. ... oottt A trace.
Jodine.....oouieniiie it i A trace.
Free amMmONia . .oovvven it iiiiieiiiiiiieiaeanas A trace
Albuminoid ammonia ...............iiiiiiiiiiana.. 0°158 grm,
HOFFMAN ISLAND.
Chloride of potash andsoda......................... 21'64 grms.
Carbonates. ... ...ciit tiiiiiiii e A trace.
Jodine......cooiiiit tiiiiiiii i e e A trace.
Free ammonia........... ... e ee eieeeeieaieeeas A trace.
Albuminoid ammonia..............eeiiiiiiiiiiaL, 0158 grm
SWINBURNE ISLAND.
Chloride of potashandsoda........................ 21'814 grms,
Carbonates..... ......iveiiiiiiiit i e A trace.
Todine...overeieee e i et A trace,
Free ammoniat........cooovviiiee ciiiiiiiinnianan A trace.
Albuminoid ammonia..............oieven cveeeeenan 0°158 grm.

Reaction was slightly alkaline,

¢ Plate cultivations were made from each of the dif-
ferent specimens, and at the end of five days had de-
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veloped colonies of bacteria. Examinationshowing the

number of micro-organisms :
NAITOWS .. oeiiiiiiiiii i
Britannia’s anchorage.......... ....
Hoffman Island..............c.... ...
Swinburne Island.....................

4,500 to cubic centimeter.
10,200 to cubic centimeter.
9.600 to cubic centimeter.
11,700 to cubic centimeter.

“The micro-organisms found in each were several
varieties of micrococei and one of a large bacillus.
These were transferred to cultivation tubes for further
observations. On November 12, test tubes partly filled
with sea water were thoroughly sterilized and inocu-
lated in the usual manner, with pure cultivations of
the spirilla of Asiatic cholera, and also of Finkler and
Prior. Cultivation tnbes were inoculated from the
water from day to day for the purpose of determining
the longevity of the growths. During the first five
days the water seemed to exert a slight inhibitory in-
fluence over their development. It was further ob-
served that until January 20, a period of sixty-nine
days, the characteristic growth of the spirillumm of
cholera Asiatica could be produced in peptone gelatine.
That of Finkler and Prior has a yet longer lease of
life.

‘ Examinations made from time to time, both by the
plate method and direct staining, show conclusively
that these spirilla have not only been kept alive, but
have also greatly increased in numbers.

‘“ After closely studying the currents of the upper
bay, I amn led to believe that if dejecta from cholera
patients should be thrown into the lower bay, cholera
could gain a foothold on the contiguous shores, where
every condition favorable to its development and prop-

agation sometimes exist.”
e el e

Breaking of a Large Steam Engine,

One of the largest condensing beam engines in
Brooklyn was running the other day, apparently in
perfect order, when suddenly there was a sharp snap,
then a general grinding of heavy iron, steel rods, and
bars, and the powerful engine was destroyed.

The engine was in the jute manufactory of Bu-
chanan & Lyall, which is on President, between Hoyt
and Bond Streets. Engineer Small was in charge of
the engine, and was just about to stop it for the day
when the crank pin strap broke. This strap isa piece
of wrought iron six inches wide and four inches thick,
which connects the crank by means of the connect-
ing rod to the walking beam. The connecting rod
was thus loosened at one end and went flying about,
wreeckingeverything it touched. The fifty inch piston
was thus released, and it descended to the bottomn of
the cylinder and cracked the lower head. The force
of steam sent the piston up with great violence, and
the upper head of the cylinder was also eracked and
torn off. The engine room soon became filled with
steam, and the work of destruction continued. The
connecting rod in its descent struck a large brace,
and thus made a lever of the walking beam that was
being forced down with tremendous power. This force
and resistance snapped off the three-inch bolts which
hold the caps to the upper. part of the gallows frames,
and the frames, which were four inches thick and six
inches wide, were broken to pieces. Large pieces of
the wrecked engine were hurled in all directions, and
everything in the room was more or less damaged.
The plunger pump was a total wreck, and the air
pump rods were broken as though they had been
straws.

Engineer Small and his fireman stood bravely at
their posts, and although the room was filled with
steam, through which 100 pound chunks of metal
were flying in all directions, they managed to reach
the stop valves on the boiler and cut off the steam
from the broken engine. The momentum of the big fly
wheel was enough to keep the broken shafts and rods
in motion for a few minutes after the engine had been
a total wreck, and the broken pieces continued to
smash things until at last they lost their power and
quieted down like an expiring demon.

Nickel Plating Solution.

According to the Bulletin Internationale de U Elec-
tricite, the following solution is employed for nickel
plating by several firms in Hainault. It is said to give
a thick coating of nickel firmly and rapidly deposited.
The composition of the bath is as follows:

Sulphate of nickel........cccvviiiiiiiiiiiiiiiiiie, 1 1b.
Neutral tartrate of ammonia 11'6 oz.
Tannic acid with ether 0'8 oz
Water...........cceun O 16 pints.

The neutral tartrate of ammonia is obtained by satu-
rating tartaric acid solution with ammonia. The nickel
sulphate to be added must be carefully neutralized.
This having been done, the whole is dissolved in rather
more than three pints of water, and boiled for about a
quarter of a hour. Sufficient water is then added to
make about sixteen pints of solution, and the whole is
finally filtered. The deposit obtained is said to be
white, soft, and homogeneous. It has no roughness of
surface and will not scale off, provided the plates have
been thoroughly cleaned. By this method good nickel
deposits can be obtained on either the rough or pre-
pared casting, and at a net cost which, we are told,
barely exceeds that of copper plating.
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THE GREAT STORM IN NEW YORK AND VICINITY.

A snow storm of very great severity, preceded by rain,
visited New York and vicinity on the 11th, 12th, and
13th of the present month. For over 48 hours a very
heavy northwest wind storm prevailed, and caused the
snow to drift in all directions. In area the storm may
be said to have reached from the line of Boston on the
north to points south of Washington, and as far as the
middle of the State of New York toward the west. New
York City was about at the center, but the cities on
the Hudson River suffered still more. In Troy and
Albany the depths exceeded those reached in the me-
tropolis.

At this and other ports there was considerable injury
to the shipping.

At the Delaware Breakwater, constructed for protec-
tion from easterly gales, much damage was also done,
as the breakwater in this case was of little utility.

In and around this city the railroad communication
was cut off, vessels were detained from reaching the
harbor, telegraph lines were torn down, for two days
an almost total suspension of business occurred, and
for a week from the beginning of the storm its ef-
fects were still felt in the stagnation of business inter-
ests. Articles of food became scarce, milk was not to
be had in the city, and patent condensed milk had to
be used by all. The price of all provisions tended to
rise, notably that of meat and poultry. In the suburbs,
where many business men reside, thousands were de-
tained either in their houses or on trains of cars. On
all the roads the morning trains of Monday were
stopped by the storm, and in some cases two nights
were spent by the belated passengers on board the
trains. The New Jersey railroads, and those running
from the Grand Central Depot toward the north and
east, suffered greatly. Where the trains were delayed
at stations the capacity of the neighboring country was
taxed to its utmost to provide food for the passengers.
In many casesthe houses in the vicinity afforded refuge
to the passengers, and contributions of coffee
and food in general were sent to the depots
for the use of all. At some places long lines
of cars and engines, representing ten or more
separate trains, were snow-bound. The sus-
pension of mail facilities was absolute for
over 48 hours.

The great cause of trouble on the railroads
here was the want of adequate snow plows.
The snow, while in places very deep, on an
average did not cover the tracks to a greater
depth than three feet, and there is little
doubt that a single really competent snow
clearer plow, such as the rotary steam snow
shovel, would have been enough to clear
all the roads in a short space of time. Had
a single road possessed such an apparatus,
it could have run it up and down its own
tracks and - cleared them, and then trans-
ferred it to the next road, and thus secured
an early resumption of traffic. But a storm
like this is to be looked Upon in the same
light as an earthquake. It was -unprece-
dented, and may never happen again in the
lifetime of any of us.

The immediate effect of the storm in the

tained between stations. It is obvious there is room
here for some method of keeping this space clear of
snow, whether by the application of steam, which, in
so limited a space, would seem practicable, or by the
use of a proper scraper. The effects of the storm are
shown in some of our views in various parts of the city.

We give a view of the scene in front of the office of
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HOOK AND LADDER No. 14, ON 125th STREET.

‘the SCIENTIFIC AMERICAN on Broadway, where every

effort was made to get the cars through, but it was
without avail, and they were dragged by main force
through the snow entirely off the track. Eventually
the cars were abandoned, and the horses were returned
to the stable. The same story was repeated all over
the city. The entrance to the Fourth Avenue tunnel
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track. Fortunately no injury was done to the sur-
rounding houses or to passers-by.

The fire department awoke to the necessities of the
hour, by setting to work to build sleighs and hire all
suitable ones, in order to use-them for the transporta-
tion of engines, hose, and ladders to fires. The tele-
phone company finding its wires were, in many in-
stances, crossed by the electric light wires, it became
necessary as a precaution against conflagration to
shut off the light currents, so that the city was, for one
or two nights, practically without illumination. Coal
was delivered with great difficulty to many private
residences. In this and other features of the situation,
a powerful argument was found for the introduction of
underground transportation. Thus the steam supply
company supplied steam without interruption to all its
customers. The gas companies supplied gas without
trouble, while coal and all objects that had to be trans-
ported on the surface were only with great delay and
at the cost of great efforts delivered to those requiring
them.

To dispose of the heaps of snow various means were
adopted. Fires were built against the heaps, and did
some execution. In other places jets of steam Wwere
used to melt the accumulation. All these methods
were more or less effectual, but the immmense quanti-
ties of snow and the latent heat question made them a
very secondary means of grappling with the problem.
Carting the snow to the docks and dumping it into
the river was the most efficient of the methods adopted.

The East River bridge was operated at a disadvan-
tage, the cable transport havingstopped. Inthe'midst
of the blockade thus occasioned an ice bridge formed
across the East River, and several thousand people
crossed upon it.

A very sad feature was the loss of life. Owing to the
exposure, a number of people perished in the city and
suburbs. It is yet too soon to say what the loss of life
is, but it will include quite a large number when all is
told. The storm is popularly called ‘ the

=

blizzard.” It approached pretty closely to
the Western definition of that type of storm,
““three feet of snow and all of it in the air.”
It is quite conceivable that but for the
thickly settled country a very great loss of
life might have been among the effects of
the visitation.
— et —
Fire-Proofing.

‘We have observed what The Sanitary
News well states, <. e., that fireproof build-
ing material iscomingin quite general use in
the larger and finer class of buildings in our
larger cities. Fire ruins show that porous
terra cotta bricks and ;blocks best resist fire,
water, and frost ; next to these in the order
of fire-resisting qualities come concretes and
burned clay work. In the best work done,
the iron work is incased in porous terra
cotta, tile, or brick work in roof, floor, and
tile construction. The hollow tiles are faced
with vitreous tile, slate or any good weather
proof coating, or with a single thickness of
brick. Iron and steel framework incased
in fireproof materials gives the best possible

- city was to suspend all traffic on the surface
street ‘roads. The elevated roads, it would
be supposed, would be free from trouble, but, owing
to the position of their rails, on each side of which
two heavy wooden guard rails are bolted down,
they experienced much difficulty. The rain coated
the rails with ice, snow was deposited upon the
ice, and the increasing fall of snow rapidly filled up
the space. burying the rail completely, and prevent-
ing transit over the road, not enough to keep it clear.
In some instances the cars were all day in going the
length of the road. The people, in many cases, came
down from the cars on ladders, the trains being de-

114th STREET LOOKING EAST,

and the viaduct leading thereto were badly blockaded.
On the viaduct south of the 98th Street bridge, a line
of cars extended back as far as the eye could reach, and
the entrance to the tunnel was cowmpletely blocked
with snow. The New York Central had no plows
capable of clearing their tracks.

In Jersey City a line of six locomotives had attempt-
ed to plow their way through the drifts, the leading
locomotive being a very heavy six-wheeled engine of
the Mogul type. At the Grove Street crossing, one
much frequented by passengers, it was driven off the

A TRAIN OF TWO CARS AND FIVE LOCOMOTIVES PLOWING THROUGH THE SNOW.
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results. There is a growing preference for

light porous walls of hollow material pro-
tecting an iron or wooden framework. Massive or
heavy walls of brick or stone will do for architecture,
but they are not as much of a mechanical necessity as
they were regarded a few years ago.

_— e, r-—

A CONTEMPORARY truthfully says that grindstones,
large or small, good or indifferent, are hopelessly
ruined by running out of true. A wobbly grindstone
and a nervous, passionate mechanic make a combina-
tion that will spoil every tool in the shop that needs
grindstone treatment.
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An Engineer’s Life at Sea.

‘We continue from our issue of March 3 the article
under the above title, from the Practical Engineer.

As soon as 12 o’clock comes, day or night, the third
engineer goes on duty. His first care is to go round the
engines to ascertain if all working parts are keeping
cool, if the bilge pumps are at work, if the water is
well up in the gauge glasses, if the firemen have relieved
each other properly, and if all is in order in the stoke-
hole. He must see if the oil boxes are full, and the
lamps burning brightly. He must also go to the stern
gland through the tunnel, to make sure that it is cool,
and on the way up must see that the thrust block is
not heating. He may also have to use his wits to pre-
vent tricks being played upon him by the one whom
he relieves, as sometimes affairs get unaccountably
wrong as soon as the other is gone, and then upon him
will rest the duty of putting them right. A common
trick is to pour water on the plunger of the feed or
bilge pumps to give a false idea of their being cool, or
to make them suck in cold water through their pet
cocks, that the tyro may immagine them to be properly
working when they are not. It is therefore best to
leave these pumps to be examined last, so that they
may return to their normal condition before examining
them. These'and many other illusions one, in time,
gets an adept at detecting; but on the first watch no
one will try to impose on our tyro, and for the credit
of engineers it may be added that it is a rare occur-
rence for any one to try to pass on anything seriously
out of order, for each one
knows well that when any-
thing of serious import oec-
curs, every engineer has to
turn out to put it right.

The third will relieve the
second or the chief as may
have been arranged by thelat-
ter when setting the watches,
and he goes with a parting
injunction to be sure and call
him should anything go wrong
or anything happen which is
not well understood by the
inexperienced one, who now
finds himself left alone. The
departing feet disappear up
the ladder. He experiences a
strange feeling of desertion.
He is as one in a haunted
room, surrounded by vision-
ary possibilities of all kinds
of disaster to the engines or
to himself. He takes another
look at the laboring monster
beside him, but it is intent
upon its work and makes no
movement of recognition. He
sees the crossheads flashing
up and down with steady
beat, with the pendulum
swing of the connecting rods
below, while in their strong
grasp the cranks swiftly and
ceaselessly revolve. The rest-
less forces at work give our
third a feeling of companion-
ship during these midnight hours, though he likes also
to remember that the firemen are not far off.

After seeing that all is working well, he must try to
familiarize himself with the enginds from every point
of view. They are quite different to the same engines
at rest, and from every new point of view they appear
in a new aspect. From above and below, from front
and back, they must be studied till all novelty about
them disappears. Several watches pass before a thor-
ough mastery of their details can be had, and to attain
this the keenest observation is needed. No scrutiny
can be too minute, and nothing is too trifling to be no-
ticed and refiected upon. When the engines are well
understood, perhaps the most striking point of view is
from near the thrust block. By looking forward be-
tween the columns all the principal moving parts may
be seen in one small field of view. Close by, in rapid
swing, is the low pressure connecting rod, with its cross-
head above, darting along its well-oiled guides. Behind
it may be seen the eccentric rods crossing and reeross-
ing each other in their erratic dance, with the curtsey-
ing quadrants above, while through their midst rushes
the high pressure connecting rod, and crank brasses,
intent only on their work. To the left are the circulat-
ing and air pumps, and the bilge and feed pumps, one
behind the other, all driven from the low pressure
crosshead by broad oscillating levers. To one really
interested in the engines, as all good engineers are,
these rushing, whirling masses of metal have a strange
fascination, and force many curious thoughts on the
solitary watcher who now alone is responsible for the
safe working of the engines.

Next to familiarity with the engines, the third must
get a correct idea of his relative position on board.
This will soon be learned. As a rule, he will have to
de the ordinary engineering work required on board,

under supervision of the second, who also has the im-
mediate control of the firemen, and is responsible to
the chief for the correct carrying out of his instructions.
The position of second is an arduous and responsible
one. Every detail has to pass his inspection, and
through him all orders pass to the third and to the
firemen. The donkeyman, however, who goes on watch
with the chief, and does all the work then required, is
more directly under the control of the latter. With
regard to the chief engineer, it will be found that the
less he interferes with the work the more he will be re-
spected, and the better will the work be done, if he has
capableengineers under him. He compares notes with
the second, consults him, and arranges with him what
work -is to be done when in port, or in reference to
working of the men and engines at sea. His dealings
should be entirely with the second, or the work will
not be well done, and jealousy and bad feeling will soon
appear. He may and must be firm, but the hand of
iron should be as far as possible concealed under the
velvet glove of courtesy. A bullying chief, or one
who finds it necessary to display his authority, simply
shows his weakness. He may be feared and disliked,
but he cannot be respected. Whatever be the cause,
whether imperfect education or roughness of up-bring-
ing, it can hardly be denied that the self-assertive chief
is too often to be met with, though there are many
bright exceptions. As might be expected also, this un-
worthy kind of self-esteem is often in inverse ratio to a
wan’s capabilities, or to his position, as for instance the

VIEW ON GRAND STREET.

most self-opinionated men may be found among the
more inefficient of the firemen, to whoin orders must be
given, but who must never be reasoned with. Among
firemen, however, as among engineers, may be found
many noteworthy exceptions.

All the parts of humnan mechanism on board bear a
certain analogy to those of the engines. The chief
engineer may_.be compared to the steam which drives
all, but which is most effective when least seen and
heard. The second is like the main driving parts of
the engine, the third like the main parts driven, while
the firemen in their varying degrees of excellence form
the rest of the mmechanism. Only when each part is in
its proper place, and fulfilling its proper functions, can
there be peace among engines or men, so that the full
effective power of each can be developed.

Thus we find that one of the first duties of a third is
to understand not only the inter-relations of the vari-
ous parts of the engines, but also his own relative posi-
tion in the higher human mechanism of which he forms
an important part.

Poison in Respired Air.

Messrs. Brown-Sequard and D’Arsonval have com-
municated (Compt. Rend., cvi., 106) the results of some
interesting physiological experiments, which tend to
show that an organic substance of a poisonous charac-
ter is contained in the air expired by both human
beings and animals. The object of the experimental-
ists was to prove that expired air participates largely
in the production of pulmonary tuberculosis. They
state that air to which 1 per cent of carbonic acid has
been added is by no means so injurious as expired air
containing the same amount of that gas, and that the
ammonia always present in expired air will not account
for the symptoms produced by inhaling the latter. The
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injection into the veins of animals of a liquid obtained
by passing the expired air either of human beings or
dogs through water was followed invariably by certain
symptoms, including slightly dilated pupil, a marked
slowing of respiratory movements, a considerable para-
lytic weakness, especially of the hinder limbs, and a
rapid lowering of the temperature. Although the heart
is not much affected at first, after three or four days it
acquires a morbid activity. Larger injections of the
liquid give rise to excessive contraction of the pupil,
increased paralytic weakness, and a choleriform diar-
rhea. The authors of the paper believe that it is to
this poisonous principle, of which the exact nature is
as yet undetermined, that the dangerous character of
expired air is due. The liquid used in the above ex-
periments had neither an acid nor an alkaline reac-
tion, so that the principle would appear to be neutral
in character.

<>

How Business is Affected.

The Iron and Steel Trades Journal (London)notices
that great surprise is being expressed in certain quar-
ters with regard to the fact that the raw materials
and labor do not rise in price so fast as the finished
products. Crude iron is quoted about the price ruling
in December, while finished iron and steel arefrom 10s.
to 20s. per ton higher. We have never known, adds
the editor, an improvement in trade to produce any
other state of matters. In like manner, when a de-
pressed period sets in, the crude products and labor
reap a corresponding advan-
tage, as the prices of finished
articles always go down rapid-
ly in face of a falling mar-
ket. The cause is not ob-
scure.

‘When a revival in trade is
felt, there is a wider disposi-
tion to trust, and loanable
capital that has been ‘* fructi-
fying in the pockets of the
people ” during the preceding
depression comes into use and
helps on the expansive move-
ment. Confidence begets con-
fidence. The necessary lubri-
cant to loosen the wheels of
the great industrial machine
is easily procured in busy
times. Thus we find that a
much larger percentage of
new companies are being suc
cessfully floated, and capital
comes forth from its hidden
corners.

When capital is willing,
credit is always good, and
there is apt to be much specu-
lation not resting on a solid
basis. When credit is good,
undue rises in prices are, to
a certain extent, delusive,
and caution must be .exer-
cised in dealing with statis-
tics founded on values. The
recent long continued depres-
sion was more a depression
of prices than a falling off in the volume of trade.

_——rr—
Railway Signals.

One pull of the bell cord signifies * stop.”

Two pulls mean ‘‘ go ahead.”

Three pulls mean ‘ back up.”

One whistle signifies “ down brakes.”

Two whistles signify ‘ off brakes.”

Three whistles mean ‘‘ back up.”

Continued whistles indicate ‘‘ danger.”

Short rapid whistles, “ a cattle alarm.”

A sweeping parting of the hands on a level with the
eyes means ‘‘ go ahead.”

A slowly sweeping meeting of the hands over the
head signifies ¢ back slowly.”

A downward motion of the hands, with extended
arms, signifies ‘‘stop.”

A beckoningmotion with one hand indicates ‘ back.”

A red flag waved up the track indicates ‘‘ danger.”

A red flag by the roadside means ‘‘ danger ahead.”

A red flag carried on a locomotive signifies *‘ an en-
gine following.”

A red flag raised at a station means ‘‘ stop.”

A lantern swung at right angles across the track
means “stop.”

A lantern raised and lowered vertically is a signal to
‘“start.”

A lantern swung in a circle signifies ‘** back the train.”

OO

IN the absence of plumbago, those who are annoyed
by a creaking hinge on a door may be glad to know
that by rubbing the end of a common lead pencil upon
the offending part it will immediately be reduced to
absolute silence. Blacklead is one of the best lubrica-
tors known.
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The Pasteur Treatment in Barcelona,

The municipal authorities of Barcelona, as we an-
nounced last year, have established a municipal micro-
biological laboratory, mainly with the view of enabling
persons bitten by rabid animals to obtain the advan-
tages of Pasteur’s method of treatment. To the post
of director of the laboratory Dr. Jaime Ferran, whose
name is well known as having proposed and carried
out a system of anti-cholera inoculations, was appoint-
ed, and he has been assisted by Drs. Pauli, Comnmenge,
and Lluch. A report of the work done from May 10 to
December 10, 1887, has just been published in La In-
dependencia Medica. Altogether eighty-five persons
have been subjected to the treatment. Of these,
twenty-five had been bitten by animals that were
certainly rabid, fifteen by those which had been pro-
nounced rabid by medical men or veterinary surgeons,
and thirty-seven by animals which were believed to be
rabid, but whose condition could not be verified by
professional men. The remaining eight persons had
not been bitten at all, but submitted to the process in
order to prove its harmlessness. The duration of the
treatment was more than three months in forty-three
of the cases, more than forty days in sixty-three, and
less than that in twenty-two cases. Not a single case,
either of those who had been bitten or of those who
had not, proved fatal. The wounds were caused by
seventy-two dogs, two cats, and two mules. Two of
them were not bites, but disséction wounds with instru-
ments tainted with the virus of rabies. At first Dr.
Ferran carried out the inoculations of his rabbits ac-
cording to Pasteur’s method—i. e., by trephining.
Recently, however, he has adopted a new, and, as he
believes, an improved, plan—viz., the injection of a
single drop of the emulsion of the medulla containing
the virus into the anterior chamber of the rabbit’s eye.
This produces exactly the same effects in
about the same time as the trephining
method.—Lancet.

e

Workshop Management.

The selecting of foremen is one of the most
difficult duties that can confront owners of
manufacturing establishments. It is gene-
rally found that the man who is the most
capable artisan, and well up in all matters
relating to his trade, is entirely void of the
force of character and power to conmand
others which are essential features in a good
foreman, while the man who possesses the
latter qualifications is often a very inferior
worker. We have heard of a manager of a
great establishment, says the editor of the
Iron and Steel Trades Journal/, who ap-
pointed an artisan to be foreman, owing to
having observed that he was always moving
hurriedly between the workshop and the
store. The appointment elicited the fact
that the new foreman, being a poor worker,
had been content to ‘‘run the messages”
for the other workmen, and his alertness while on the
trot between the workshop and the stores had led the
princjpal manager to fancy that he was an exception-
ally earnest, faithful, and capable servant, and worthy
of promotion. It isalso well known that a large per-

Fig. 3—THE MAGNETIC COIL.

centage of workmen spend their evenings doubtfully,
and are never fit for their duties till a good part of the
working day is spent. It is only in the_large establish-
ments this is possible, but the evil prevails wider than
most employers and directors fancy is possible. We
have inquired very closely into ;this point,
and regret that we must admit that a great
deal of unnecessary laxness obtains in our
workshops, and cheap foremen are generally
without backbone and worthless. Those
who superintend should be superior to those
“under them in every respect, know how every
job should be done, and how every man in
the works is employing his time.
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IN New York the law makes it a misde-
meanor for a keeper of a boarding house or
restaurant to abuse the confidence of his
patrons by substituting butterine or oleo-
margarine for true butter. It will be in
order next for Michigan to protect her in-
dustries by prohibiting the use of salt pro-
duced by evaporating the waters of an ocean
into which thousands of tons of sewage are
daily poured. There is nothing like a pa
ternal government.

EDISON’S NEW SYSTEM OF TELEGRAPHY,
We illustrate herewith a system of telegraphy re-
cently introduced by Mr. Thomas A. Edison, and

Fig. 1.-THE PHONE.

known as the phonoplex system. It is operated Ry an
induced current, and may be used successfully upon
lines 100 miles or less in length. It finds its prinecipal
use in connection with the ordinary Morse lines. The

\
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Fig. 2 -THE TRANSMITTER.

current used in operating the system has no effect
whatever upon the instruments of the Morse system,
neither does the current used in the Morse systemn in-
terfere with the phonoplex apparatus. It may also be
used in connection with duplex and quadruplex wires,
thus enabling a long stretch of wire to be util-
ized in connection with intermediate stations.

The equipment of an office consists of a key,
a transmitter, magnetic coil, small resistance
box, and the phone, two condensers, two cells
of gravity battery, and four of electropoion, the
whole requiring no more space than an ordi-
nary Morse instrument.

The phone (shown in Fig. 1) consists of a
hollow column of brass resting upon a wooden
base inclosing magnets. At the lower end of
the column is a rack and pinion by which the
magnets can be adjusted. At thetop of the column,
in a suitable cell, is arranged the diaphragm, to the
center of - which is attached a screw-threaded pin pro-
vided with an adjusting nut and binder at the top. A
split hardened steel ring, which is apertured trans-

Fig. 4-THE EEY.
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versely, is received upon the pin and rests upon the
diaphragm. When a momentary current is sent
through the coils of the magnets, the diaphragm is
drawn down, throwing the ring violently against the
top nuts, producing a sharp, loud click.

The transmitter (shown in Fig. 2) is interposed be-
tween the key and the magnetic coil. The key ope-
rates the magnet of the transmitter, and the arm of the
transmitter is arranged to control the electrical con-
tacts, as shown in Fig. 6.

Fig. 3 represents the small magnetic coil which is
used to produce the induced current, by which the
phones upon the line are operated.

The key (shown in Fig. 4) is constructed so that when
the lever is opened or thrown to the right, it closes the
circuit around the magnetic coil through the points of
the transmitter, and when closed or thrown to the left
it opens this battery, and at the same time short-circuits
the magnetic coil. This is necessary, as an open circuit
electropoionbattery of low resistance is used to transmit
the signals, and it is desirable to cut out this battery
at all times, excepting when signals areto be sent. By
this arrangement the manipulation of the key is ex-
actly the same as that of an ordinary Morse key,
although the effects are different.

A small resistance box is placed in the circuit in such
a way as to receive the current when the circuit of the
coil is broken on the up stroke. The current passing
through the spools of the resistance box thus produces
an audible distinction between the up and down move-
ments of the key as manifested in the phone, the up-
ward movement being distinguished by a light stroke
and the down movement hy a heavy stroke.

Fig. 6 shows the arrangement at station. ML is the
usual Morse line, with Morserelay, A, and ordinary key,
B, shunted by condenser, C, to keep the line closed to
theinduction impulses. At each office where
it is desired to operate the phonoplex there
are placed in the main line a magnetic coil
and a phone. The armature of the trans-
mitter responds to the action of the key, a,
through the transmitter battery and wires, 1
and 2. These wires,1 and 2, form a local
circuit to excite the coil of the transmitter.
The circuit around the magnetic coil, which
is used to send the induction impulses to
the line, starts at the right hand side of the
magnetic coil, thence through coil, battery
to post, b, on the key, a, through which it
passes along wire, 3, to the armature of the
transmitter. This circuit is completed to
the left hand side of the magnetic coil from
the transmitter points, C and E, and along
wires, 7 and 9 or 8 and 9, depending upon
the position of the armature, and whether
it is attracted by its magnet or influenced by
its spring.

‘When the lever of key, a, is thrown
to the left or closed, the coil battery cir-
cuit is left open at point, b, and the mag-
netic coil is short-circuited through wires, 9, 8, spring,
e, of transmitter, transmitter armature, wire No. 8 and
wire No. 6 to main line. The coil battery is left open
for the reason that it is of very low resistance and

EDISON PATEN

Fig. 5-THE RESISTANCE BOX.

depreciates rapidly when left on closed circuit. The
magnetic coil is short-circuited when not in use, so as
to keep the resistance of the same out of the main line.
When the lever of key is thrown to the right and
makes contact with point, b, it breaks its contact at
point, H, throwing the magnetic coil into
the main line circuit and closing the circuit
of the coil battery around the magnetic coil
through transmitter points. This is done
when the operator desires to send a mes-
sage. With the lever in the above position,
when the key is depressed, the local circuit
being closed, the armature of the transmit-
teris attracted toward its magnet, thereby
breaking contact at spring, e, and sending
an impulse from the magnetic coil into the
line. When the key is released the armature
of the transmitter is also released, and the
circuit is broken at point, ¢, thus sending
another impulse into the line, but through
resistance box, d. This forms the up stroke
in the phone, and the resistance has the
effect of making it lighter than the down
stroke, so as to enable the operator to dis-
tinguish the difference between the two and
avoid getting ‘ back stroke.” Wires 4 and_5,
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leading to points, f andg, respectively, shunt the phone
out of the main line while the home office is working ;
an insulated point attached to the lower point of the
armature of the transmitter permitting the spring, g,
to make contact with point, f, just before the circuit
is broken at point, E, when the armature is depressed,
and breaking contact again after the circuit has been
opened at point, ¢, when the armature is
released. The phone at the home office
is silenced while the home office is work-
ing, for the reason that its responses to
local induction impulses are very loud,

badly ventilated that the illuminating power of the
flame was distinctly diminished ; other pieces being at
the same time placed in a current of air in glass tubes
exposed to the light of the flame. After about 20
weeks, the exposed papers, in common with all the
other contents of the chamber, were covered with an

MOHSE LINE,

equal depth of a light brown sooty deposit, while those

MORSE

and if it were permitted to work, some
difficulty would be met with when the
receiving operator desired to ‘ break.”
The small condenser, ¢, is placed around
the magnetic coil to quicken the impulses
and prevent sparking at points, c and e.

The phonoplex system more than dou-
bles the capacity of a line, as it may be
used between any number of intermediate
stations, any two of which may carry on
telegraphic communication independent-
ly of the others and independent of the
Morse system.

The cost of maintenance is very light—
the only actual outlay required is for the
provision of battery material. It is esti-
mated that the cost of operating a single station will
not exceed $1.50 per month.

°

-

Gaseous Explosions of Platinum,

The curious fact was some time ago brought to light,
says Nature, by Nahrwold, that solid particles are
ejected from a platinum wire glowing under the in-
fluence of an electric current, and form a metallic in-
crustation upon the walls of a glass tube by which the
wire is surrounded. The cause of the emission of these
solid particles of platinum has, however, until recently,
remained a complete mystery. In the number of the
Annalen der Physik und Chemie just received will be
found aninteresting paper by Dr. Alfred Berliner, who,
in the course of a series of experiments upon the occlu-
sion of gases by platinum and palladium, has discov-
ered the source of this singular phenomenon. Thin
strips of platinum, before being charged with the gas
under experiment, were inclosed in a narrow glass tube,
and freed from all occluded gas by being heated to
redness, in vacuo, by the passage of a constant electric
current for several hours. At the expiration of this

The Flying Mau,

I believe that athletes such as those who first ob-
tained mastery over the problem of the bicycle could
very.soon learn to float, to ascend, to descend, to ride
upward, to soar, and so forth, in a way which would
very decisively indicate the possibility of a much fuller
mastery over the problem of flight later on. Experi-
ments which have been already made
prove decisively that a man’s weight can
be supported by planes or sails of very
moderate extent—not much greater, pro-
portionally, to his body than an eagle’s
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Fig. 6-THE PHONOPLEX CIRCUIT.

in the glass tubes were unaltered. The woody paper
alone had the faintest yellow coloration due to the
action of the light. The products of combustion of
coal gas do not, therefore, discolor or affect paper in
any appreciable degree; and thus it follows that gas
may be freely used in libraries that are properly
warmed and ventilated.

AN IMPROVED BRIDLE BIT.

A fork bit, adapted for use with the ordinary bit, to
cure horses of bad or vicious habits, and to improve
the action and style of all horses upon which it is regu-
larly used for a short time, is illustrated herewith, and
has been patented by Mr. James Morrissey, of Baby-

time the metallic incrustation was invariably found | 4

when occluded gas had been evolved. On charging
the strips with various quantities of any particular
gas, the amount of incrustation formed after the com-
plete expulsion of the gas in each experiment was
found to vary in the same proportion. Hence it ap-
pears pretty clear that the evolution of gas is necessary
for the emission of solid particles. This result is strong-
ly confirmed by the fact that palladium, which has
such a remarkable power of occluding gases, produces
a similar incrustation much more readily and at a
lower temperature. It appears probable that the ac-
tion is nerely mechanical, that we have, in fact, an
immense number of microscopic volecanoes or solfataras,
evolving the occluded gases with such energy that por-
tions of the crater walls are detached and carried away
by main force, like their brethren on the large scale,
the scori® and lapilli, to distances very considerable in
comparison with the size of the vents.

The Effect of Gas upon Paper,

Herr J. Wiesner has sent to Dingler’s Journal a fur-
ther comnmunication upon the discoloration of papers
by light. He has already shown that papers contain-
ing woody fiber rapidly become yellow under the in-
fluence of light, owing to oxidation chiefly induced by
the more refrangible rays, and that wood pulp papers
would naturally be specially liable to discoloration.
Gas light is less active than electric light in
this respect, owing to the comparative ab-

MORRISSEY’S BRIDLE BIT.

lon, Long Island, N. Y. It is made with a fork-like
frame, consisting of a rigid metal bar, as shown in Fig.
2, the two prongs passing up outside the horse’s jaws,
and their ends being turned over to make eyes, the
prongs being united by a transverse mouthpiece, the
center of which has an upwardly projecting inverted
U-shaped portion. Above the center of the metal bar
are loops for attaching checks from the girths of the
saddle or the traces of the harness, and integral with
the outer side of the prongs, opposite the mouthpiece,
are similar loops for cheek straps to hold the auxiliary
bit loosely in the middle of the mouth. A pad or pro-
tecting strap is held in engagement with the inner flat-
tened end of the metal bar, which has slots for retain-
ing the strap by which the device issecured to a harness.

wings—if only there is either rapid mo-
tion of advance or a strong current of air
against their slightly slanted surface. But
these experiments have not yet been so
carried on as to show fully what can be
done when practice in the art of balanc-
ing in the air and in making the adjust-
ments necessary for changing the direc-
tion of flight has been sufficiently ex-
tended. Yet Mr. Charles Spencer, a teach-
er of gymnastics in England, was able,
after obtaining no greater velocity than
would be given by running down a small
incline, to sustain flight by the support-
ing action of wicker wings for a distance
of 120 feet. Besnier, indeed, toward the
close of the last century, devised a mmethod of supporting
the body by pinions, which enabled himn, after a sharp
run, to fly across a river of considerable width. It is
certain that very little is to be gained from the at-
tempts which have been made to direct balloons. The
velocity which can be given to a balloon in still air is
very small. A very moderate breeze would carry a
balloon one way despite all the mechanical attempts to
direct it in another, let the balloon be shaped as it
may. Moreover, all such attempts are dangerous, for
the wind has a great hold on the necessarily large sur-
face of a balloon, and going against the wind would
subject the balloon to destructive influences. When-
ever man attacks the problem of flight, seeking real
advantage from its mastery, he will aim at much more
than such mere floating power as the balloon gives—at
more, even, than the rapid floating motion, with power
of guidance, which may be obtained by the experi-
ments suggested above. There must also be a power
of energetic propulsion while still in the air. This
might be obtained by suitable adjustments of levers to
be worked by a man in actual flight. But while I be-
lieve flight to be possible for man in this way, I con-
sider the only kind of flight which is likely to be really
useful to men to be that of flying machines propelled,
balanced, and directed by some one or other of the
natural forces man has brought under his control.
That man, who has learned to traverse the land more
swiftly by mechanical means than its most actual
denizens, and to make the wide seas his highways by
similar devices, should be unable to travel in the air,
which by natural selection alone has become the home
of creatures descended from reptilian forms, ijs to me
unthinkable.—Richard A. Proctor, in Philadelphia
Press.
AN IMPROVED QUILTER,

Among the many inventions of quilting attachments
for sewing machines made by Mr. Henry T. Davis,
the accompanying illustration represents what is con-
sidered the most perfect of all quilters he has ever in-
troduced. Among the main advantages it possesses
over his previous inventions are the cheap price at
which it can be manufactured, as some parts are en-
tirely dispensed with which were formerly used, thus
making it lighter and very much more simplified, so
that any lady can operate it. The lining of the quilt
isrolled up on the outside roller, and the top is rolled
up on the roller near the needle of the machine. The

cotton is placed on the lining, one layer at a time, and,
as the quilting is made, every time a line is
sewed the operator loosens the outside roller

sence of actinic rays from the former. It
has lately been declared that gas acts preju-
dically upon paper in other ways, and is
therefore unsuitable for lighting libraries;
and Herr Wiesner has instituted careful ex-
periments with a view to test the “truth of
these assertions. He had before demon-
strated that a wood paper after four months’
exposure at a distance of 075 meter from an
8 candle power gas flame was not discolored
more than by two hours’ exposure to direct
sunlight. He therefore now exposed wood
paper to such other conditions as might be
found in badly ventilated rooms lighted by
gas. After an exposure of 5400 hours, dur-
ing which the temperature was not allowed
to rise beyond 21° C. (70° Fahr.), it was found
that the gases composing ordinary coal gas,
unburnt, whether in their usual state or
mixed with a fair proportion of oxygen, were
incapable of acting upon the paper. Strips
of paper were next placed in a dark room

and rolls up on the inside roller, and these
operations are repeated until the quilt or
comforter is made. By the use of this
quilter, which was patented January 31,
1888, all kinds of coat and cloak linings are
quilted in a fast and very neat manner. It
is a very valuable attachment for family
sewing machines, and is made by the Davis
Quilting Frame Company. For further in-
formation relative to this invention, address
Mr. Henry T. Davis, inventor, Nos. 182 and
184 West Houston Street, New York City.

—_————t—
Back Numbers.,

Newsubscribers to the SCIENTIFIC AMERI-
CAN, SCIENTIFIC AMERICAN SUPPLEMENT,
or ARCHITECTS AND BUILDERS EDITION,”
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and in a shaded position in a chamber so
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© 1888 SCIENTIFIC AMERICAN, INC.

wish by postal card or otherwise.



182

Scientific dmervican,

[MARCH 24, 1888.

A RAILROAD FOR COMMON CARRIAGES OR WAGONS.
An improved road, to take the place principally of
the ordinary plank road over much traveled thorough-
fares where heavy hauling is done, has been patented
by Mr. Timothy Whalen, and is represented in the ac-
companying illustration, the small figures showing
plans and sections of the wheel tracks. The rails

The Heeling Error of the Compass in Iron Ships.*

:I}Y MR. WILLIAM BOTTOMLEY, C.E.

In this paper I do not propose to enter into the gene-
ral question of the magnetism of an iron ship and the
errors of the compass which it produces, but will con-
fine myself to the consideration of the disturbance

the binnacle and move with the ship. I have spoken
of the magnetism induced in soft iron, and perhaps it
would be desirable for me to explain very briefly the
terms hard iron and soft iron, and the effects produced
by magnetic force on thesedifferent kinds of iron. Soft
iron is iron which becomes inagnetized almost or quite

instantly when brought under the influence of a

are preferably formed of iron or steel, placed at

the proper. distance apart to form tracks for the

wheels of wagons or other vehicles, and fastened
to string timbers at the surface of the ground,
these timbers resting upon cross ties. The rails
are formed with a bottom plate, the surface of
which constitutes the tread for the wheels, there
being raised flanges at the edges of the plate to
prevent the wheels rolling off the tracks. These

flanges are preferably divided into isolated parts
or sections, the openings serving to allow the
discharge of dirt, water, etc., a flange at one side
being made opposite a space at the other side.
A longitudinal timber is secured upon the ties
immediately outside the rails, having its upper
surface in whole or in part beveled and made
even with the floor of therail, to assist the wheels
of vehicles in rolling smoothly on or off the track.
The decided advantages of such a wagon rail-
road, in the facility it affords for transporting
greatly increased loads with but little strain and
wear and tear on horses and wagons, will be at
once obvious.

For further particulars in relation to the inven-
tion address Mr. John L. Whalen, 1 and 5 Whalen
Court, Rochester, N. Y.

—— - H—————— —————
IMPROVED PAINT MILL.

The paint mill which we illustrate below was ex-
hibited, says Engineering, at the late Manchester ex-
hibition by the patentees, Messrs. Hind & Lund, of
Preston, who, for a considerable time past, have paid
special attention to the perfecting of this class of ma-
chinery.

These mills are used for grinding a great variety of
substances, some of which would be seriously dam-
aged by admixture with foreign matters ; for instance,
with such substances as paint, white lead, zinc white,
soap inks, chocolate, cocoanut, starch, ete. It is highly
desirable that they should be kept free from dirty lu-
bricating oil, which in the old type of machine was
very liable to escape from the bearings to the rolls.
In the improved machines now manufactured by
Messrs. Hind & Lund all the bearings are self-lu-
bricated, and so arranged that it is almost impossible
for oil to get on to the rolls.

The mill is provided with three rolls, the bearings
of the center roll being a fixture, while the outer ones
are provided with swing bearings. This method of
swinging the bearings is found to be far superior to
the old method of placing them inslides. The bear-
ingsare fixed upon an eccentric which is locked in po-
sition after the rolls have been set. The operation of
setting is accomplished by means of a leveling plate.

To insure uniformly fine grinding, the mill should
be examined from time to time and tested by the
leveling plate in order to ascertain whether the rolls
are in perfect contact. They can be readily adjusted
if required by unlocking the eccentric and giving it
a slight turn until the plate is perfectly level, and
again locking it in its new position before restarting.
The bearings are set up by
means of screws ; they are also
provided with springs to allow
the rolls to separate when any
hard substance gets into the
mill, and thus minimize the
damage done to the rolls. By
means of a handle on the side of
the machine, the attendant can
immediately .relieve the rolls
from all pressure when it is de-
sired either to run them empty
or to prevent them from clog-
ging when standing idle for a
time. By this device they can’
be immediately brought back to
their original place without re-
quiring any fine adjustments.
The rolls are 80 inches long by
14 inches in diameter, of the
best granite, and mounted on
their spindles by collars and
nuts at each end. They are
turned and polished by special
machinery made by the firm,
by which means they are enabled
to finish them in first-class style.

CHLORAL camphor, with a
drop of hydrochloric acid and a
few drops of peppermint oil,
gives a red color, which becomes
violet blue on heating. On di-
luting, it passes through green
to a blood-red fluorescence.

WHALEN’S WAGON RAILROAD.

which is experienced when the vessel heels over. I will
assume that, with the ship on an even keel, the effect
of the magnetism of the ship’s iron on the compass has
been compensated by Airy’s well known plan of placing
magnets fore and aft and thwartship, to correct the
semicircular error, and masses of soft iron on each side
of the compass, for correcting the quadrantal error, and
that the compass is correct on all courses when the ship
is on an even keel. When the ship heels over, the
altered position of the iron of the ship produces a
change in its effect on the compass, and gives rise to
the heeling error. The general effect of the heeling of
the ship is to produce an error which is greatest when
the ship’s head is north or south, and which gradually
diminishes as the ship turns round toward the east or
west. With the ship’s head east or west, there is no
sensible heeling error. In general, when the ship is in
the northern hemisphere, the north point of the com-
pass card is drawn to the high side of the ship. Inthe
southern hemisphere it is drawn to the low side of the
ship.

The disturbance due to heeling arises from two sepa-
rate causes: (1) The component of the ship’s perma-
nent magnetisin which is perpendicular to the deck;
(2) the magnetism induced in the soft iron of the ship
by the vertical component of the earth’s magnetism.
The special object of this paperis todeal with theerror
which is produced by the second of these causes, that
is to say, by the magnetism induced in the soft iron of
the ship by the vertical component of the earth’s mag-
netic force, and to show that the masses of soft iron
which are placed on each side of the compass, to
correct the quadrantal error when the ship is upright,
exercise a most important part in correcting the heel-
ing error when the ship heels over, if they are fixed to

* Abstract of paper read before the Philosophical Society of Glasgow,
January 11.

magnetizing force, and which loses its magnetism
as soon as that influence is removed. Hard iron,
on the other hand, is iron which does not acquire
magnetisimn so easily, but when once it is magnetiz-
ed the iron retains its magnetism even when the
magnetizing force is removed. I have here a bar
of softiron with which I will illustrate the effect of
magnetism on soft iron. When I hold it in a ver-
tical direction, or in the direction of the dip, it is
brought under the influence of the earth’s mag-
netic force, and it at once becomes magnetized.
The upper part attracts the north-seeking end of
this suspended needle, and the lower part the
south-seeking end of the suspended mnagnet. Now,
if the bar be reversed, end for end, its magnetism
will at once become reversed. The lower end of
the bar, which was uppermost before and attracted
the north-seeking end, now repels it and attracts
the south-seeking end. When the bar is held hori-
zontally, with its length in an east and west
direction, it loses its magnetic effects if it is per-
fectly soft. On the other hand, a piece of unmag-
netized hard steel will not become magnetized
unless acted on by a powerful magnetic force;
but when it has been magnetized by a suafficiently great
force, it retains its magnetism permanently.

The iron used in ship building is neither perfectly
hard nor perfectly soft, and in consequence we find the
effect both of hard iron and of soft iron on board an
iron ship. By the hammering in riveting the iron of
the ship becomes partially magnetized, so that the ship
actsas a permnanent magnet ; bat at the same time the
iron of the ship also exhibits the properties of the soft
iron, and becomes magnetized by induction from the
earth’s magnetism. In the northern hemisphere the
whole of the upper part of the ship acquires magnetic
polarity similar to that of the earth’s north pole, while
the lower part acquires polarity similar to the earth’s
south pole. Now, when the ship heels over, this in-
duced magnetism shifts in position in the ship. The
upper side of the deck becomes more powerfully mag-
netic than the lower side and attracts the north point
of the compass toward it, and produces a heeling error;
drawing the north point of the compass to the high side
of theship. Inthe southern hemisphere the opposite
effect will be found. The upper part of the ship will
acquire magnetic polarity similar to the earth’s south
pole, and when the ship heels over, the upper part of
the deck will repel the north point of the compass and
cause a heeling error, drawing the north point of the
compass to the low side of the ship.

I wish now to show you that the soft iron correctors,

which are used for correcting the quadrantal error
when they are fixed to the binnacle and move with the
ship, exercise a most important part in correcting the
heeling error when the vessel heels over. They are
made of soft iron, and become megnetized by induec-
tion from the earth’s force. The upper part acquires
northern polarity, and the lower southern polarity.
‘When the ship heels over, the lower part of the quad-
rantal corrector on the upper side of the ship rises up
toward the level of the compass
needles, and having southern
polarity, it repels the north point
of the compass from the high
side of the ship, and thus acts as
a most important corrector for
the heeling error. With regard
to the amount of this correction,
Imaysaythat globes of softiron,
8% inches in diameter, when
placed about 8 inches from the
center of the compass, correct
about 7 degrees of quadrantal
error. This is a very usual
.amount on board a merchant
ship.

These globes will correct
about 1 degree of heeling error
for each degree of heel of the
ship; that is, if the ship heel
over 10 degrees, the globes will
correct 10 degrees of heeling
error. Notwithstanding this
large correction of the heeling
error which is effected by the
quadrantal correctors, it is found
in practice thatit is not sufficient
to correct the whole of the heel-
ing error, and it is necessary to
apply a magnet perpendicular
to the deck, underneath the cen-

IMPROVED PAINT MILL.
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ter of the compass, to augment
the correction of the heeling
error ;which is effected by the
quadrantal correctors.
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HEATING BODIES TO A HIGH TEMPERATURE IN A
COMPRESSED GAS.

How difficult it is in a laboratory to heat a body to
a high temperature in a compressed gas is well known.
An apparatus thatIconstructed several years ago per-
mits of raising bodies to a temperature bordering on
that of the melting point of platinum while in a gase-
ous atmosphere whose nature and pressure may be va-
ried at will.

This apparatus (Fig. 2) consists of a block of steel, A,

By using an inclined mirror, P, the phases of the
experiment can be watched through the thick glass,
window, G.

Finally, by means of a screw cock, H, the gases
contained in the apparatus may be collected, in case
it is desired to analyze thein.

The gas to be used in the experiments is compressed
in advance in a receiver, by means of a mercurial pis-
ton pump. It is easy, too, to employ the carbonic
and sulphurous acids furnished by commerce. A me-
tallic pressure gauge fixed to the apparatus
demonstrates that the pressure of the

gases strongly depresses the temperature of
the bodies that are heated by the electric
current. Thus, the current that ordinarily
melts platinum produces nothing more
than' a dark red heat when the pres-
sure is sufficiently high. I have been able
to attenuate the cause of the cooling by
placing the body under experiment in a
small glass test tube, which opposes the
movement of the gases, and which is not
represented in the figure. With this appa-
ratus, I have repeated Hall’s classical ex-
periment on carbonate of lime. A frag-
ment of chalk heated in the platinum
helix sensibly diminishes in bulk, and is
converted into a hard yellow-brown body,
which slowly dissolves in acids and gives off
carbonic acid gas. As was long ago de-
monstrated by our confrere, Mr.- Debray,

1.—MR. CAILLETET’S APPARATUS,
A, steel block with cylindrical opening, and ite cap, B (see detail, Fig. 2).

Fig. 1

for showing the reaction. M, manometer. L, amperemeter

in which there is a cylindrical aperture of a capacity of
about eight fluid ounces, forming a sort of test tube
which may be closed by a metallic cap, B, provided
with a screw. Two copper rods are fixed to this mov-
able piece, one of which, C, is insulated, while the
other, D, is connected directly with the metal. To the
extremity of these two rods are fixed, according to
the needs of the experiment, either a piece of platinum
hollowed out in the form of a crucible, or a platinum
wire helix, a sort of muffle that receives thebody to
be experimented upon, and that is raised to the de-
sired temperature through the passage of an electric
current. Two or three accumulators suffice for these
experiments. A fragment of gold placed in the spiral
melts therein in a few instants. When it is desired to

keep up the temperature for a long time, the exhausted

Iceland spar can be raised to a high tem-
perature in carbonic acid without alteration
and without a loss of transparency. I have
found, too, that clear calec spar converted
into lime on the surface by theaction of heat
at the ordinary pressure, takes back the lost carbonic
acid, but does not resume its former transparency. I
have not been able to fuse spar in the conditions of my
experiments.

Upon the whole, the apparatus that I have the
honor to make known, and which I have used for sev-
eral years, in experiments upon the electric light un-
der pressure—researches that I have undertaken with
Mr. Violle in his laboratory at the Normal School—will,
I hope, render numerous services to chemists as well as
to mineralogists.— L. Caélletet.

—_— et —
Chloride of Nitrogen.

A striking new experiment, exhibiting the terribly
explosive nature of chloride of nitrogen, is deseribed,
says Nature, by Prof. Victor Meyerin thecurrent num-

P, mirror

AL

to cause the drops to fall into a smaller leaden capsule
placed beneath the mouth of theflask, they were allowed
to float freely upon the surface. The whole apparatus
was then inclosed in a cover box fitted with stout plate
' glass sides, through the top of which was passed a bent
i pipette, turning up below just under the mouth of the
flask and connected outside with a dropping funnel con-
taining chloride of ammonium solutionand a few drops

RS

Fig. 2 —SECTION OF THE APPARATUS. EXPLANATORY
FIGURE.

1. Arrangement for obtaining electric arc ; the insulated carbon is cut in
form of a crucible. 2. Arrangement with spiral platinum wire.

of turpentine. When sufficient chloride of nitrogen
had collected, the tap of the funnel was carefully turned,
so as to allow a little turpentine to slowly rise in the
flask. After a moment or two it reached the surface
and mingled with the chloride of nitrogen, causing a
brilliant flash of light and aloud explosion, which Prof.
Meyer likens to a thunder clap, so much more powerful
is the detonation in a confined space. The flask, of
course, was shattered, not into powder, but into tole-
rably large fragments. The plate glass box, however,
even after many repetitions of the experiment, remained
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accumulators are replaced by others under charge,
through the simple movement of a commutator. In
this way, advantage may be taken of the high tempera-
ture developed by the electric arc. In this case, we
arrange two carbon rods, one of which is movable and
fixed to the extremity of a screw, D, and is maneu-
vered from the exterior, so as to put it in communi-
cation with theother rod, E, which is insulated and
has the form of a crucible.

The block of steel contains an orifice, F, which is
connected by a metallic capillary tube with the re-
servoir that contains the compressed gas.

A CHEAP ARTISTIC HOUSE*

ber of the Berichie. A few drops of theyellow chloride
were prepared in the usual manner by inverting an ex-
ceptionally thin flask filled with chlorine gas in aleaden
dish containing a solution of ammonium chloride. In-
stead, however, of gently agitating the apparatus soas

* The dwelling house illustrated above is unique in design, cheap to
construct, and from the floor plans and description which appeared in
the ARCHITECT AND BIILDERS EDITION OF THE SCIENTIFIC AMERICAN
of May, 1887, it is throughout a very convenient and well arranged house,
fitted with all the best modern appliances. Copies of the ‘SCIENTIFIC
AMERICAN. ARCHITECT® AND BUILDERs EDITION, containing the plan
views and further description of the house, may be_had for 25 cents, at the
office of this paper.
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intact, a small door on the side away from the obsarv-
ers having been left ajar so as to prevent any notable
increase of pressure. Curiously, the chloride of nitro-
gen never entirely exploded. A part remained in the
distorted leaden dish and maintained an incessant
fusillade for more than a minute.

-0+
-

SYRINGING of the ears is sometimes provocative of
coma, probably, as Dr. Middlemass Hunt explains it,
owing to a nervous reflex starting either from the
terminations of the auditory nerve in the semicircular

canals and labyrinth or from the tympanic plexus.
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Correspondence.

Remedy for Ivy Poisoning.
To the Editor of the Scientific American:

I see that you are having a conference meeting over
ivy poisoning; and therefore add my experience :

For many years I suffered terribly from this cause,
but remembering that all poisons are acids, and that
alkalies neutralize acids, I bathed the poisoned member
in a strong lye made from wood ashes and obtained
instant relief. Subsequently I found that the dry
ashes alone, rubbed over the poisoned member, were
equally effective. Since this discovery, I have had no
further trouble, and having tried this simple remedy
repeatedly on myself and on many others, with like
good results, I am now thoroughly convinced that
wood ashes will inevery case prove a sure and sovereign
specific for all cases of ivy poison.

W. W. DUFFIELD.

In Camp on Cumberland River,
near Pineville, Ky., February 26, 1888.

—————etll— e ——— v

Storage Batteries for Social Illumination,

To the Editor of the Scientific American :

In your issue of February 18, under the head of
‘** Fashionable Electric Lights,” you state that the first
time storage batteries have been used in America for
furnishing temporary light for social occasions was at
the residence of Mr. Ogden Mills, in New York City. I
beg to correct this. On the occasion of the ball given
by Mr. Robert Garrett, the then president of the Balti-
more andOhio Railroad, at his mansion in this’city, one
year ago, I superintended the illuminating of his con-
servatory with a number of incandescent lamps, rang-
ing from two to six candle power. Some of these lamps
were in the several fountains, others in the rockeries,
and a number in the shrubbery, the general effect be-
ing very beautiful, and they were much admired by
people from all parts of the country. Again, on the
occasion of a noted dinner given by the same gentle-
man to a large number of the great railroad kings of
this country (which occasion was the beginning of the
negotiations for the much talked of *“B. & O. deal "), 1
put the same number of lamps again in his conserva-
tory, with the same fineresults. Storage batteries were
used exclusively on both of these occasions, and on seve-
ral others I have used the storage battery with great
success. On the first occasion mentioned, the batteries
were connected at 8:30 P. M., and ran continuously un-
til5A. M. Thusyou will seethattheNew York parties
were not the first to use storage batteries for social oc-
casions ; also that our lights werel burned two and a
half hours longer than those used’at Mr. Mills’.

WM. S. PAca.
Baltimore, February 23, 1888.

—_————t e —
How Natural Gas is Burned.
To the Editor of the Scientific American :

Natural gas is the fuel used in our town. Several
places are heated by burning the gasin the cellar
and conducting the heat and products of combustion
into the rooms to be heated, without any special ven-
tilation. Some have pipes as small as 2 inches, run-
ning horizontally out through a window, with no
other draught, which is not much better. Attfield says
that ‘“more than 4 parts of CO; to 10,000 gives to con-
fined air depressing effects, and 4 or 5 per cent render-
ing the atmosphere poisonous when taken into the
lungs.” Those who have been using the gasin this
way for months say that they notice no ill effects. Is
it advisable or healthy to do so?

Second. By turning on a full or large volume of gas
a peculiar sickening odor is noticed in the roomn,which
I believe to be acetylene, or partially burnt gas, caused
by an insufficient supply of air in the mixer to in-
sure complete combustion when a large volume is
turned on. Am I correct, and what effect does it have
on the system ?

I have not noticed anything bearing on this subject
in connection with the use of natural gas as fuel, or
how to use it properly. The gas company here requires
that every stove be provided with a close damper in
the pipe.

A full understanding of this matter will no doubt be
appreciated by many of your readers. A. L. B.

Sharon, Pa.

[On general principles the practice you allude to of
allowing the products of combustion from fuel gas to
escape into the room should be condemned. Ade-
quate ventilation and smoke pipes should be certainly
provided. At the same time, it must be remembered
that the effects of an excess of carbonic acid in the
air of rooms have hitherto been studied principally
with reference to apartments overecrowded with human
beings. In these cases, the carbonic acid gas is ac-
csompanied by other injurious compounds, such as the
organic exhalations of the lungs. In such instances
the depressing effects of the air are largely attributa-
ble to the last named substances. But-when analyzed,
it is always the carbonic acid gas that is determined,
sothat in many cases it is not the wrong doer, it is the

organic exhalations that do the harm, and the carbonic
acid gas is merely the indicator of their presence, and
bears the blame of their transgressions. It is hard to
believe that four or five per cent of pure carbonic acid
gas would greatly injure air, except where it indicated
the disappearance of and replaced its own volume of
oxygen. Then the air would doubtless berather dilute
and weak. Theother feature of natural gas burning
is a distinctly bad one. The odor you describe is the
one said to be acetylene, and which is familiar to all
chemists. It indicates, whether acetylene or not, an
imperfect combustion and probable production of
carbon monoxide gas. The latter is a specific poison,
and has a very depressing effect upon the system. It
is the toxic agent in ‘‘ charcoal ” suicides, at one time
so fashionable in Paris, if we may believe the novelists.
If the consumers of natural gas can become accus-
tomed to this odor, they have attaineda develop-
ment never reached by most chemists in their labora-
tory experiences with Bunsen burners. A close damper
in a stove pipe is considered bad practice, and should
not be tolerated, as the products of combustion should
have free exit.—ED.]

Crow Roosts and Crow Roosting.
E. M. HASBROUCK.

Within the past few years much has been written
concerning the commmon crow (Corvus americanus) as
regards its relation to man ; but until recently little or
nothing has appeared pertaining to the roosting places
of one of our most common birds. It is not generally
known, even among those who consider themselves
somewhat acquainted with the species, that during the
winter they congregate in vast numbers at some chosen
spot, scattering during the daytime in quest of food,
but returning at night to seek rest and protection in
each other’s company.

It has been my good fortune to visit two such rooker-
ies, and to observe closely the birds composing it, both
at the roost and at a distance, so that a fair idea has
been obtained of the place under nearly all circum-
stances.

The first of these two that I have mentioned is
situated about two miles east of Syracuse, N. Y., ina
woods known as ‘‘ Tamarack Swamp,” and lying be-
tween the Central and West Shore tracks. This
swamp, once extensive, has been cut down to a narrow
strip not exceeding four hundred yards in width by one
and a half miles long; hemmed in on the north and south
sides by hills, and drained by two constantly flowing
streams, it has become what is known:as a dry swamp,
composed of maples, pines, birches, elms, beeches, tam-
aracks, and oaks. Midway in this strip is a stretch
of young pines averaging twelve feet in height, and
this spot, in preference to the more densely wooded
portion, has been chosen as the winter home by the
crows. The second (for I wish to draw a comparison
between the two before proceeding further) is situated
in Arlington Cemetery, at Washington, D. C. Here
the ground is entirely different. Not only are the trees
of a greater height and of a different variety, but the
place itself is located on a hillside fully a hundred and
fifty feet above the water and facing the Potomac river,
from which it is distant scarcely an eighth of a mile.
The only points of semblance between the two are
that it is on a low elevation in a slight ravine which,
being drained by two small streams caused by the ele-
vation, is also perfectly dry. Both rookeries are nearly
equal in size, the one at Syracuse covering about fifteen
acres, and that at Arlington from ten to twelve.

A visit to these roosts in the daytime is interesting
in the extreme, while another paid at dusk when the
birds are coming in is even more so.

For convenience in description I shall start with the
birds at early morn, following them throughout their
wanderings until their return at night. Shortly after
daybreak.the vast throng of black bestirs itself ; first
a loud clamor betokens that the birds are awake, then
with a shake or two they launch forth in quest of the
morning’s breakfast.

Leaving singly, in pairs, by dozens, and in flocks of
hundreds, each group wings its way to where the
previous day’s meals were secured, or starts in search
of new feeding grounds. After they are gone the roost
is a sight indeed. On every hand the trees and ground
beneath are literally covered with the excreta of the
birds, having much the appearance of having been
plentifully bespattered with whitewash. The air is
foul with the odor mingled with that of the putrefying
bodies of the dead ones that here and there dot the
snow, while among the branches as well as on the
ground are numbers of individuals too weak, ema-
ciated, or otherwise disabled to participate in the
daily flight. These are readily approached, and are
often to be caught in the hands.

Nowhere outside of a rookery can a fair idea be ob-
tained of the gregarious nature of the ecrow, for here on
every hand is abundant evidence of this trait. Not only
does the roost surround us, but the departure of the
birds in flocks and the finding of them together subse-
quently in the day is of itself enough to establish this
fact.

A drive through the surrounding country will now
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give a glimpse of their daily life during winter. Any-
where and everywhere they may be seen, each in search
of that which alone will sustain life, but with the usual
frozen condition of the ground this as a rule is difficult
to obtain. Along the rivers and streams they may be
seen walking on the ice in search of a possible dead
fish or a stray mussel ; breaking through the ice where
not too thick, in order to get at the unfrozen mud
beneath, and in many places the surface for a consider-
able area resembles the land more than the ice, from
the quantities of this material thrown out. Here they
of course secure considerable vegetablematter, mingled
with an occasional shell fish, but the supply is poor at
the best, for presently they take wing and fly to a
barren field, where for a brief period they turn over the
frozen lumps of earth or endeavor to dig into the icy
ground itself. At this season of the year there is
scareely a spot unvisited by them, and the distance
traveled in going to and from their feeding grounds is
surprising. I have seen them at a distance of some
twenty miles, high in the air, winging their way in the
direction of the roost, and have no idea how far they
may have come before observed. Up to about three
o'clock the birds are busy feeding, and the average
person would hardly believe that within an hour or
even less these same birds will be miles away, and in
company with tens of thousands of the saine species.
At this time an inclination to move is manifested by a
few who fly away just over the tree tops calling loudly,
as if to induce the rest who still tarry to follow. These,
too, soon depart, and by four o’clock or half past, the
sky is filled with the host en route for the rendezvous.
An idea can best be gained now of the countlessnumbers
that nightly resort to this place, for although it is im-
possible to attain anything like accuracy as to the
numbers, we know that at this one place hundreds
(and often thousands) pass over our heads, until it
seems as if every crow in the country was being ob-
served, but a station in an exactly opposite direction
the next day will reveal a like number, and another the
nextgday the same, until every poin tof the compass
necessary has been covered, and as they return every
night in the same direction, it is of course evident that
the same flocks are not observed twice.

Having now traced them through their daily wander-
ings, it is in order to visit the roost again at nightfall
and watch them come in. To secure the best results it
is advisable to be there by four thirty at the farthest,
and to take a stand in the center of the plaece close
beside some tree, in order to be the less easily ob-
served. At the hour above mentioned they begin to
arrive either singly or in flocks, tarrying at times at
some near at hand feeding grounds, but soon seeking
the vicinity of the roost. Strangely enough, instead of
repairing at once to their night’s resting place, they
gather in immense multitudes on the surrounding hills;
coming as they do from all quarters of the country,
the numbers increase until the fields, the trees, and the
fences are covered with them. Long after the sun has
set they continue to arrive. The noise is deafening, and
when at times they rise and circle about in the air, it
seems as if the heavens themselves were about to fall.
As darkness begins to settle, first a few of the bolder
ones enter the roost. These are followed by small
bunches of fifty or so, and these in turn by other com-
panies interspersed with stragglers. Suddenly, with a
noise as of a hurricane, a vast host arises and makes a
dive, for the roost. These are closely followed by an-
other, and another, and still another, until finally the
numbers on the hill sides begin to show some signs of
thinning out. As the darkness deepens, they come in
any way ; down they come pell-mell, brushing past the
face, almost flying against one, alighting on the first
branch they strike against (for they are now almost
unable to see, and it is amusing to see hundreds flop-
ping about waiting for luck to throw a branch in their
way), often within arm’s reach. -Every tree and branch
seems packed with them, and still they continue to
pour down, finding a roosting place somewhere and
adding clamor to the deafening babel already existing.
Finally all appear to have arrived, and are busy set-
tling themselves for the night. Utter now but so much
as a syllable, and the entire army with renewed ecries,
and in the direst confusion, takes wing and seeks an-
other part of the woods, only to renew the performance
should the operation be repeated. I have never as yet
remained in a roost long enough to ascertain whether
or not the birds became absolutely quiet. I have re-
mained until quite late, and on coming away could
hear them for some distance, and doubt exceedingly
if there is an hour throughout the night when there is
not more or less noiseand confusion existing. It might
be well to add that these roosts are occupied each
succeeding winter, the birds beginning to congregate
with the approachof cold weather, and remaining until
the milder approaches of spring.

O

*“ WHAT did you do for milk ?” asked a lady, referring
to the recent snow blockade. ‘* Why,we took hot water,
and looked at it from a scientific point of view,” was
the reply. ‘It is 87 per cent milk, you know ; that is
to say, milk is 87 per cent water, which is about the
same thing.”
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CHINESE KITES,

The art of constructing kites is much cultivated in
the East, and the Chinese, who have at hand the bam-
boo, India paper, and thin silk, excel in the manufac-
ture of very ingenious devices of varied forms.

One of our correspondents in China, Mr. Huchet, at
present in Paris, has had the kindness to have made
for our purposes, by a
gkillful Chinese manu-
facturer, aseriesof rnod-
els representing the dif-
erent types of kites used
everywhere in China,
Annam, and Tonkin,
and which the same
gentleman has been
obliging enough to
bring to us in person.

Fig. 1 represents the
simplest form of these
kites. Itsframe is form-
ed solely of a stiff bam-
boo stick, A B, and two
slightly curved side
rods, CDand EF. To
this frame is pasted a
sheet of paper, which is
somewhat loose at the
extremities, C E and
D F, where, under the
action of the wind,
pockets are formed that
keep the affair bellied and in an excellent position of
equilibrium. Our engraving showsthe mode of attach-
ing the strings that serve to fixit. Kites of this kind
are usually about three feet in width.

Fig. 2 shows the appearance of the musical kite, so
called because it is provided with a bamboo resonator,
R, containing three apertures, one in the center and
one at each extremity. When the kite is flying, the air,

in rushing into the resonator, produces a somewhat in-

tense and plaintive sound, which can be heard to a
great distance. This kite is somewhat like the preceding,
but the transverse rods of its
frame are connected at the
extremities and give the kite
the aspect of two bird’s wings
affixed to a central axis. This
kite sometimes reaches large
dimensions—say ten feet in
width. There are often three
or four resonators placed one
above another over the kite,
and in this case a very pro-
nounced grave sound is pro-
duced. Mr. Huchet informs
us that the musical kite is
very common in China and
Tonkin. Hundreds of them
are sometimes seen hovering
in the air in the vicinity of
Hanoi. This kite is the ob-
ject of certain superstitious
beliefs, and is thought to
charm evil spirits away. To
this effect, it is often, during
the prevalence of winds, tied
to the roofs of houses, where,
during the whole night, it emits plaintive murmurs
after the manner of Aolian harps.

Fig. 8 gives us the aspect of a bird kite, the frame of
which is represented at the right of the figure. The
thin paperattached to the wings moves under the action
of the wind and simulates the flapping of the wings.
This kite is sometimes three feet in length.

The most curious style of Chinese kites is the dragon
kite, shown in Fig. 4. It consists of a series of small
elliptic, very light disks formed of a bamboo frame
covered with India paper. These disks are connected
by two cords that keep them equidistant. A transverse
bamboo rod is fixed in the
long axis of the ellipse and
extends a.little beyond each
disk. To each extremity of
this is fixed a sprig of grass,
that forms a balance on each
side. The surface of the fore-
most disk is slightly convex,
and a fantastic face is drawn
upon it, having two eyes made
of small mirrors. The disks
gradually decrease in size from
head to tail, and are inclined
about 45° in the wind. As a
whole, they assume an undu-
latory form, and give the kite
the appearance of a crawling
serpent. The rear disk is pro-
vided with two little stream-
ers that form the tail of the
kite. It requires great skill
to raise this device.-—La Na-
ture.

SIMPLEST FORM OF CHINESE

Srientific dmevican,

Malaria.

The circumstances under which malaria prevails as a
local disease, though sufficiently marked, are yet in
some degree complicated and perplexing. It is certain
that the exciting cause of the disease is something
present in invisible efluvia from the surface of the earth.
It seems almost as certain that decomposing, or rather

KITE.

decomposed, vegetable matter is the source of the in-
fection ; yet the appearance of malaria in such a place
as the rock of Gibraltar, which is characterized by an
entire absence of vegetation, presents an apparent ex-
ception which prevents us from definitely deciding that
vegetable matter alone can produce the malarial infec-
tion. Moisture is necessary to produce the poison ; yet
moisture alone, or even with the necessary degree of
heat, is not sufficient ; on the contrary, it appears that
if only the soil whence malarial effiuvia have arisen
could be kept permanently soaked with moisture, there

BIRD KITE, AND FRAME USED IN MAKING IT.

would be no infection. The soil must be for a while
sodden with moisture, then dried, before the invisible
efiuvia—the marsh miasma—become dangerous. The
heat necessary to produce the poison must be sone-
what greater than 60 degrees, somewhat less than 80
degrees ; between these limits, but not outside them,
heat does its poison-generating work. We have in
these conditions alone a certain power of influencing
malaria, as has been shown by repeated examples. I
remember that in my boyhood aguish fevers were very
common in parts of -Kent, near the shores of the Thames
and Medway. The difference between thecountry and

MUSICAL KITE, WITH BAMBOO RESONATOR.
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the towns in this respect was a subject of constant
remark. But now, as1 learn from relatives living in
these regions, 1malarial troublesare muchless prevalent,
drainage having had a markedly beneficial effect. A
similar change, on a larger scale, has been produced
throughout the eastern counties of England, where
formerly aguish fevers were once very common. It
seems strange now to
think of ague as one of
the chief death-dealing
diseases of parts of Eng-
land, insomuch that
even in London, where
now it is unknown,
hundreds formerly fell
vietims to it.

In Switzerland the
drainage of swamps has
almost entirely Kkilled
out malaria in certain
regions where it was
once prevalent. They
widened the channels
of rivers running out of
lakes in such sort as to
lower the level of the
lakes, and the lakes
thus lowered drained
the swamps. On the
other hand, the bog
lands of Ireland are free
from malaria, whether
because peat moss does not contain the poisonous ma-
terials, or because the bogs remain too constantly
moisture sodden, is not clear. It is stated also that
malaria is unknown in the region of the Dismal
Swamp. Elevation has a marked effect in regard to
the prevalence of malaria, not only locally, but gene-
rally. Thus in certain shore tracts it has been noticed
that near the sea level there is no malaria, while,
again, above a certain height, as 300 or 400 feet, ma-
laria is absent; but between these the disease is de-
structive and prevalent. Yet elevation alone does not
prevent malaria from appear-
ing.—R. A. Proctor, Louisville
Cour. Jour.

A New Process of Electrical
Welding.

A new system of electric
welding has been perfected
by Dr. Bernardo, of St. Peters-
burg. The process of electric
welding hitherto practiced for
joining bars, ete., is the de-
vice of Prof. Elihu Thom-
son, of Boston, Mass., and de-
pends upon causing the bar
to be traversed by an alter-
nating current of electricity
powerful enough to fuse the
metal at the point of resist-
ance caused by the break of
continuity. In the new sys-
tem, however, a continuous
current from a charged accu-
mulator is employed. The
metals to be joined are at-
tached to the negative pole of the accumulator ; and a
carbon pencil, such as is used in ordinary arc lamps,
is connected with the positive pole of the battery. The
result of bringing the carbon pencilinto contact with
the metal, and then slightly withdrawing it, is to start
an electric arc,which fuses the metals at the desired joint
until they runtogether. Carbon blocks may be used
to retain the molten metal in its place, and sometimes
a little sand is used as a flux. In this way boiler plates
can be welded in siétu, blow holes in castings filled up,
and iron rods joined. Thus it appears that the new
welding process is very like lead burning, the carbon
pencil in its portable holder

playing the part of the gas
blow pipe in the latter pro-
cess. It remains to be proved
by tests whether this system
is good for working with, or
whether it is destined for shop
and foundry use in doctoring
flawed iron work.

FLuID extract of quebra-
cho, according to a writer in
Arch. Med. Belges, applied
to a wound, burn, ulcer, or
frost bite, is more healing
even than iodoform. On
evaporation the fluid extract
leaves a tough adhesive
brownish crust, under which
the process of repair goes on
rapidly. If desired, this can

THE DRAGON KITE.
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be removed by soaking in
warm water.
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AGRICULTURAL INVENTIONS.

A harrow has been patented by Mr.
George Coffman, of Spearville, Kansas. The body of
the harrow is made in two sections, each consisting of
a series of parallel bars, held apart by inclined trans-
verse end braces and a straight bar, making a harrow of
light draught, adjustable to unevenness of surface, and
which may be utilized to carry a plow or sacks of grain
to the fleld.

A grain drill has been patented by Mr.
William Nighswonger, of Peotone, Kansas. It is so
constructed that a series of colters are made to act in
conjunction with a series of hoes to pulverize the
ground and cut down weeds in advance of the seed
depositors, the seed box having a double row of seed
openings whereby the feed may be operated in opposite
directions within the box to insure an even distribution
of seed.

—_————————

MISCELLANEOUS INVENTIONS,

A buckle has been patented by Mr.
James England, of New York City. It is so made that
the greater the tension, the more firmly will a clamp be
pressed against the clasped end of a strap, while by
pulling on the free end of the strap, slack may be ;taken
in a8 desired, the buckle affording great facility for ad-
justment with security of fastening.

A cleaner for blackboard erasers has
been patented by Mr. James S. McClung, of Pueblo,
Col. The eraser has a handle adapted to fit into a box
with a slotted side and with a false bottom of wire
cloth, the side slot of the box having elastic lips for in-
closing the handle, whereby the eraser may be cleaned
without the escape of chalk dust.

A sewing machine table has been pa-
tented by Mr. Joseph Wertheim, of Frankfort-on-the
Main, Germany. The table top has in its upper surface
a connected series of ramifying grooves to contain a
liquid, the grooves being covered by a thin wooden
plate, the object being to render the working of the
machine noiseless.

A show case has been patented by Mr.
Jamcs J. Kelly, of Albany, N. Y. It has a sectional
cover, one part gliding over the other, and a detachable
auxiliary outer bottom in which a shelf slides, a cord or
chain connecting the shelf and sliding cover, whereby
when the shelf is drawn out the sliding cover is raised,
and vice versa.

A step ladder has been patented by
Mr. Alfred M. Whiteley, of Brooklyn, N.Y. It is so
constructed that the two hinged mainlimbs are capable
of simultaneous expansion and contraction in an up-
ward or downward direction, giving great stability,
with increased facility for raising and lowering the
ladder, and locking it at different heights.

An ore washer has been patented by
Mr. Thomas Sharp, of Nashville, Tenn. It consists es-
sentially of & water supply tank with regulating attach-
ment, a chute with counterbalanced swinging barriers,
and a means for discharging the water above the lower
end of the chute, being more especially applicable for
washing ores embedded in a clay matrix.

A feed trough has been patented by
Mr. Alvin N. Main, of Pittsfield, IlIl. It has upwardly
extending pins and inclined sides having hinged bars on
either upper edge, the hinged bars being provided with
upwardly projecting pins, whereby animals are pre-
vented from spilling the feed and the seed contained in
thehay, clover, etc., are saved.

A neck scarf has been patented by Mr.
Gustave Selowsky, of New York City. It hasa band
provided with a leader or tip secured to its outer ex-
tremity, the tip being of peculiar construction and of an
approximate external length equal to the neck band
passage, whereby a saving of material will be effected
in making the band.

A portable fire escape has been pa-
tented by Messrs. George Gavin, Lawrence W. Cromer,
and Frank Gilmor, of Eureka, Nevada. It consists of
a casing with attached hookand carrier journaled there-
in, a cap bearing on the casing and compress to pro-
duce friction between the casing and carrier, and other
novel features, making a strong and simple device
which can be readily carried in a trunk or valise.

The gonstruction of buildings forms
the subject of a patent issued to Mr. Addison Smith, of
New York City. The invention covers a form of con-
atruction for buildings on a diagonal street whereby the
front of one building will not interfere with the view
of another, the front entrance being at right angles to
the side walls, and affording advantageous show
window space.

A wrench has been patented by Mr.
Walter L. Gibson, of Oviedo, Fla. The fixed jaw has a
projection, and a movable jaw is pivoted to the fixed
jaw, a block being formed with bearing surfaces ap-
proximately at right angles to each other, being pivoted
to the fixed jaw, the parts being so arranged that if
desired the device may be used as a pair of pincers or
pliers.

A jersey stay has been patented by
Messrs. Samuel Kramerand Jacob Levy, of New York
City. It consists of a pin hook or a number of pin
hooks of peculiar form fastened to the interior of the
garment at its lower edge, with their prongs projecting
upward and adapted to be‘caught in the undergarment,
to prevent the jersey from working upward on the body
of the wearer.

A wrench has been patented by Mr.
George Gavin and Lawrence W. Cromer, of Eureka,
Nevada. It has a stationary jaw with longitudinal
recess and intersecting slot, a rod carrying a movable
jaw working in the slot, having an outer screw-threaded
end and internally screw-threaded sleeve, with collar
connected to the sleeve, whereby the jaws are made to
approach each other or separate.

A window screen and fixture has been
patented by Mr. George H. Gould, of West Lebanon,
Me. Itis provided at opposite sides with deep grooves,

and has series of holes in its side bars, in combination
with side strips fixed to the window frame, and pins
passed into the holes to bear on the guides, with other
novel features, making a screen which can be readily
fitted to windows of varying widths.

A velocipede has been patented by Mr.
Allen M. Stoner, of Topeka, Kansas. The rear axle is
arranged to support a vehicle body, while the forward
axle is connected to this body by a novel form of
swinging connection, the forward axle being arranged
to be driven by treadles operated by the rider of the
vehicle, and so that it may be turned as desired to
carry the vehicle to the right or left.

A systemn of bailing wells has been
patented by Mr. Solomon C. Rhodes, of Bradford, Pa.
This invention covers an automatic bailer discharging
device, for use in connection with water, oil, or other
wells, whereb’y any two wells of a group within a dis-
tance of six hundred to a thousand feet of each other or
from the driving power may be bailed out at once, and
the operation be attended to by one operative.

A machine for making upholsterer’s
nails has been patented by Mr. Franz J. Bergmann, of
Neheim on-the-Ruhr, Westphalia, Germany. Combin-
ed with an anvil is apivoted lever carrying a punch,
a reciprocating head and an arm connected therewith
provided with a lug engaging the free end of the punch-
carryiog lever, with other novel features, forming an
improved machine for_making nails with an iron shank
and a brass head.

A gauge attachment for cane shaving
machines has been patented by Mr. Louis Janson, of
Brooklyn, N. Y. Combined with a pair of knife disks
and gears for turning them is a longitudinally moving
rack bar engaging the gears, a movable block to which
the rack bars are connected, and means for adjusting
the block to move both bars simultaneously lengthwise,
by which the knife disks are adjusted to present a new
edge to the work and laterally to gauge the width of
the strips.
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“NATURE'S SWEET RESTORER.”

Thrice happy is he who can fall into sweet, refreshing
gleep nearly as soon as his'wearyhead rests upon the pil-
low, to slumber on till rosy morn arouses him to con-
scious duty, just as the sweet babe, weary from constant
pattering of its little feet, has closed its silken lashes
and floated to the land of dreams, while its cherub form
lay cradled in its mother’s arms.

Not so the tortured sufferer, languishing from ex-
hausted nerves and feverish disease. To him the bed
seems as though it were fllled with nettles instead of
feathers. IIe finds no sleep either on right side or on
left. The bed is uncomfortable, the clothes too heavy,
the air stifling, and the pillow too low or too high. Sleep,
he declares, has gone to the dogs, and he wishes the bed
had too.

A mother in Kastland, Texas, in June, 1886, wrote of
the benefits of the Compound Oxygen which she had re-
ceived from Drs. Starkey & Palen:

“I1t is doing a great deal for me, too (in relief tfrom
kidney disease and neuralgia), though more slowly. I
am able to resume my place as organist in church with-
out being made 8o very nervous, as I have been, and am
getting some good sleep every night.”

A farmer, writing from Bareville, Pennsylvania, Feb-
ruary 1, 1886, stated his case as follows:

‘“ Age 87. Rheumatism. A year ago pain commenced
in hollow of foot. Very severe in damp weather, ex-
tending to hips and shoulders and sides; soseveresome-
times was not able to turn in bed. Lost 29 pounds in
weight.”

March 22 he submitted the following report :

*I have been taking the Compound Oxygen for rheu-
matism, and I have had good, comfortable sleep for six
weeks, which I had not had for six months previous to
taking the Compound Oxygen. I also havea good ap-
petite, which is worth more than 1 paid for the Com-
pound Oxygen.”

A lady writes from Macon, Ill., May 3, 1886 :

“ Please to send your treatise to address below, as 1
think he will get a supply as soon as he knows what it
will do. I feellike a new womannow. Suchsweetsleep
L have not had for years.”

From Wilbraham, Mass., we have this report:

* My ability to sleep is quite satisfactory,i.e., it has
wonderfully increased. Mother thinks she has slept bet-
ter since taking Compound Oxygen than she has in the
same length of time for twenty years.”

For full particulars of rivitalizing power of the Com-
pound Oxygen, write to Drs. Starkey & Palen, 1529 Arch
Street, Philadelphia, Pa., for one of their brochures, and
it will be sent free, postage paid.
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The charge for Insertion under this head is One Dollar
a line yor each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

Short line telephones. See illustrated adv., page 172.

Special facilities for the manufacturing of all kinds
of light hardware and novelties, by contract or other-
wise. Press work and stamping done on short notice.
Acme B. H. Att. Co., Limited, 74 Fifth Ave., New York.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., 138 Jackson 8t.,
Chicago, Ill.

Leather Link Belting is the most reliable for swift
running machinery. For particulars write Chas. A.
Schieren & Co., 47 Ferry Street, New York.

Patent foot power scroll and circular saw, mortisers,
lathes. Seneca Falls Mfg. Co., 666 Water St., Seneca
Falls, N. Y.

Finished wood boxes of all kinds made by F. D.
Martin & Co., N. Springfleld, Vt. Correspondence so-
licited.

Burnham’s turbine wheel is sold at net price to mill
owners. Catalogue free. Address York, Pa.

The Diamond Prospecting Co., 22 W. Lake St.,
Chicago, I11., general agents for the Sullivan diamond
prospecting drills. . .

Foree Bain, 76 Market St., Chicago, designer and con-
structor. [Electrical apparatus, fine and special ma-
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Nickel Plating.—Manunfacturers of pure nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
‘‘LAttle Wonder.” A perfect Electro Plating Machine.
Agents of the new Dip Lacquer Kristaline. Complete
outfit for plating, etc. Hanson, Van Winkle & Co., New-
ark, N. J., and 92 and 94 Liberty 8t., New York.

Perforated metals of all kinds for all purposes. The
Robert Aitchison Perforated Metal Co., Chicago, T1l.

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

The Knowles Steam Pump Works, 113 Federal
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Link Belting and Wheels, Link Belt M. Co., Chicago.

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

Supplement Catalogne.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci1-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

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.

Curtis Pressure Regulator and Steam Trap. Seep.77.

Pedestal tenoner. All kinds woodworking machinery.
C. B. Rogers & Co., Norwich, Conn.

Billings® Patent Adjustable Tap and Reamer Wrench-
es. Billings & Spencer Co., Hartford, Conn.

For best forges, blowers, exhansters, hand and power
drills address Buffalo Forge Co., Buffalo, N. Y.

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

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Coublings: D. Frisbie & Co. 113 Libesty 8t, New Yeork.
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Weare sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 and 426 East 8th Street, New York.

New cutting-off tool, with off-setholder. Blades
from1-16to 1-4 inch thick. Dwight Slate Mch. Co., Hart-
ford, Conn. :

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. S8ee illus. adv., p.28.

Catarrh Cured.

A clergyman, after years of suffering from that loath-
some disease, catarrh,and vainly trying every known
remedy, at 1ast found a prescription which completely
cured and saved him from death. Any sufferer from
this dreadful disease sending a self-addressed stamped
envelope to Prof.J. A. Lawrence, 212 East 9th 8t., New
York, will receive the recipe free of charge.

“The Improved Greene Engine.” Steam closing
mechanism. Sole builders, Providence, R. 1., Steam En-
gine Co.

Double boring machines. Double spindle shaping
machines. Rollstone Machine Co., Fitchburg, Mass.

A Perfect Engine—Syracuse water motor, for driving
light mach’y. Tuerk Water Meter Co., Syracuse, N. Y.

Send for new and complete catalogue of Scientific

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

NEW BOOKS AND PUBLICATIONS,

THE WOoMAN’S WORLD. From Cassell &
Co., of New York’and London, we have received copies
of this new magazine, edited by Oscar Wilde, the
apostle of personal sestheticism. It has upward of forty
large octavo pages to each number, containing a variety
of articles all more or less pertinent to the subject. As
frontispiece inithe last issue is a portrait in fac-simile of
red crayon of Christina Rossetti by Dante Gabriel Ros-
setti, a pensive face, which from its associations- with
the life of the artist-poet is of peculiar interest. We
also note a collection of literary and other notes by the
esthetic editor.

POCKET ATLAS OF THE WORLD. B
John Bartholomew. New York: G.
P. Putnam’s Sons. Price $1.

This beautiful little volume, with 42 clearly printed
maps, is necessarily restricted to giving the inain
features of the geography of the world, but it will be
found to answer the purpose in a great majority of cases
where one requires an atlas for general nse, and save
the necessity of the more troublesome reference to a
large work. It contains also a very complete index, so
made that any place mentioned can be readily found on
the map, with allimited amount of the most commonly
required statistical matter.

D1sEASES OoF THE Doc. B
Steel. New York: John Wiley
Sons. Pp. 287. Price $3.50.

The * author, a professor of veterinary science, has
written this book as a manual of canine pathology, es-
pecially adapted for the use of veterinary practitioners
and students. It aims to give a digest of such facts of
anatomy, physiology, pathology, and other accessory
sciences as bear on)the actual details of diseases, all
arranged in the form of a systematic text book. In
the introduction the author says: *There is a delicacy
of manipulation and a refinement in practice needed in
the medical treatment of dogs which is not required so
muchinthe larger animals; the tissnes are very delicate,
the nervous organization is high, while the patients can
be more readily handled and controlled than the larger
forms;” and although the author treats all questions
from a professional standpoint, these lines indicate the
spirit in which the book is written.

STAIR BUILDING IN ITS VARIOUS FORMS.

%uarto. By James H. Monckton.

ew York: John Wiley & Sons.
Price $6.

The author, a teacher for many years of the mechani-
cal class in the General Society of Mechanics and
Tradesmen’sFree Drawing School of the City of New
York, here presents a practical description, with work-
ing drawings, of the general field of stair building and
hand railing. The book gives the one-plane method of
hand railing as applied to drawing face moulds, un-
folding the center line of wreaths, and giving lengths of
balusters under all wreaths. The student or apprentice
will here find detail instruction in stair building, from a
step ladder to expensive and difficult staircases, and the
experienced stair builder and expert rail worker will find
simple rules for laying out the most complicated work,
while the professional architect cannot fail to find valu-
able suggestions in design and construction from the 74
large plates of drawings with which the volume is illus-
trated.

ASTRONOMY FOR AMATEURS. By J. A.
Westwood Oliver. London and New
York : Longmans, Green & Co. Pp.
816. Price $2.25.

? For those possessing small telescopes, and wishing to
do something more than mere desultory star gazing for
recreation or amusement, this volume affords an ex-
cellent practical manunal. It especially advises and
points out the methods of close and persistent scrutiny
of individual objects or classes of objects in the
heavens, either in solar, lunar, or planetary work,
comet seeking, double stars, etc., according to the
power of the instrument within reach of the amateur,
in the hope that our sum of astronomical knowledge
will be advanced by the efforts of such an army of ob-
servers as this class now includes, while the amateurs
will in this way themselves receive more benefit than
they would by the usual unsystematic work. A map of
the moon is given, with its mountains, valleys, clefts
or rills, craters, walled plains, etc., so designated that
the amateur can readily find them with an instrument
of quite moderate power.

CHEMISTRY, INORGANIC AND ORGANIC.
By Charles L. Bloxam. Sixth Egdi-
tion. Philadelphia: P. Blakiston,
Son & Co. Pp. 788. Price $4.50.

Bloxam’s Chemistry has been for too long a time a
recognized standard among chemists and teachers
of chemistry to call for any detailed review at our
hands &t this time, Especial interest, however, at-
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taches to this edition, from the fact of the author’s
death, in November last, after the completion of its
thorough ,revision, with the design of giving a more
comprehensive_view of the chemistry of to-day. The
work has been much enlarged, and the elementary
knowledge of chemistry it is so important to possess
in Jthe prosecution of many of the industries is here
presented in a form to be readily comprehended by
thoselnot specially trained to suchstudy. One of the
prime recommendations of this edition of the Messrs.
Blakiston is its very completeindex, while the type and
printing are excellent.

THE FLOUR MANUFACTURE. By Fried-
rich Kick. Translated by H. H. P.
Powles. London : Crosby, Lockwood
& Co. Price $10.

Thishandsome volume, with 24 sheets of plates and
113 wood cuts, includes also a supplement by the same
author, with four plates and 54 wood cuts, on recent
progress in the fiour manufacture. The firsi edition
of the work was published in 1871, and it has since that
period been accepted as a standard throughout Ger-
many, and in Austria Hungary especially, where sci-
entific milling was first] brought to its present high
state, of development, the author taking particular
pains to minutely describe the Austrian methods of
high or middlings milling, which has since been large-
ly adopted in England and this country. The book is
primarily written for millers and milling engineers, and
cannot fail to be valuablealike to the young miller and
the most experienced, for the author is analytical in
his methods of investigation, while setting forth only
what has been acknowledged to be best in mechanical
practice. The plates furnish detailed illustrations of a
wide variety of machines, with plans for the construc-
tion of mills and arrangement of the machinery.

HubpsoN’s TABLES. Vol. II. By John
R. Hudson, C.E. New York: John
Wiley & Sons. Price $1.

This is an engineer’s manual for facilitating the cal-
culation of the cubic contents of excavations and em-
bankments, giving additional tables, and in some in-
stances different methods of computation from those
presented by the same author in the first volume, pub-
lished in 1884.

The Shoe and Leather Reporter An-
nual for 1888 is the title of a neat octavo volume of
more than 500 pages, nearly all of which are taken up
by a directory of the shoe and leather trades and their
collateral branches throughout the world. 1t 18 pub-
lished by the paper whose name it bears, a journal
which has nnequaled facilities for attaining accuracy
and completeness in such a volume.

25~ Any of the above books may be purchased through
this office. Send for new catalogue just published
Address MUNN & Co., 361 Broadway, New York.
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(1) A. W. K. desires a harmless remedy
which will prevent hair from turning prematurely gray.
A. Nothing can prevent the hair from turning gray, any
more than one can stop growing old. Sometimes, how-
ever, the following mixture is used, which acts for a
time. Scald black tea 2 ounces with 1 gallon of boil-
ing water, strain, and add 38 ounces glycerine, tincture
cantharides 14 ounce, bay rum 1 quart. Mix well and
perfume.

@) F. M. D. asks: 1. What is used for
putting on the bronzes that come in powder form? A.
Copal varnish is good. 2. What for applying gold
leaf? A. Gold size. Both of these articles can be
purchased of any dealer in paints,”

38) J. T. D. asks for a comprehensive
work on navigation, comprising both ordinary compass
and log navigation, and also by means of sextants, etc.?
A. We can supply you with Navigation and Nautical
Astronomy, prepared for the use of the U. S.Naval
Academy by Professor J. H. Coffin, 52 illustrations,
$3.50.

(4) 8. W. desires a recipe for making
a good cement for fixing rubber tires on bicycle wheels.
A. Use a mixture of asphalt and gutta percha melted
together. See formulas for cements in SciENTIFIC
AMERICAN SUPPLEMENT, No. 158.

(5) W. W. G. asks the relative cost of
fuel for 12 horse boiler, figuring coal $5.50 per ton, and
kerosene oil 120° test at 8 cents per gallon. A. Your
coal is less than 14 cent per pound, and the oil costs 13
cents per pound. The evaporative power of oilis 1§
greater than coal.

6) W. M. F. asks: 1. Will ordinary
pig iron remelt, in ordinary foundry cupolas, stronger
than the original pig? If sa, why? A. In remelting

- iron, some of the gases thataré combined or mechani-
cally mixed with'new iron are given off, making the
iron more compact and stronger than in new iron or
from the previous melting. 2. Very often, in tapping
iron from the cdpola into the reservoir, and even after
the iron is lying in it or being handled, numerous
sparks are thrown off quite high in the air, which burst

"| bing it into the moulding, and after drying burnishing
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and fall in showers. A. The sparks are minute particles
of iron thrown from the surface of the finid metal by
the liberation or bursting of gas bubbles from bel3w
the surface. They are ignited and burn by coming in
contact with air in their fiight. The gas bubbles
may be carbonic oxide, hydrogen, or other gases,
and probably some air carried into the metal by the
stream of molten metal from the furnace. The nature
of the gases cortained in and liberated from metals
in a fluid condition is a somewhat disputed point
among chemists,

(7) J. M. 8. writes: I have a razor the
steel of which is quite soft. Itcanbe quickly honed,
but loses its edge with very little use. Can you sug-
gest anything that will harden it so that it will retain
itsedge? A. We cannot. Razors are hardened thick
and ground thin, agd cannot be rehardened.

(8) W. D. E. asks when the circular
saw was first used in America for sawing lumber. A.
About 1802 such saws were first made here. They were
adopted by the British Admiralty Board in 1804, having
been previously wused by Brunel for making ships’
blocks, but circular saws were in use in1790 and before
that time for cutting the teeth of clock wheels.

9) F. P. H. asks: What will prevent
iron or steel which is constantly submerged in water
from rusting? A. There is nothing lasting but good
galvanizing. Asphalt varnish will be only a temporary
protection. Boiled linseed oil and Prince’s metallic
paint, or red oxide of iron as a paint, well dried, make
a fair preservative of iron surface under water. This
is much used on ship work outside and inside.

(10) H. R. 8. asks: About what would
be the daily expense of a yacht, say one like Jay
Gould’s Atlanta? A. About $110 per day and upward,
apart from owner’s private expense in entertaining
guests and luxurious living.

(11) W. W. P.—Your skate runner can-
not be cemented or soldered to be reliable. A skillful
workman might braze the parts together with copper or
brass, but such joint would be of little value.

(12) H.—There was an error in the
diagram of the simple electric motor described in No.
The

11 of currentvolume of SCIENTIFIC AMERICAN,

j8 here reproduced with corrections. Com- |
king drawings of the motor will be given in
ENT, No. 641.

) L. W. C. writes . I recently saw a
e maker .working upon so-called bronze picture
rames, by dipping the finger into a powder and rub-

out certain portions with the common agate. What
was the powder used and how prepared, and how was
the moulding prepared to receive the bronze? A. The
frames are painted with a thin coat of isinglass size or
thin white glue, When dry a thin coat of gold size is
applied with a camel’s hair brush and dried, so as to be
slightly tacky to  the touch. Then rub gold bronze
powder over the surface with'a small piece of fur or a
camel’s hair brush, or the finger as you saw, which is
very crude. Possibly the workman was only adding a
little dry powder to facilitate] the burnishing. The
bronze can be purchased through the paint trade, as
also the gold size, or you may make the gold size by
mixing 1 part finely ground ocher, 2 parts copal varnish,
3 parts linseed oil (raw) 4 parts turpentine, 5 parts
boiled linseed oil, all by weight. If too strong to flow
thin, add more turpentine.

(14 C. A. E. D. asks: 1. What is the
amount of wire in weight of primary and secondary in
the induction coil described in No. 160, SCIENTIFIC
AMERICAN SUPPLEMENT? A. About? pounde in the
secondary and ¥4 pound in the primary. 2. What is
required size of battery to give the full spark, the sur-
face of carbon and zinc ininches? A. You may use as
many as six bichromate cells, each having 36 square
inches of opposing faces of zinc and carbon. 3. Is the
spark increased by the greater quantity of tin foil in
the condenser? A. As soon as sufficient tin foil is in-
troduced, there is no use in employing more.

(15) E. F. F.and H. L. W. desire (1) a
recipe for type writer, ribbon ink. A. Take vaseline of
high boiling point, melt it in a water bath or slow fire,
and incorporate by constant stirring as much lamp black
as it will take up without becoming granular. Remove
the mixture from the fire, and while it is cooling mix
equal parts of petroleum benzine and rectified oil of
turpentine, in which dissolve the fatty ink introduced
in-small portions by constant agitation. 2. The way in
which carbon paper is manufactured. A. Mix lard to
a paste with lamp black, rub this upon thin tissue or
post paper,’remove the excess with a rag, and dry the
paper.

(16) W. B. B. asks (1) a receipt for mak-
ing a copper dip such as is used in coating electric
lightcarbons. A. They are coated electrically with a
thin film of copper. Use asolution of sulphate of cop-
per for the bath. 2. How are black lead crucibles
made, and the proportions of the different ingredients
used? A. They are moulded and baked, being made
of poorer qualities of graphite with 10 per cent China
clay, or more and poorer clay for the cheaper grades for
base metals. 3. How to silver plate by battery, also
kind of battery necessary, and how to make same? A.
For silver plating see SuPPLEMENT No. 810, or an excel-

lentwork on the whole subject, Fontaine's Electrolysis,
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which we mail for $8.50. All kinds of batteries are de-
scribed in SuPPLEMENT, Nos, 157, 158, and 159. 4. The
name and address of paper wholly treating on ma-
chinery. A. We do nottknow of any paper treating of
a wider variety of machinery than the SciENTIFIC
AMERICAN.

(17) C. E. P. asks : 1. Is there any metal
easier to work than iron that could be used as parts of
electrical apparatus to contain mercury, liable to be
heated considerably by strong currents? Could not
brass be used, and if the mercury corrodes it, be electro-
plated with nickel, or if necessary iron? Would this
protect it? As themercuryexpands by heat generated
by strong currents, and this must be taken into calcula-
tion, can you give any rule to find the amount of ex-
pansion for suy a rise of 25° or 50°, supposing tempera-
ture on starting to be about 75°, or that of an ordinary
room warmed? Will the mercury evaporate or become
lessin time under above conditivns? A. Platinum and
iron are the best metals we can recommend. Brass,
even if plated, will be liable from the least imperfection
in the coating to be attacked by mercury. You will find
tables of the coefficient of expansion of mercury given
in manuals of physics. The trouble is that practically
the coefficient varies with the nature of the inclosing
vessel, as this also expands and contracts. Mercury
slowly evaporates at summer temperatures.

(18) M. G. asks: 1. What would be the
preservative effect of coal oil applied to wood, as pine
posts in the ground dipped or soaked in petrolenm? A.
Coal oil would not operate as well as distillatory or tar
products. It is not'held in very high esteem u#8 a pre-
servative, 2. Is there any cheap substitute for white
lead? That is, a light colored earth paint equivalent to
the dark red and brown earths or mineral paint? How
would white cement or lime work in oil? A. Sulphate
of baryta, or the mineral barytes, is the favorite white
lead substitute. Lime would decompose the oil.

(19) W. A. asks : What paste is used in
mounting a map on canvas? A. Any good flour paste
will answer, after which it is generally customary, but
not necessary, to varnish the surface of the map.

(20) T. B. asks: 1. What is a gland?
How do you pack one, and with what material? A.
A gland is a flanged follower inserted in the stuffing
box on the heads of engines, pumps,
and other machinery that have piston
rods or other sliding parts that require
to be kept tight. The box is packed
with various kinds of material furnished
by dealers In supplies, woven or braided
into yarn of square or round form, suit-
able in size for the open space under
the gland; otherwise use twisted or
braided flax or cotton, of the proper
size. Wind it round the piston rod loose-
ly, pushing into the stuffing box until
it is full, then push down the gland and
tighten with the screw nuts. Grease the
packing before putting it in. 2. What
is the difference between an automatic
cut-off and a plain cut-off? A. An auto-
matic cut-off is operated by the governor. Others are
connected directly with the cam, and the governor
throttles the steam. 3. What is meant by lead? A.
Lead is the width of opening of a steam port for the
admission of steam at the beginning of the stroke.

(21) C. H. B. desiresa method of bleach-
ing sponges after being used in surgical operations. A.
Soak in diluted hydrochloric acid 10 or 12 hours, then
wash with water and immerse in a solution of hypo-
sulphite of soda to which a small quantity of diluted
hydrochloric acid has been added.

() F. W. desires a recipe for making a
paste polish that will clean and polish brass, ﬂiQ{el
plate, copper, or any kind of metals. A. Take of oxac
acid 1 part, iron peroxide 15 parts, powdered rotten
stone 20 parts, palm oil 60 parts, and vaseline 4 parts.
Pulverize the oxalic acid and rouge and rotten stone,
mixing thoroughly, and sift to remove all grit, then add
gradually the palm oil and vaseline, incorporating thor-
oughly.

(23) G.—Engines are rated and sold by
theirnominal horse power, which does not designate
their real or indicated horse power. The latter may be
double the nominal horse power.

(24) W. H. 8. writes: You state that
carbonate of potash prevents rust on iron or steel. Will
it injure the metal or not? I have never found anything
that will prevent a gun from rustingin ourclimate, long
at a time. A. Itlis not injurious to the metal. It is of
no value for a gun that is handled or exposed to the
weather, but only suited to finished work, as cutlery
papered in a store.

(25) H. B. asks : When"a cannon would
shoot a ball 15 miles distance, how high would the ball
go if fired up straight in the air, with the same amount
of powder? A. The elevation of the gun to make a 15
mile range is necessary to a solution of this problem.
Probably about 9 miles, y

(26) H. O. D. asks : What flux can I use
to obtain a clean, perfect weld in copper, and at what
heat must it be worked? A. 3 parts phosphate sodium,
1 part boracic acid; pulverize and mix. Sprinkle on
metal at red heat.

@7 W. A. M. asks whether a current
water wheel could be successfully used or operated in
the Missouri River. A. Current water wheels are only
makeshifts, to be used when no other form can be
operated. They require floats anchored or other de-
vices to keep them at a proper immersion at all stages
of the water. They are an ancient device, successful
only on streams of little variation in flood level.

(@8) J. L. C. asks : 1. Does a fatal shock
of electricity produce rupture of physical tissue? A.
A fatal shock of electricity is generally accompanied by
some physical effect upon the animal tissues, yet there
seems to be no reason why it should mot kill by a
purely nervous shock without any physical injury. 2.
Does. electricity travel upon the external surface or
through the internal body of a conductor, such as 8
copper wirefor instance? A. The entire substance of a
conductor conducts electricity.
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(29) 8. C.—You cannot braze a lug on
the double-barrel gun without injury to the gun. You
can solder it with pure tin and make a good job. Tin
the cleaned surfaces with a copper, put them together,
and heat the parts until the tin melts, putting a little
tinon the edge of the joint to make a perfect fllling. If
you arenear a tinsmith, you should get him to do the
tinning. Hard solder is brass, and requires a high heat
to melt it.

(80) D. H. 8. asks: If a ball falls from a
certain point down on a spring, how far back will it
rebound, and what is the best spring to use to throw
the ball the highest? A. A rubber spring 18 probably
the cheapest. A coiled steel spring is good, but diffi-
cult to guide without friction. A volute spring of
steel, with a center pad of steel for the ball tostrike
upou, is probably the most efficient. The ball may re-
turn within from seven to nine tenths of the distance
fallen through, according to the conditions of friction
of the air, friction of impact upon the spring and per-
fection of contact between ball and spring.

(31) F. B. W. asks : 1. What is the most
practical compound for safety match? A. Dip the
splints in -a paste composed of chlorate of potash 6
parts, sulphide of antimony 2 to 3, glue weighed dry 1.
The paste for the rubbing surface is amorphous phos-
phorus 10" parts, oxide of manganese or sulphide of
antimony 8, glue 3 to 6 weighed dry. The ingredients
must be thoroughly mixed, and care must be taken
not to mix the chlorate of potash in the dry state with
the other materials; it should be mixed first with glue
dissolved in warm water. The paste for the rubbing
surface may be spread with a brush or spatula on the
side of the box. 2. Is there any chemical that takes
fire by blowing the breath on it? A. None that are
practicable or serviceable in the ordinary way.

(32) W. P. asks (1) how the cheaper kinds
of mucilage are made by compounding starch with sul-
phuricacid. A. Thestarchis first converted into dex-
trine or British gum, which is then soluble in water.
The method is as follows: One part of starch is acted
upon by 14 part sulphuric acid and 2'8 parts water. The
acid ismixed with part of the water, and the starch
stirred up with the rest; the diluted acid is gradunally
poured upon the starch, and the mixture is kept for
some time at 90° C. The dextrine is then precipitated
by alcohol from the clarified solution. 2. There is an
imported mucilage here containing a great quantity of
lime or other alkali. Can you give its formula? A. You
will'have to have it analyzed. We do not know its
composition. 3. I find it stated that a solution of sili-
cate of potash will make a very strongly sticking mu-
cilage. Can you tell me how the solution is made? A.
Silicate of potash alone would be useless. See the arti-
cle on ** Water Glass,” in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 317.

(33) S. M. McK. asks how to'make good
first class printer’s inking rollers. A. Take of Cooper’s
best glue 83 pounds, extra sirup or New Orleans mo-
lasses 2 gallons, glycerinel pint, Venice turpentine 2
ounces. Steep the glue in rain water until pliant and
drain it well. Then melt it, but do not cook it, the glue
pot being held in an outside pot in which water is kept
boiling. Next put in the sirup and boil 3 of an hour,
stirring it occasionally,” and skimming off impurities
arising to the surface. Add the glycerine and turpen-
tine a few minutes before removing from the fire and
pour slowly. Reduce or increase the glue as the weather
becomes colder or warmer.,

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
laws 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 conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 861 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 6, 1888,
AND EACH BEARING THAT DATE,

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

Abacus, Clark & Wren............ .
Advertising apparatus, A. Duboce....... .
Alarm. See Burglaralarm. Fire alarm.

Animal hitching device, J. Coyle.............. eeeee. 879,103
Animal trap, Page & Hardeman..... . 318,972
Animal trap, Walker & Allsopp.. . 879,087

.. 878,866
...... o0 379,105

Antidote, J. T. Smith........... . 319,183
Axle, anti-friction, M. Ryan........ . 378,978
Bag or satchel frame lock, A. Goertz . 879,158
Bale tie, J. R. Davis..... eesreseasans . 318.874
Baling press, J. Garman.. . 3719.156
Baling press, J. M. Taylor........... creeeeeeas veene. 879,185
Bar. See Splice bar.

Basting machine, T. C. Robinson....... sasesseseiene 318,906
Bath. See.Cabinet bath.

Battery. See Carbon battery.

Bearing, propellershaft, J. Richardson............ 378,975
Bed bottom, spring, J. D. Stuart .. . 879,138
Bell, A. & A.Iske........... seseens .+ 879,114
Bell, door mat, A. Iske..... . 378,962
Belt tightener, I. Leininger..... 819,116
Bench. See Wash bench.

Bench dog, F. Larson.......... “eideen eieeenseisa.. 578,800
Bin, E. T. Hunter................ cessee . 879,166
Binders, tension for self, W. H. Stine.............. 379,083

Bit. See Bridle bit.
Blacking box hdlder, G. P. Cragin...... ceeresenees 30,954
Blasting, friction primer for, A. F.J Andrewsi.....

Blind stop, P. M. Miessner
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Block and tackle, C. J. Hibberd .. 379,118
Blotter, ink, H. Heinke .. 379,067
Board. See Game board.
Bobbins, etc., providing [protection for the ends

of, Boynton & Johnson.. .. 879,161
Boiler. A. Catchpole........ 319,048
Bolster spring, S. 8. Byers.... 319,097
Bolt heading die, F. Mutimer 378,936
878,988

Boot or shoe sole, F. W. Munroe
Boot or shoe upper, T. Nally.
Bottle stopper, R. Bloeser
Box. See Blacking box. Fire alarm signal box.

Box for holding gummed letters, etc., H. Willson. 878,911
Brake. See Car brake.

Brick, burning, J. C. Anderson.............
Brick kiln, J. C. Anderson....
Bridle, Crippen & King.....
Bridle bit, J. Morrissey..
Buckle, Crippen & King
Buckle, E. N. Parker....
Buckle, H. C. Whitmarsh..... .
Buggy boot, J. J. & C. A. Behlen.
Burglar alarm, C. H. Wright.
Burner. See Gas burner. Lamp burner.
Bustle, C. C. Carpenter...
Bustle, F. M. Jeffery......
Button, A. Blumenkrohn
Button, 8. Cottle
Button tastener, G. W. Prentice
Buttonhole cutter, D. H. Cunningham
Bntton, sleeve, L. D. Frenot...
Cabinet bath, T. Wallis et al.
Cake cutter, L. Maurer..
Calendar, W. K. David.. .
Camera. See Photographic camera.
Can. S8ee Oil can.

. 379,041
379,000

379,043
.. 379,144

.. 379,001
.. 878,964
.. 879,000
... 378,923
... 879,028

. 879,007
. 318,356
379,143
879,019
. 319,197

Can stopper, H. Selvage................. ceeenans. 378,981
Candlestick, H. E. Lewis....... . .

Car brake, automatic, H. Wledllng ................. 3878,
Car brake, electric railway, W. M. Schlesinger.... 378,980
Car couwpling, . J. McQueen... . 819,177
Car heater, D. Connell...... 379,101
Car, motor, P. J. McMahou 879,119
Car motor, O. P. Sanders..... 879,129

Car step, railway, W. P. Tracy. 319,140
Cars by electrical energy, apparatus for the pro-
pulsion of, A. H. Bauer........cccceeeveiiinennen

Cars, cable railway system for_street, A. G. Bier-

Cars, friction brake for_cable railway, L. M.
HOB@A...oeeeeiiiiiiiiiiiiiieiiiiiiiaeaas .
Cars, head rest for sleeping. T. A. Bissell.
Carbon battery, G. E. Terrell
Carrier. See Cash and package carrier.
Cart, road, J. 8. Hulett

Cartridge shells, machine for trimmlng, P.
Cash and package carrier, Thomas & Bostedo..... 379,084
Cash car arrester, H. Thomas..........cceeeueeee ... 379,085

Casting metals, apparatus for, D. C. Stover...

Cattle guard, J. T. Hall .

Chain, drive, C. W. Krause

Chair. See Folding chair. Railwsy chair. Re-
clining chair. Surgical chair.

Chaaunel cutter, W. I1. Avey...... teecttennases oeee. 379,192
Chopper. See Cotton chopper.
Chute, stock, J. T. YOAKUM....cceeeteeeneeennseannns 879,146
Cigars. impressing letters and marks on,G.F. &

J. W. Mclndoe............ ceccccccscstscesannosans 379,020

Clamp. See Screw clamp.

Cleaner. See Flue cleaner.

Clothes wringer, J. J. Brinkerhoff.............. eee.. 878,951
Clutch for wheels and axles, J. Hartness.. .

Coat, M. Schloss .

Coffee mill, J. M. Hunter...
Cooking apparatus, steam, H. C. Ballard........... 378,947

Cork extractor, J. P. Stepp.... ccceeeeennn cennnn.nn 378,901
Cotton chopper and cultivator, L. Heller . 818,958
Cotton chopper and cultivator, R. T. Huggins.... 378,960

Cotton openers, yielding grate for, L. Hargreaves 379,065

Coupling. S8ee Car coupling. Pipe coupling.
Shaft coupling. Thill coupling.

Cremating flith and sewage, apparatus for,
Vladyka & Mitchell .o

Cufrholder, 8. P. Babcock.

Culinary beater, E. Baltzley...

Cutter. See'Battonhole cutter.
Channel cutter.

Dental operations, electrical apparatus for, C. A.

379,189
. 318,862
. 318,863

Cake cut.ter.

Eisenhart (r) ....... ceeen 10,907
Dental plugger, W. G. A. Bonwill ..... eeeess 378,920
Depolarizing compound, A. F. W. Partz ... 379,180
Desk and seat, adjustable school, O. G. Docken... 376,875
Die. See Bolt heading die.

Display frame, S. Dancyger....... [ cecees 319,055
Distillingwater and other liquids, appars.tus for,

R.D. Gladney......cecevviiiiin cevneinnnns eee.. 378,881

Door securer, F. T. Cladek veee 379,002

Drill. See Friction drill. Grain drill.
Drilling machines, feed device for, B. F. Barnes.. 379,194
Dyeing animal textile fabrics with naphthaza-

rine, R. Bohn............oooiiiiiiiiiiiiiinninnins 379,150
Electric machine, dynamo, Urban & Wightman... 879,037
Electric machine, magneto, O. P. Loomis...... . 315,892
Electrical contact maker and breaker, C. Lamb~

L Y oere 879

Elevator safety attach A. N
Embroidery stand, A. M. Parcelle....
Engine. See Rotary engine.
Extractor. See Cork extractor.
tractor.
Feed regulator, H. A. Barnard
Feed trough, D. L. Spicher
Feeder, automatic horse, Dodd & Thomas
Fence machine, hand. B. Current.......
Fence post, Harmon & Terrell.........
Fence weaving machine, G. J. Cline..
File for letters, bills, papers, etc., W. A., Jr., & C.
8. Cooke....... sesecscccnes
File, letter, G. F. Chappell...........

Fire alarm, J. West......ccceeeees o0 . 318,990
Fire alarm signal box, A. A. Smith. . 318,983
Fire escape, J. H. Glasscock..... . 318,882
Fireplace lining, J. Dwyer............. ceeeeeens 319,067
Fires and lights in railway cars, apparatus for ex-
tinguishing, M. O. Parker... ......cccceeeu...... 378,938

Fires in railway cars, apparatus for extinguishing,
Edwards & Sackett..

Fish hook, W. H. Rice...

Plue cleaner, W. F. Annable .

Folding chair or settee, H. J. Harwood.............

Frame. See Display frame. Quilting trame. Reel-
ing frame.

Friction drill, J. H. Vinton........

coenes 378,944

Fringe, chenille, C. A. Schmidt ceres. 879,033
Furnace. See Steam generator furnace.
Furnaces, heating tube for, H. Tilden.... 318,910

Fuse, shell, T. Nordenfelt oo 379,025
Gange. See Marking gauge. Saw bench gauge.

Game board, J. A. Martin
Game f{draughtstn be played by

Gas burner, H. A. BrogDard......c.c.cceeeeeeeiecnnns 379,046
Gas compressors, oiling apparatus for, F. Shlaude-
man... . 978,941
Gas servlceplpes. automatic shut-off valve for, J.
S. RoObINSON.....cociiiieiiiiiiiiiiiiiiiiiiin,
Gaseous fuel or lllumlnatlnx gas, apparatus tor
manufacturing, E. H. Shaw ... 378,940
Gear wheel, C. H. Morgan . 379,022
Glassware and manufacturing the same, J. Webb 879,089
Glue stock, preparing, T. P. Milligan . 879,021
Governor, steam engine, J. A. Seymour.. .. 379,181

. 319,128

Grain drill, W. Nighswonger............. cosene .. 379,179
Grubber, A. E. Lyman.. cesestecestenianss ... 378,966
Guard. See Cattle guard.

Halter, M. R. DOWliD....cooieievnnnnnnnnneiencinnnns 379,056

Hammers, nail holding nttmhment for, J. H.

Harness strap, R. K. Burt.
Harrow, G. Coffman
Harrow, C. A. Perin

Harrow tooth holder, W. 8. Lawrence. 319,018
Hat and coat rack, K. Clemens........ . 379,152
Hay stacker, A. L. Courtright.... ........... 879,102
Heater. See Car heater.

Heels, forming and attaching, F. F. Raymond. 2d. 379,029
Hinge, B. 8. Atwood.... . .......... ceeenee. 378,861
Hinge mortiser, J. M. Mathews... . 319,076
Holdback, vehicle, H. W. Getman . 879,157
Holder. See Blacking box holder. Cuff holder.
Harrow tooth holder. Lamp shade holder.
Pencil holder. Pillow sham holder. Stub
holder.
Hoof pad, H. L. Hubbard
Hook. See Fish hook.

.e.. 378,887
‘Window and picture

hook.

Horn tip, H. A. Miller......ccoiiireieinnccnnncnnnes 379,007
Horseshoe nail, A. R. Muterspaugh. ......... . 318,935
Inhaler for chloroform, etc., J. W. Battershall 379,042
Inkstand, R. P. Beatty...ccoceueeenecnccncencenccncens 379,093
Insulator, L. M. Neal.....cccoceeeninenninnnnnnnnnens 318,91
Iron. See Sad iron.

Ironing machine, Wilson & Binder............. ... 878,994

Jewelry, pin and attachment for, L. Sterne..
Jug, G. M. Price........ covvviiiirnieiinnnns
Jugs, tea pots, etc.. metal lid for, W. Storer.
Kegs, barrels. etc., holder for, C. A. Manker.
Key. See Telegraph key.

Kiln. See Brick kiln. Wood drying kiln.

Lamp burner, C. R. Harris........ eeessestianee oo oo 379,110
Lamp, car, C. L. Betts........ .iocct ciiiiiinnnnnen 378,865
Lamp extinguisher for railway cars, T. Miller. .... 379,121
Lamp shade holder, P. H. Griffin.................... 378,883

Lamps, supporting crane for electric, L. J. Wing.. 878,918
Land roller, J. B. Beicher 3718.916

Lantern, Kelly & Follett.. . 378,889
Last, A. 8. Adler...... 379,039
JLasting tool, J. Spring..

Letter box, E. A. Dubey..
Lifefloat, H. H. Williams....
Light. See Pavement light.
Liquid separator, centrifugal, C. D. Shepard,
879,133, 379,134

Lock. See Bag or satchel frame lock. Nut lock.

Oar lock. Railway switch stand lock.
L.og turner, steam. J. Torrent.............. ereeenes. 899,086
Loom let-off mechanism, H. Litchfield. o
Loom shuttle, G. C. Mill8........c.eoiiiiinnnnnns wennn
Malt or grain, apparatus for effecting the turning

of, Sinclair & Hodson..... eeeeeesnes teeeeseeniees 379,186
-Marking gauge. F. W, Lycett......ccccevieiiienns .ee 319,117
Mat. See Metal mat.
Mattresses, wire fabric for, F. Halnsworth.. ceees 379,012
Measuring apparatus, coin released height, W. P.

IDghAM....oivriennnnnnniiinneiencnns cecasecaees .. 8379,0m
Mechanical movement, L. F. Goben.. . .. 379199
Metal, machine for rolling melted, G. Brooke... ... 379,006

Metal mat, Wilson & Thomas................ eee eeee 378,912
Metal shaping machine, E. A. Walker...... . 379,142
Metals, apparatus for decorating, J. Baynes....... 879,092
Metals from their ores, separating, S. H. Cochran 378,368
Middlings puritier, W. J. Fender............... ceees 379,155
Milk aerating and cooling apparatus, E. W. Coffin 379,051
Mill. See Coffee mill.

Milling tools, machine for shaping, C. H, Trask... 379,187
Mop-wringer, H. Blake........cccocevviiiiiiiiinnnnns 878,949

Motor. See Car motor. Self-acting motor.
Motor, Cooley & NasoD.......ccccuvue. e eseneccceees. 79,004
Nail. See Horseshoe nail.
Nail plate feeder, Shurtleff & HAa&. ccecevverennnnn. 879,135
Nail strips, machine for making flexible, E. B.

AlleD.... ciiiiiiiiiieniectntsicerscncnsscccanes ... 378,859

Netting, machine for making wire, W. F. Dennis.. 379,008
Newspapers, etc., automatic apparatus for the

sale of, R. Alexander-Katz
Nut lock, A. W. Talley.
Oar lock, L. P. Cook..
Oil can, J. 8. Hoy.....
Oil carrying shell, G. A. Heath. .
Oil, refining, R. J. Wilson...............
Ordnance, breech-loading, T. Nordenfelt..
Ore feeder, T. G. Cantrell...............
Package register, W. N. Durant

Pad. See Hoof pad.
Paint can press, W. C. Williams....... cecececeionnns 319,190
Paper boxes, machine for staylng the mzles of,

C. W. Hobbs.......... cossese 5 sensanes ceeensecess 879,162
Pavement light, H. Resley ............ PP
Paving, etc., block for, F. M. Pickering.
Pen, fountain, W. W. Stewart.
Pencil holder, A. Myers..
Photographic camera, F. H. Pat,terson
Pillow sham, L. Buntrock..........
Pillow sham holder, F. E. Clark..
Pipe coupling, steam, H. & G. Knaub.. eeenees 878,932
Pipge wrench, H. Pormelee...................... .. 879,128
Plastic material, machine for forming balls, etc.,

from, Heller & Hooper. .. 879,068
Plow, A. Olson 878,900
Plow and harrow, combined, J. C. Honon 319,164
Pole changer, E. M. Hamilton.. . 879,062
Post. See Fence post.

Potato digging, cleaning, and assorting machines
E.A. & F. Cameron............ e

Preserving fruits, etc., . Bli
Press. See Baling press. Paint can press.
Presses, screwing bearing for, G. B. Boomer...... 318,950
Pressure gauges, combined cock "and siphon for
steam, B. A. Wo0d.....cccovvviiiiiinnnnnnnn. ve.. 379,088
Printing machine, cylinder, M. Vierenzel........ 879,188
Propelling and steering apparatus, boat, J. Her-
T T T cacsegenns .. 379,014

Pulley, belt, Haven & Post.. 319,111
Pulley, woeden split, W. R. Fee.... .. 879,198
Quartz, mill for crushiog or grinding, G. Frisbee.. 878,879
Quilting frame, J. Arbogast........ .. 378,914
Quilting machine, A. Beck....... ceereeens ceee . 8189156
Rack. See Hat and coat rack.” Towel rack. :
Radiator, steam or hot water, A. Catchpole.
Railway, cable, J. F. Just
Railway, cable, W. 8. Phelps. 878,903
Railway chair, 8. Anthony . 819,148

.. 879,047
379,169

Railway, electric, W. W. LHopkins.......... .379.(!!). 379,070

Railway, elevated,'D. D. Read....... cecenenes 379,81
Railway frog, H. Elliot....... . 319,154
Railway switch, R. H. Isbell..... 379,072
Railway switch stand lock, ¥. 8. Mitchell. . 879,122

Railway tie and joint, J. Hill..c.c.o coveeaeeee. ... 378,930
Railway track, machinery for laying, D. 8. Moore. 379,178
Railways, slot switch forelectrical and cable, S. H.

15 107 ceseene see 379,082
Railways, spring jack for electrlc. S. H Short..... 379,081
Reclining chair, C. H. P€W....c.ccceeieieeeccerecens . 378,902
Reeling frame, E. Masson....... crerestesnnccnscenes 318,983
Regist See Pack regi
Regulator. See Feed regulator. Windmill regu-

lator.

Rein guard, harness, L. P. Tooley.....c.ccccceeeee.. 379,186
Return bend, R. G. Eunson ... 376,878
Roller. See Land roller.

Rotary engine, /. Hemsath . 879,112

Rlug making device, A. L. Hall... 378,884

Rule, pocket, J. McLean 378,894
Ruler, combination, H. Goldsmlth ........ 378,928
Sad iron with removable handle, J. F. Bliss. . 379,044
Sash fastener, G. D. Paul...... 319,124
Saw bench gauge, F. E. Farwell. 378,924

Saw guide, A. House ... 379,165
Sawmill carriages, feed mechanism for, A. E.

Hoffman..
Saws, fence for. C. Seymour..

379,163
878,939

Saws, machine for grinding shlngle. W. H. Hall... 379,108
Scarf, neck, G. Selowsky 879,182
Scraper and grader, reversible road, H. D. Cook.. 378,922

Screen. See Window screen.
Screw, J. P. A. Hanlon. . 379,200
Screw clamp, J. Mooney... . 878,896
Self-acting motor and pump, F. G. Barthel ..... ... 878,998
Separator. See Liquid separator.

Separator, J. J. De Rycke...... .
Sewing machine, T. H. Martin..

Sewing machine binder guide, T. C. Robinson..... 378,904
Sewing machine, book, D. M. Smyth........ 378,984, 378,985
Sewing machine, wax thread, C. F. Harlow..... .. 378,929
Shaft coupling, universal, A. Robes......... 379,630,

Ship signal, electric, J. W. Dooley
Shoe, J. Lindstrom
Show stand or case. 8. C. Swett ...
Signal. See Ship signal.

Skewers, machine for pointing. L. B. McNutt..... 318,934
Sled, J. T. Scott. cens

Sleigh knee, E. King.
Sofa and table, combined, J. E. Alden
Soldering tool, Wagandt & Hull.... ................
Sole edges, machine for trimming, Coy & Fuller-

Spectacles, combination, B. Krause
Spinning machines, automatic roll cleaner for,
T. O. Cunningh&m......ccovvveiiirniiiiinnnnanans
Spinning spindle support, W. F. & G. A. Draper..
Spinning spindle support, C. F. Roper.............. 378,%
Splice bar, A. McHugh ..... ......... ee ceeeeee.ens STY,176
Spring. See Bolster spring. Vehicle spring.
Stand. See Embroidery stand. Show stand.
Starch, preparing and treating, J. C. Schuman....
Steam traps, straining device for, W. Haythorn..
Steam generator furnace, T. Main.......cccccuveee
Stirrups, machine for making metal, F. H. Kindl..
Stopper. See Bottle stopper. Can stopper.
Stopper extractor, B. J. Greely
Stove, heating, J. W. Cummer... .
Stove, heating, C. H. L. Schlapp....c.cceeeeeeenece.
Strap. See Harness strap.
Stub holder, J. M. Berry (r).
Surgical chair, F. E. Case (r)

879,084

ceseeeces 10,905
secescess 10,906

Switch. See Railway swltch.

Table and sofa, combined, J. E. Alden............. 378,99
Tag, marking, 8. Dancyger......... tesecsssaicssssss 319,004
Tanks, automatic valve for water, C. H. Harkins.. 879,169
Telegraph, electric, D. Kunhardt....... . 879,016
Telegraph instrument, E. M. Hamilton. . 879,060
Telegraph key, E. M. Hamilton...........cccveue.... 379,063

Telegraph, police, fire, and district, E. T. Gibson.. 378,927
Telegraph sounder, E. M. Hamilton. ..373,061, 879,084
Telegraphic repeater.’J. Kolzer...
Tellurian, C. W. Holbrook.........
Temperature regulating system, W. S. Johnson...
Tent, folding, L. F. Ryan..........

Thill coupling, 8. H. Atkins....... .

Thrashing machine, A. J. Wise...

Tie. See Bale tie. Railway tie.

Tobacco, device for curing, E. A. Boughton....... 379,094
Toy, automatic sand mill, P. B. Sheldon.... . 879,132

Transformer, continuous and alternating, F. Jehl 379,073
Trap. See Animal trap.

Tray or pan, ash, W. M. Bowman.....ccce.......
Trough. See Feed trough.

Trousers stretcher, E. MoLaughlin...
Truck, F. H. Otto.....ccvevvinnnnes
Truck and ladder, J. L. Crafts.
Cruck, car, J. R. Fish..
Tube, M. L. Ritchie..
Type rubbing muchlne, F. Gelsael..
Type writer, B. A. Brooks.......
Umbrella, E. Q. Ison.......
Valve, check, J. H. Berry......
Vane, illuminated wind, D. Rockwell
Vehicle spring, E. Jarrell............
Vehicle transporter, V. Gustavson..
Vehicle, two-wheeled, O. B. Fysh.
Vehicle wheel, G. M. Hughes ..
Velocipede, E. G. Latta.......
Vending apparatus, M. Sielaff.

oeee 879,195

Ventilator, F.C. Werner............... . 318,989
Vise, J. W. Mclntyre.......... PETT TP PPN . 318,893
Wagon skeins, manufacture of, 8. B. Parsons..... 379,026
‘Warp beaming machine, N. Boyle.................. 379,045
Wash bench, W. Cochrane..... ..... . 318,921
Washing machine, M. L. Blackwelder. . 318,919
Watch case pendant, P. Henry.. . 378,959
‘Watch, stem winding, D. Perret.. 378,974
Watch, stop, H. A. Tugrin.....ccoovvviiiiiinnenens 319,05
Watches, stem winding and settlng mechanlsm
for, D. H. Church.....ccceveveniiinnannnnnnn, ... 879,060
‘Weighing machine, automatlc uraln. J. C. Morris. 378,969
Wheel. See Gear wheel. Vehicle wheel.
Windmil), L. L. Pfaff............. 879,125
‘Windmill regulator, O. Colvin. 379,052
‘Window and picture hook, H. Loftie. . 878,891
Window screen, J. A. Baldwin................ . 318,997
Wire fabrics, machine for manufacturing, F.
Hainsworth.......ooiiiiiiiiiiiiiiciiiiiiinnnnn 379,018
‘Wire rods, reeling apparatus for, F. H Danlels. 379,104
Wood drying kiln, J. A. R. Wyman............. eeeee 879,145
‘Wringer. See Clothes wringer. Mop wringer.
Wrench. See Pipe wrench.
Yarns or threads, mechanism for testing, R. Wall-
WOTK ..ovivee crnnieianens vesessecscssenccsnnnns ... 379,088
DESIGNS.
Burial casket, W. A. Bparks........ccceceneennnn wenes 18,172
Carpet, J. L. Folsom.. ..18,124 to 15,152

Carpet, O. Heinigke.
Carpet, H, Hunt...........

...19154, 18,165
18,157 to 18,162
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.{ Cocoa shells, Webb’s, H. L. Pierce.

Carpet, W. E. Sayers.....c..cceeeeenunen eosees 18,166 to 18,168
Coat, Miss’s, M. V. Kavanagh. .. 18,165
Costume, lady’s, J. Sheils. . 18,171
Costume, lady’s, M. Turner. 18,174
Desk, cabinet, F. A. Coffin.. 18,158
Gimp, 8. Steinecke...... 18,173

Spoon handles, ornumenu;tiou of, E. T. Schoon-

maker.......... ee..18,169, 18,170
Type, font of printmz. C. E. Heyer... 18,156
Type, font of printing, H. Ihlenberg................ 18,163
Type, font gf printing, W. W. Jackson......... .. 18,164

TRADE MARKS.

Broma, H. L. Plerce........... cesesecacnceeess. 15,265
Chocolate, H. L. Pierce.....

Chocolate, French sweet, H. L. Plerce...

R .o
Chocolate, ms.nufact.ured. H. L. Pierce
Chocolate, sweet, H. L. Pierce..........

Chocolate, sweet vanilla, H. L. Pierce.
Chocolate, Webb’s double vanilla, H. L. Pierce..
Cocoa, cracked, H. L. Pierce

Cocoa, Webb’s pure: H. L. Pierce.
Flour, Marshall, Kennedy & Co..
Food, cattle, G. Fraser............
Lotion for the skin, L. 8. Brigham..
Medicine, for relieving epileptic fits and other

nervous diseases, . Dr. 8. A. Richmond Nervine

COMPANY . eereeieeee®unenannnnnns tececsesaneans .o ]5,274
Medicine, proprietary lnvizorant. S.’B. Murray.... 15,259
Oil, lubricating, W. P. Feeney.,.......c.ccccevennee .. 15,254

Oxide of zine, dry and in oil, spelter, and sheet
zinc, La Societe de la Vieille Montagne.......... 16,275
Potato flour and potato starch and all potato
starch products, including dextrine, Nord-
deutsche Kartoffelmehl Fabrik oo veee. 16,260
Soap. J. C. Davis & Son.. veee 15,253
Soap. laundry, J. S. Kirk & Co . 15,257
‘Wood wool and wood woql wadding, P. Hnrtmnnn. 15,256

A Printed 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 Munn &
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 also be obtained.

Wdvertisements.

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

The above are charges per agate line—about eight
words per line. 'l‘lns 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
recelved at publication office as early as Thursday morn-
ing to appear in next issue.

Edison Lamps

Of low voltage for battery and dynamo. Lamp: sof
to 2 candle power $1.50 each. Lamps 28 and 36 cand
power $2 each. Catalogue on application.

The Edison United Manufacturing Co.,
65 FIFTH AVENUE, NEW YORK.

SEBASTIAN, MAY& HIR

Impreved Bmw
Foot &

=t LATHESrwer B

Drill Presses, Chucks, Drills,
Dogs,and machinists’ and ama-~
teurs’ outfits, Latkeson érial. §
Catalogues mailed on agphcatxon

165 W. 2d St., Cinc J

and g req ired
to drill and complete game, Port-
able Horse Power and Mounted
Steam Drilling M. es for100to
%to Send 6 cents for illustrated

PierceWellExeavntorCo.
New York.

PHTHISIS.—A PAPER BY DR. H. C.
‘Wood, descﬂbinghin detail the new treatment of con-
sumptlon by sulphureted hydrogen. Contained in 8cI-

ENTIFIC AMERIOAN SUPPLEMENT, No. 594.
cents.
ers.

ce 10
To be had at this office and from all newsdeal-

B INGERSOLL ROCK DRILL CO.,
10 PARK PLACE, NEW YORK.

Improved ‘‘Eclipse **
{H IROCEK DRILLS,
S For Mining, Tunne]ing Shaft-
&S Sinking, Quarry! ? jubmarine
drilling, and for all kinds of rock ex-
] cavation,
“ Straight Line” ATR COMPRESS-
ORS, Boilers, Steam and Horse Power
= Homts Flectric_Blasting Batteries
and General Mining achinery
Send for full descriptive Catalogue

FIRE-BRICK.—BY R. A. COOK, A.M,
An interesting descrlptlon of the mlmng of fire clay and
the manufacture of fire brick at Mt. 0, ] Mnrvlnnd
where 1s located one of the largest Anh---
the country devoted to this industrv Contained in
SCIENTIFIC AMERICAN SUPPLEMENT,
50 ctlants. To be had at this office a.nd fromall news-
ealers.

GENERAL MACHINERY ror

%
Mininc TUNNELING. ™™
AUVARRY ARAR|DAD WORN .

RAND DRILLCo 23 FarxPiace niy

AT

ELECTRIC LICHT AND POWER.
Edco System of Arc and Incandescent Lighting. Direct
orin oonne ction with the Storage Batteries
he Electrical Accumulator Co.
Dynamos, Mowrs. lmn pls'S Batberies, and General Elec-
trical Sup
Electro-Dynamic Company, 221’ Carter St., Philadelphia.
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Founded by Mathew Carey, 1785.

BAIRD’S BOOKS

FOR

PRACTICAL MEN

Ournew andrevised CATALOGUE OF PRACTICAL AND
SCIENTIFIC BOOKS, 80 pages, 8vo; a Catalogue of Books
on STEAM and the STEAM ENGINE. MECBANICS, MA-
CHINERY, and DYNAMICAL ENGINEERING; Catalogue
of Books on CIVIL ENGINEERING, BRIDGE BUILD!NG,
STRENGTE OF MATERIALS; List of Leading Books on
METAL MINING, METALLURGY, MINERALOGY, ASSAY-
ING. CHEMICAL ANALYSIS, etc., etc.; Catalogue of
Books on DYKING, CALICO PRIN' IING, WEAVING, COT-
TON and WOOLEN MANUFACTURE; A Circular of 32
pages, showing the full Table of Contents of the TECH-
NO-CHEMICAL RECEIPT BOOK; Catalogue of a Miscel-
laneous Coliectien of PRACTICAL and  SCIENTIFIC
BOOKS; two Catalogues of Books and Pamphlets on
SOCTAL SCIKNCK, POLITICAL ECONOMY. BANKS, POP-
ULATION, and PAUPERISM, and kindred subjects, sent

ree até)danu one, in any part of the world, who Jorward

is address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia. Pa., U. S. A.

ARCHITECIURAL  BOOES

Useful, Beautiful, and Cheap.

T o 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 4 complete set of the ARCHI=-
TECTS’ AND BUILDERS’ EDITION of the SCIENTIFIO
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and 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 and approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishérs 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.

New and Valuable Books

F()R PLEASURE. — By Peter

*ARDENING
Henderson. New and greatly enlarged edition. A guide
to the amateur in the KFruit, Vegetable, and Flower Gar-

den. Fully illustrated, cloth 12mo. Price, postpaid, $2.00
OUR HOMES,—How to beautify them. Full of
suggestions for making the home nttractwe,nnd TO-
fusely illustrated. Cloth, 12mo. Price, postpaid....$1.00
A B C OF AGRICULTURE.—By Mason CWeld
and other writers. A valuable and practical manual.
Cloth, 12mo. Price, postpaid.......... .. . ...... 50 cents
HOME FISHING AND HOME WATERS.—By
Seth Green. A practical treatise on hsh Culture.

Cloth, 12mo. Price, postpmd ..50 cents

—0
Illustrated Catalogue sent free on application.

O. JUDD CO.,
7351 Broadway, New York.

DELAFIELD’S PAT. SAW CLAMP

.- an

B A e ]

With gaw for cutting metals. Saves all the broken

hack-saw blades. In use overtwo years in all parts of

the country. The new clamps have the edges bevelled

that hold the saw—a great convenience. Free by

for 50 cents, Discount to dealers. Extra blades x-inch

wide, 7 cents each, 70 cents (Fer dozen by mail.
NOROTON MFG. WORKS, Noroton, Conn.

STEAM and ELECTRIO LAUNCHES,
leasure Boats, Sail Canoes,
Oars,
page catalogue
Over seventy-ﬂve illustrations.
None free. Mm-

Send 5 cents,
tion the Scieﬂt’i%c merican.
J. H. RUSHTON
Canton, & Y.

DISEASES OF DYNAMOS—A PAPER

{13 P. Thompson, D. Sc,, discussing the maladies to
which dynamomachines are liable, and their treatment,
cure and preventlon. ontained In SCIENTIFIC AME-:I-
OAN SUPPLEMENT, No. 6:27. Price 10cents. Tobe had
at this office and from ‘all newsdealers.

VU'LGAN ITE EMERY WHEELS:

Made SOLID of the Celebrated
WELLINCGTON MILLS EMERY.

SUPERIOR 0 Att OTHERS.

Thousands of manufacturers testify to 1ts being the Strong-
est, most Durable, and Healthiest Emery Wheel made.

RUNS WET or DRY.
©OUTS COOL and FREE. A SAFE WHEEL.

New York Belting & Packing Co.,

Sole Manufacturers.
Warehouse: 15 Park Row, New York.
European Branch: PERSICANER & CoO., Pickhuben 5, Hamburg.

Lnrse ‘Wheels made on Cast Iron Centers
red, -Knife Grinding Wheels a specialty.

To Capitalists and Manufacturers

The undersigned wishes to arrange for the manufac-
ture on royalty, or would sell outright, two simple in-
ventions for which there is a large demand.

CURTAIN HOLDER, made of wire, which is sim-
ple, ornamented, inexpensive, and can be applied readily
tu any wmdow cuslng. and which holds the curtain in

gracefulfo
"RACK and WHISK BROOM

1,

The socket in thehead is for a screw driver, and is oo
obstruction, but an ornament, and so useful it will help
sell the wrench. 1 will sell the %ntent on a royalty, hnp
right, or outright for a trifie. G. B. Sanborn, Bristol,

SHIP WAVES.—BY SIR WILLIAM

Thomson. A lecture delivered before the Institution.of
Mechanical!Engineers.—Definition of wave. Thediffer-

WE L

ll() LI)ER, made from wire, which may be attached

g window casing or other convenient support with-

out the use of screws or nails. Kor further particulars
apply to ANTON AHLQUIST, lshpeming, Mich.

LATHE

For Cutting Irregular Forms
Such as Axe Handles, etc., A Specialty.

Barrel Hoop and Basket Ma-
chines, Veneer Cutting Ma-
chines, Handie and Nulling
Lathes, Milling, Mortising,
Gear, and Key Seat Cutting
Machines, Stave, Heading,
and Shingle Machines.

MANUFACTURED BY THE

I.E, MERRITT MACH’Y CO., Lockport,N. Y., U.8. A.

New Zealand Railways.

An act having been passed for placing the management
of the Government ilways in New ealn.nd under a
Board of Commissioners, persons desirous of becomin

CANDIDATES for the APPOIN ’thN’l‘ of CHIX

COMMISSIONER are invited to communicate with the
Agent-General ersonall{lor by letter. The duties will
be simllar to those of the Railway Board of Victoria,
Australia. The salary is £2,500. Intending candidates
must have had wide experience in railway man
W. KENNAWAY,Bec., New Zealand Governmen!

ent kinds o1 wuves ‘Waves produced in water by boats
and the wln

w the wave processlon is kept ug
ip’s bulld in causing waves : With

ned in SCIENTIFIC AMEBICAN SUPPLm-
5. Price ten cents. be had at this
office and from all newsdealers.

Air Brush.

Received highest Gold Medal Award of
Franklin Institute as a legitimate art tool.
Invaluable to crayon and water color por-
traitartistsand draughtsmen. 1ts use saves
time, and gives finest technical effects.
Write for description. The use of the Air
Brush is profitable, and will reﬁl ﬁ ca.reful
investigation. AIR BRU 0.

7 Nassau Street,’ Rockford, ]ills.

GOLD MINING MACHINERY.— DE-
scrl tion of some new mining plants constructed in

glana for use in the Transvaal, Austrinand Hungary.
Wlth 10 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 593. Price 10cents. To be had at

E-;,,

ement.
office,

7 Westminster Chambers, Victoria St., London, S. W. this office and from all newsdealers.
? NAT lINAI. ETECTION
BIBB'S teebratod Orighnal B ROOKS’ Salisddiediiserion
BALTIMORE
riscc HEATERS

SJ. B OOKS CHIEF.

12 years Chief U. 8. Secret Service and 23 years Gov-

ernment Detective. 1221 O St., N. W., WASHINGTON,
D.C. Skilled Agents at all points. Business solicited.

BARNES’ NEW

Patent Velocipede Grinding and
1’olishing Machine.

Forgrinding and polishing Cutlery,
Jewelry, Orpamental Wares, Skate
Grinding, etc., etc., a8 an accessory to
or for a distinet buslnese, alarge proﬂt
with small outlay. Outfits of Koo
Power Machiner 5 for pra.ctical ahop
service in Wood and Metal. Cata-

Stove Founders, Baltimore,
IIBBLEIZEI) SLI'I'E lllTELs
and Beautiful Designsg,

Telegraph and Electrical

ﬁventors’ odels, Ex rl-

ggdl tar leattenes fine brass castings. Send for logue free.

N Ork. ne Ci ngs.

oguec.mi..mxma RBRO. Cincianati, Oy W. F. & John Barnes Co.,
18 impcriant to us that you mention this paper. 1999 Ruby St., Rockford, 111.

'l;lhe ‘s AIGLARD" SPIRAL SCREW I)RIVER. FOR LIGHT AND RARID WORK. For Ma-
[3 ty,  Gun

Su:;]t,l?s Cabinet Makers and
others. The greatest labor
saver;g toon extnhntnst?ves lsi t quality of material. S i k hip. N h.
cost in a very sho! me. est guality of mate uperior workmanship. No tiresome turning of the hand and
twisting of the wrist. Price 32‘73, postpaid. The Alford & Berkele Co., Sole Agents.’i"IChaEnbers St., N. Y.

WEITMYER PATENT FURNACE
BOILERS OF EVERY DESCRIPTION.
IDE Automatic Engines, Traction and Portable Engines
STEAM ROAD ROILILERS.

Manufactured by Foundry and Machine Department,
Harrisburg, Pa,, U. S. A.

STEAM ENGINES.

Horizontal and Vertical.

Dredgiy Machi .
Flour, Pawder, Sinte and
Fllnl Ml Machlnel y. Tur-
bine Water \Wheels,

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

MACHINERY.
E. & B. HOLMES,

BARREL ::x o

SCIENTIFIC BOOK.
CATALOCUE,

RECENTLY PUBLISHED.

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

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

@OLD MEDAL, r.ms, 1878,
BAKER'S

Broakeast Gocoa.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasziree
times the atrength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @&
cup. It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as -
well as for persons in heaith.

Sold by Grocers everywhere.

W. BAKER & C0., Dorchester, Mass,

STORAGE BATTERIES FOR ELEC-
tric Locomotion.—A paperby A. Reckenzaun. offerin, a
few facts and figures relating to the present state of
subjee.mf the application of storage batteries to loco-
olive purposes. Contained in SCIENTIFIC AMERICAN
UPPLEMENT. No. 625. Price 10 cents. To be had at
this office and from all newsdealers.

PERFECT
NEWSPAPER FILE
The Koch Patent Flle, for- erving newspapers,

nm‘fazlnes. and pamphlets. has been recently improved
and price reduced. gubscrlbers 1o the SCIENTIFIC AM.
ERICAN and SCIENTIFIC AMERICAN Bt'PPmmeT can be

Models & Small Brass Work
a specialty.
. Satisfaction Guaranteed.

Easton, Pennsylvania.
THECOPYINGPAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to ;l)lregare the gelatine pad, and also the antiineink
by whic ogxes are made; how to apply the written
letter to the how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.

438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

SUPERIOR
Stationary Engines

i with Plain and Automa-

{ tic Cut-off. Vertical and

Horizontal,

Penna. Diamond Drill Co.,
Birdsboro, Pa.

THE CtSHMAN KEY DRILL CHUCK.
This is an improvement over
all other chucks of its class
and is fully guaranteed.
HOILDS PRICE

by THE CUSHMAN
CBUCK Co., Hartford, Conn.

FOREIGIN TRADE.,
JOHN G. ROLLINS & CO., Limited, London, Engl‘md an
old established and reliable House, are well situated to
represent American Manufacturers in the sale of their
products in Foreign Countries. Satisfactory American
and English reference if required. Address direct, or
American Office, 4 Stone Street, New York City.

FATALOGUE rgg 0 AN;’E ;nézss s
ob, gg
i’

A PRACTICAL SUCCE!
VAN DUZEN'S PAT. LOOSE PULLEY OILEB.

5./

a '-

2000 Fine Black coples of Writing, Drawing, Mualc,
AUTOMATIC WOTKS atutomm,.

h wone
PIER

der ul pieoislon
and ragllev
FAST AUTOMATIO 0O., 2 New Chambers 8

2nd < MACHINERY £

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

d Book fi
Thousands in satisfactory every- Encyclo- Diamon ree,
day use, Entire reliability gnd og_ pedia of Drills and asc. for
stancy demonstrated in a two years’ 700 Enzmv Lightning | mailing it.
ftfteY test by (would be) Eastern skeptics. in Hydraulic American
B Economy shown by reasonable prices w sLL ELL Well Works,
2 and perfect performance Send for TOOLS, Machines. Aurora, 111,

our “ Catalogue No. 55.”
VAN DUZEN & TIFT. Cincinnati, O

m{ew Catalogue of Valuable Papers

ed in SCIENTIFIO AmmmAN SUPPLEMENT, sent
of charge to any addre
MUN N ‘& CO.. 361 Broadway, N, Y.

er night. A

to ght and pro.

fitable busi-

ness. Mazic Lanterns and Viewn of popular sub-
ects. Catalogues on u?pllcatlon Part 1 Optical. 2
athematical, 3 Meteorological, 4 Magic Lanterns, etc-
L. MANASSE, 88 Madison Street, Chicago, I1l.

PROGRESS MACHINE WORKS,

PULLEYS, HANGERS
FRICTION CLUTCHES. aa b orn iaee. N, ¥,

) plled tor the low price of $1.50 b 1, or $1.26 at the
1 Heavy board sldes, lnscrlgg.k,n
ERICAN,” in gilt. Ne
el'y(l one who wlshes to preserve the paper. -
ress
MUNN & CO.,
SCretIRIO AMRRICAN,
ﬁr by Pzcx's Par. 1
Cusaionep Ear Drous,
Whls heard distinctly,
Comfnmble, lnvhlble. Il]uu ?:'F R E E. Addresa
call ou F, HISCO. ly, Name this papers

Machines. York Pa-
tent. YORK MFG.
CO. Yeork, Pa.

ICE & REFRIGERATIN
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To Manuloaclurers'

The North St. Paul Land Company, of St. Paul, Minn.,
are desirous of locating on their land twenty more large
manufacturing establishments. There is no placein the
United States better adapted for manufacturing some
lines of goods than St."Paul.

To any one wishing to engage in this business, we are
prepared to offer liberal inducements in land and cash.
Correspondence solicited. We mean business.

The North St. Paul Land Co.,

ST. PAUL, MINN.
MILL PROPERTY FOR SALE,

Sixty miles from Philadelphia, at Jun~tion of Phlla.
Balto. Central and the Columbia & Port Depusit Rail-
roads. connected thereto by a siding, affording direct ac-
cess to the whole Pennsylvania system. omprising
about 70 acres of land, fine water })ower. two breast
wheels (actual test 125 H. P.). tw o mil bulldlmzs in good
repair, each 50x 96 tt., large war eroom 22 x 208 ft., black-
smith shop, barn, stables and other outbuildings, large
mansion house and twelve tenant houses. Occupied as
a Rolling Mill for Sheet Iron. Will sell at a reasonable
tigure, on favorable terms, or will unite to form a com-
pany with satisfactory parties desiring to estublish some
suitable manufacturm% business, not necessarily iron
making, and will contribute the above property, taking

stock in the company for its value., Excellently adapt-
ed for paper or pulp mill, cotton or woolen manufac-
turing, or specialties. AddTess
s P. 0. Box 1136, Philadelphia, Pa.

Investment
small, prof-
its lar %

Send 20c.1or
mailing
large -1llus-
trated Cata-
logue with

T parﬂculus.
Manufactured by

GOULDS & AUSTIN,

167 & 189 LAKE ST.
OHICAGO, ILLINOI#

otatl Drick Mashines, Driors & Kius

Gregg’s Steel Brick Machines, Front and Ornamental ;
Gregg’s Clay Criusher Roller Mills; Gregg’s Disinte-
fratmg Mills; Gregys's Steam Driers for ricks, Tile,
sumber, Paper, Fabrics, ete.; Gregg’s Brick K ilns, Di-
rect, Down Draft, and Compartment; also, Hy dro-Car-
bon Furnaces. Plans and Speclﬂcatlous by competent
engineers for complete WO
S} | N ‘Uth(‘

REGG_MANU FAC' Co.,
423 Walnut St., Philadelphia?, Pa., U. S.

PRESS $3. Circular size $8. News-
paper size $44. Type settiug easy,

Four Wnprmted directions. Send 2 stamps
for catalogue presses, tyge, car s.

3 c ARDS &c., tofactory, KELS

Meriden, Conn.

HYPNOTISM IN FRANCE.—AN IN-

teresting roview ot the present status of this subject, by

-Max Dessoir. Contained in SCIENTIFIC AMERICAN SUP-

$3.00

office and from all newsdealers.
Cnicagoand g Louisville, In-
South.
E. O. Mc( ormlck, Geu, Pass. Agent, Chicage.
Cllrlolls. Cntchey Pictures
The value of the SCIENTIFIC AMERICAN as an adver-
now published. It goes into all the States and Territo-
more than to see his advertisement in a rinted news-
let the advertising agent intluence you to substitute
for your interest to advertise. This is frequently done,
ed on the SCIENTIFIC AMERICAN
361 Broadway, New York,
SimPle,dumble. and serviceable
Most available device of the
" Patentee, Phwulxvllle, Pa.
The prices of the different publications are as follows:
The Scientitic American Supplemeut (weekly), one 500

PLEMENT, No. 613. Price 10 cents. To be had at this
$5 COUNTY RIGHTS. | %.tiuser 8"
] Sandusky, O.
TAKE THE - RETWEEN
dianapolis,Cin. UN RUU | F {cinnati, and all
winter cltles < of Florida and
200
10cts. P, 0, BOX 2638. New York
To Business Men.
tising medium cannot be overestimated. lts circulation
is many times greater than that of any similar journal
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
paper. e wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN And do not
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in wanica you dectde 1t is
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation thanis allow-
. For rates see top of first column of this page, or ad-
MUNN & CO., Publishers,
4 Novel Rope Clamp " Patent.
device to secure rope any thick-
ness without requiring knot.
kind ever pm.ented ‘Write for
terms. DENITHORNE,
PUBlchTIUNS FOR 1888.
—_——
RATES BY MAIL.
'.[:he Scientific American (weekly), one year .
Year, .
The Scientific Amerlcan. Export Edltlon (monthly)

one year, . .
The Scientific Amerlcan, Archltects and Bullders
Edition (monthly), one year,. . . . . 2580

COMBINED RATES.

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

ers Edition, . . .
The Scientific Amerlca.n. Supplement nnd Archl-
tects and Builders Edition, . . 9.00

Proportionate Rates for Six Montha

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

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

Hair on Bud
remedy. Extrastrong.

l dolt We L\ll.r it
mgresgd e ek oL bt od

AR

2 fox AGcuin sampe, Smith Mg, (.o.hhuu.uh-
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Wdvertisements.

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

The above are charges per agate line—about eight
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-

Feientific

American,

[MARrcH 24, 1888.

| JENKINS BROS. {3

The Original Unvalcanized Packing
GALLED THE STANDARD A it s the Packing by which

Accept no packing as JENKINS PACKING unless

ped with our “ Trade Mark.”
Jolm Street, N.
5 Milk Street, Bn-ton.
8 Bo. Fourth 8t., Phila.
54 Dearborn 8t., Chicago.

ing to appear in next issue.

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

OYRACUSE MALLEABLE IRON WORKS

PRIPY

New Gas Engi

W B EURNS

ine
“The Baldwin”

Exhibited at the late American Institute Fair, New York.

A four horse-power engine in connection with storage
battery, running 84 incandescent electric lights (and
without battery, 82 lights), giving a perfect light, with
all the steadiness that can be obtained from the high-
speed steam engines in common use fur electric lighting,
and permitting any number of lights to be shut off or
turned on without affecting the remaining llghts in the
slightest degree. A marvel of beauty, perfection, and
power, adapted to lighting, pumping, and all purposes
where a safe and cheap power is required. Manufac-
tured and guaranteed by

Otis Brothers & Co.,

Elevators and Hoisting Machinery,

38 PARK ROW, NEW YORK.

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, details, and
directions in full. Four engrav ngs, sho mode of
construction. Views of the two f: 8t 1 ce-sa boats
used on the Hudson river in winter. By H. A. Ho

.E. Contained in SCIENTIFIC AMERICAN SUPPLE.
MENT, 1. The same number also containsthe rulés and
regujations for the formation of ice-boat clubs, the saile
ing and management of ice-boats. Price 10 cents.

COPPER TUBES.
SUEET BRASS BRASGWIR

Mention this paper.-

CHARTER'S GAS ENGINE.

The safest, most reliable and economical Motor in
existence.

Independent of Gas Works and Machines.
2to B H.P.

So it can be used anywhere.

Makes: its Own Gas
‘AT COST OF ABOUT

65 cents per M Feet.

A Saving of 25 to 85 per cent
guaranteed over all other Gas
Engines.

Chicago Agent: H. H. LATHAM,
42 Denrborn Street.
New York House
» Cortlandt Street.

W|Il|ams & Orton Mfg. Co.

P. O. Box.148.  STERLING. ILL.
ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction with one
fllustration of cold house for preserving fruit

season to season. The air is kept dry and pure through
out the year at a temperature of from 34° to

tained in SCIENTIFIC AMERICAN SUPPLEMENT lgﬂ 1 16.
Price 10 cents. To be had at this office and of news.
Qealers. .

VAN DUZEN & TiFT

SOLE MAWKERS

H. W.

JOHNS'

ASBESTQ&I%»%% ROOFING.

YFHIS is the perfected form of Portable Roofing manufactured by us for the past thirty
years; is adapted for use on steep or flat roofs in all climates, can be easily applied by

ungkilled workmen, and costs only about half
list free by mail.

a8 much as tin. Samplesand descriptive price

H, W. JOHNS MANUFACTURING COMPANY,

8OLE MANUFACTURERS OF

H. W. JOHNS’ L1QuID PAINTS, Asbestos Fire-Proof

Paints, Sheathings, Building Felts, Asbestos Steam

ackings, Boiler Coverings, etc.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, eto.

Established 1868.

87 MAIDEN LANE, NEW YORK.

Chicago. Philadelphia, London.

THE MODERN 1CE YACHT. — BY
Geo. W. Polk. A new and_valuable Faper containing
full ‘practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, must approved forms. Illustrated with en-
gra s drawn to scale, showing the form, position,
and nmnzement of all the parts. Contained In SCIEN~
TIFIC AMERICAN SUPPLEMENT, No. 624. ce 10
cents. To be had at this office and of all newsdealers.

ATCHMAKER

THE CHE_RPEST AND B[—.ST

T ENGRAVING G-

~O7 PARK PLACE NEW YORK

RAHVE AND
D=

TTENGRAVING FOR ALL 'Ly
: ADVERT)S

|
1
MU
1

Before buying. seud for Price L.ist of
Whitcomb he, Webster Foot=
Wheel and our Tnb e of Equivalents.
American Watch Tool Co.,Waltham, Mass.

GOING INTO THE POULTRY BUSI-
ness.—A paper by P. H. Jaeobs, reviewing the commer-
cial aspects of poultry raising, and giving many useful
hints upon the subject. Contained in SCIENTIFIO
AMERICAN SUPPLEMENT, No. 396, Price 10 cents. To
be had at this office and from all newsdealers.

Address JOHN A. ROEBLING’S SONS, Manufactur-

ers, Trenton, N. J., or 117 Liberty Street, New York.
‘Wheels and Rope for conveying power long dlstances.

8end for circular.

PATENT DIGETY IR SALE.

APPARATUS FOR BUILDING

COUCRETE BUILDINGS AND WALLS

County Rights, $50. State Rights, $500.
See descriptive notice in SCI. AMERICAN May 22, 1886.
Send for circulars. Ransome.402 Montgomery St., 8. . Cal.

Wanted 50,000 Suwyers and
s AWS Lumbermen to sewgus their SAW s
full nddress for a copy of Emerson’s (3% Book
A of SA We arefirst to introduce NATUR-
AL GAS for heating and tempering Saws
with wonderful effect upon improving their
una.]ity and toughness, enabling us to reduce
prices.

s EMERSON SMITH & CO. (Ltd.),
Beaver Falls, Pa.

TRAMWAY, FLEXIBLE GIRDER.—DE-
scription of an improved system of constructing a modi-
fication of the we known and extensively used rope or
wire tramway. With 21 igures. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 395. Price 10 cents.
To be had at this office and from all newsdealers.

GUILD_& GARRISON

V.o U, 8. A
for ‘Water and every de-
tion of Liquids-or Semi-liqulds Vacuum Pumps

Builders of btenm
BL‘I‘

ASK YOUR STATIONER FOR THE

JOHANN FABER LEAD PENLCILS

THE BEST NOW MADE

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters totheeditorof the SCIENTIFIC
AMERICAN on the question of the speed of ice boats, de.
mon ng how and why it is that these_craft sail
faster than the wind which propels them. Illustra:

with 10 explanatory diagrams. Contained in SCIENTIFIG
AMERICAN Surpnnmnm. No. 214. ce 10 cents. T
be had at this office tmman newsdealers.

e highest eficiency. Filter Press Pumps, Alr,
Gm-, and Acid Blewers., Air OmMpressors,
Beiler Feed Pumps, vtc. ", :

Best in principl
‘When t

These Engines

GAS ENGINES.

@, workmanship, and materials.

An unequaled small Motor adapted to all uses.

%e motor is not at work, the expense of running it ceases.
Simple, Safe, Economical, Durable. No extra insurance.
Four siges: 1 H. P.

. P., 1 man power, and Dental Kngine.
ially suited for Gasoline Gas for country use.
'Send for IThustrated (aralogue.

&are es)

ECONOMIC GAS ENGINE COMPANY,

Office and Salesrooms

- 34 DHY ST, W.¥X,

A New Principlée for Smoking Tobacco, etc.

MODERN SMOKING PIPES
H.G.SCHRAMM CAMDEN.N.J.

Positively no nlcotin e! The strongest tobacco can be
smoked by most delicate persons; no spitting, clean

.and lmrmless, improves digestion, and strength-

ens the lun Can be attached to any pipe. In-

dispensable tor inhalation of medicated substances in
asthma, forfumigating sick rooms, destroying
insects on plants, and driving away mesquitoes.

GLASS. —A:BSTR{}GT OF AN gNsl‘hREgr-

ing lecture upon the.subject, delivered by Sydn Qp-

to%. M.A., b ljoore JLee Phils osophignl &)ciety.

Contained in SCIENTIFIC AMERICAN SUPPLEMENT,

No. 592. Price 10 cents. To be had at this office and
from all newsdealers.

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
theirrespective ctllings. 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

INCINNATI, Oz,ﬁ . to them. Address,
MUNN & CO., 361 Broadway, New York.
Screw Plates. Adjustable Die
s Seud for ~"
MESSRS. MUNN & CO., in connection with the publi- CATALOGUE
cation of the SCIENTIFIC AMERICAN, continue t0 ex-
amine improvements, and to act as Solicitors of Patents F.F. F.

for Inventors.

In this line df business they have hnd fort -0ne years’
c¢, und_NOwW have unegu( for the
preparation of Patent Drawing: Specxﬂcatlons. and the
glosecutlon of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for_Books, I.abels, Reissues. Assignments. and Reports
on Intringements of Patents. All business intrusted to
them is done€ with special care and promptness, on very
reasonable terms.

A pamphlet sent freé of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
sunglieltlts. Rejected Cases, Hints on the Sale of Pa-

ete.

We also send, freeof charge, a Synopsis of ¥Koreign Pa.
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.
BRANCH OFFICKS.—No. 622 and 62¢ F Street, Pa~-
cific Building, near 7th Street, Waghington, D. C.

WELLS BROS, & C0., C*SHLE™

MANUFACTURERS OF
Screw Outting Machinery and Tools for Machinists’,
Carriage Makers’, and Blacksmiths’ Use.

RAILS FOR STREET RAILROADS.—
lpm:tel' by A. W. Wright, C.E., discussing the compar-
at e value of iron and steei as materials forstreet rail-
ls. Contained in S8CIENTIFIC AMERICAN SUP=
PLEMEI\T. No.499. Pricel0 cents. Tobehadatthis
office and from all newsdealers.

SYSTEMS OF DISTRIBUTION OF
Electricity.—A lecture by Elihu Thomson, delivered in
the 8ibley College course. The series, multiple arc, ser-
ies multiple and maultiple series, accumulatorand thduc-
tion systems described, and their advantages and disad-
vantages discussed. With 18 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 603. Price
3‘0 c(lents. To be had at this office, and from all news-
ealers.

MAGIC LANTERNS.

OUR PETROLEUM LANTERNS HAVE THE FINEST LENSES
AND THE LAMPS ARE UNRIVALLED FOK
p(’\«JERFU». WHITE LICHT,

CHOICE STO 2 or

HOW TO MAKE AN INCUBATOR.—
Full directions, illustrated with 7 fieures. Also direc-
tions for operating the apparatus. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 612, Price
(liOc(i)nts. To be had at this office and from all news~
ealers.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.
equal to anything in market.
A Large Lot of 2, 8 and 4-H. Engines
With or without boilers, low for cash.

B. W. PAYNE & SONS,

Box 15, Blmira, IT. Y.

HISTORY OF THE ELECTRICAL ART
inthe U. 8. Patent Office.—By C. J. Kintner. An inter-
esting history of the growth of electrical science in this
oountry and notices' of some of the more impo: t
els in possession of the Patent Office. ntainPﬁ

ce
To be had at this office and from all news-

scmrvnnc AMERICAN SUPPLEMENT No. 544,
a%glents.
el

MA ABLE RN
OMAS DEVLIN % CO.{

LEHIGH AVE & AMERILA

May 1ith and .July 20th, 1880, to Mr.

FARREL FOUN and M

COPELAND & BACON, Agents,

ROCK BREAKERS AND ORE CRUSHERS.
‘We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-

taining the invention described in Letters Patent issued to Eli W.

4 gether with NEW AN) VALUABLE IMPROVEMENTS, for which Letters Patent were granted

. Blake, June 15th, 1865, to-
L. Marsden. All Crushers supplied by us are con-

strueted under the superlntendence of Mr, Marsden. who, for the past twenty dyeaxs. has been
connected with the manufa.orureof Blake Cmshers in this country and Englan

ACHIN MNanufacturers, Ansoniﬁ, Conn,

NEwW YOR R “and PHILADELPHIAT

© 1888 SCIENTIFIC AMERICAN, INC.

We are prepared to furnish the finest quality of
'l‘HR()U PUNCHES and DIES for METAL
WORK, fm' the manufacture of which we have un-

equalled faclhtles. Henry Disston & Sons, Incorporated,
Jobbing Department, Front & Laurel Sts., Phila., Pa.

AUTOMATIC CUT OFF ENG 1NES

K AL WALT'!RED UPCN SCIENTIFIC AND PR

ALL ENGINE CoO

TR AMERLGAN BELL TELEPHUNB i

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

TEXIRE

Florida Steam Heater.

Maximum of heat from minimum
of fuel. Over 4,700 in actual use.
Agents wanted. Send for Illus-
trated Catalogue,

Pierce, Butler & Pierce Mfg. Co.,
SYRACUSE, N. ¥
T ET &

Y

ESTABLISHED 1546,
The Most Popular Scientific Paper in the World.

Only $3.00 a Year, including Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper 18 publisted weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manuf:actures,
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 deollars by the pub-
lishers; six montbs, $1.50; three months, $1.00.

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

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

able to
DMTITIT & CO.,
(8361 Broadway, New York.
— e "

T EX X
Scientific American Supplement.

This is a separate and distinct publication from
THt SCIENTIFIO AMERICAN. but is 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 SCIENTIFIC AMERICAN SUPPLEMIENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch®ology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
aechnology, Manufacturing Industries, Saritary Ens
gineering, Agriculture, Horticuiture, 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 Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canpada, $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.

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITEOTS’

AND

.| BUILDERS’ EDITION 18 issued monthly. $2.50 a year.

Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine ot Architecture, rich-
ly adorned with elegant plates in colors, and wivh other
fine engravings; illustrating the most interestinges.
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation In each number
of a variety of the latest and best plans for private 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, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Arch.t.g.ctural publication in the world. Sold by all
newsdes: rs.. $2.50 a year. Remit to

MUNX & CO., Publishers,
361-Broadway, New York.

PRINTING INKS.

THE ¢ Scientific 4y rmted with CHAS
ENEU J OHNSﬁWBd Tenth and Lom-
bard Sts., Phila., ang B opp, Duane St, N, Y.
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