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THE PARK AVENUE IM-
PROVEMENT IN NEW
YORK CITY-THE TEM-
PORARY HARLEM
RIVER BRIDGE AND
THE MOVING OF THE
MOTTHAVEN STATION.
We have recently il-

lustrated some of the

operations which are
now in course of execu-
tion for the Park Ave-
nue improvement in

New York City. As we

stated in the article re-

ferred’ to, which ap-
peared in our -issue

of April 28, there
is included in these
changes the erection of
a new bridge over the
Harlem River, to re-
place the present one.
In order to give the
railroad transit across
the river while the new
bridge-is in course of
erection, a temporary
drawbridge and via-
duct has been built,
crossing the river to the
west and north of the
old one. The tempo-
rary tracks diverge
from the present line
some distance south of
the Harlem River and
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.return again to the ex-
isting line north of the
river in Mott Haven.
Some years ago, when
the necessity for - an
auxiliary draw bridge in
thethen existing bridge
over - the Harlem be-
came apparent, which
necessity was brought
about by the liability
to injury of the rotary
draw in rkgular use, a
tower lift drawbridge
was added’ purely as an
auxiliary. This gavean
opening of 50 feet span,
available in emergen-
cies, and éonsequently
was but little used.
Eighteen months ago,
after : the: present im-
provements had been
arranged, it was decid-
ed to utilize the tower
of this draw for -the
temporary bridge, mov-
ing it to the new line
and adding thereto a
new lift span, so asto
supply a drawbridge in
connection’ * with the
viaduect. The operation
of moving the tower
was described in our
isgue of December 31,
\Continued on p.296.)
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THE RICH AND THE POOR.

During the last few weeks our country has been the
scene of a series of pilgrimages, all directed to the
shrine of the Federal capitol, and having for their ob-
ject some mysterious alleviation by governmental
methods of the hardships of the poor man’s life. The
central idea underlying these opganizations seemsto be
that as money is the embodiment of man’s possessions
and opens up to him the road to happiness on earth, and
as the government possesses the right to coin money in
its mints and print bills in its printing offices, that it
also can be for the nonce the ereator of money. The

members of these pilgrimages, termed Coxey’s Army,:

Kelly’s Army and the like, propose to go to Washing-
ton, and by their presence to give soimposing a demon-
stration as to influence legislation in the desired direc-
tion.
bonds, bearing no interest and payable in install-
ments.

Whatever one’s opinion may be of the right of a man
to be rich, it is far from clear how the proposed issue
of bonds eould be conducted so as to produce any good
effect. Asthe world is organized and as humanity is
constituted, there will always be rich and poor. The
distribution of wealth may seem unjust. The deserv-
ing inventor who has worn his life out in devising im-
provements in mechanical things, the scientist who
has worked for hours evolving in the laboratory new
chemical products, the bacteriologist who finds a
panacea for the most dreaded diseases, certainly rank
as the benefactors of humanity; but the history of the
world shows that it is precisely these classes who re-
ceive the benefit least commensurate with the value of
their work, when its importance to the rest of hu-
manity is considered. The inventor invents and pat-
ents and the capitalist makes the fortune from the in-
vention. This is the story repeated over and over
again. Yet unjustandsevere as it seems, this is the
definite lot of humanity, and there is no probability
that the cure of inequality of fortune will ever be
discovered.

The typical inventor invents because he has to, and
he may hope to reap a modest reward from his work.

Whether he does or does not, his very genius will not .

allow him to be idle. The apparent injustice has to
be endured. But in spite of the communistic tenden-
cies of the age on oneside, and of the undue accumu-

{lation of wealth by the few on the other side, ex-
amples sometimes appear where the benefactor of
humanity from the standpoint of scientific or me-:

chanical advancement meets with an adequate re-
ward. In a recent address before the old New York
society, the General Society of Mechanies and Trades-
men., Mr. Abram 8. Hewitt, well known from his
prominence in the iron industry, as well as from his
political record, gave a most graphic presentation of
the results of the work of one of the world’s greatest
benefactors, Bessemer. We quote from the concluding
portions of hig address :

“You all know about the Bessemer invention of
steel. It was made in 1855 by a student in his labora-
tory. He propounded his idea to the world, but it
took fifteen years before it was successfully put in
operation. I know Mr Bessemer very well. He isa
modest man who never sought to make a fortune, but
he has taken the rewards of his great invention, and
he told me the last time I saw him in London that he
had got out of his invention £2,003,000— nearly
$10,000,000. The contribution which he made to the

! world by that invention in the saving it has effected
5518 ; in the ordinary operations of society is simply incal-

culable. If I were to say we were saving $1,000,000,000
a year in this country alone as the result of that in-
vention applied to every branch of industry, particu-
larly in the transportation of the goods and the
products of the country, I should certainly underesti-
mate the amount. And now I am going to say some-
thing even more surprising. Taking the world together,
the saving effected by that invention is greater than
the total value of all the movable capital of the world
one hundred years ago.

*“One man, by a single invention, has contributed

't to the aggregate wealth of the world more value than

existed fifty years before his birth. Now he has got
It is a great sum. He will
leave it to his children, who have done nothing, have
contributed nothing to the acquisition of this money.
‘Whom has he robbed ¢ Whom will his echildren rob ?
Who would be the gainer if he had never received
one penny for his great discovery ¢ How much would

15309 | the distribution of his $10,000 000 over the face of

society add to the fortune of any single individnal, and
how much has his invention added to the fortunes of
all mankind ™

Waterproofing Fabrics.

According to Holfert’s process for Wa.terprooﬁng(fab-
rics, the materials are first passed through a bath of

0 gelatine, then exposed to the action of formaldehyde

in a gaseous state. - The gelatine is thus rendered in-

16%5 | soluble and imparts water-resisting properties to the
a3 fabrics.
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One scheme is to haye the government issue!

)

Pipe Lifting by Expansion.
An inferesting illustration, to be commended to the
notice of popular lecturers, of the old aphorism that

| “**knowledge is power,” as well as of the more modern
i definition of seience as

organized common sense in
regard to things,” is supplied by some recent proceed-
ings of Mr. Howe, the engineer of the Clay Cross Col-
lieries. It is reported that some weeks ago the second
pipe from the bottom of a 614 inch rising pump main,
140 yards long and 30 tons in weight, in one of the Clay
Cross pit shafts, broke off at the branch connecting it
with the underground pumping engine. The whole
weight of the line of piping rested upon itself, so that
it was a question of how to get the broken memberout
and replace it. Mr. Howe decided, with the concur-
rence of Mr. Jackson, the manager, to lift the pipe
column by the force of expansion due to steam heat.
Accordingly, a cross beam was inserted in the shaft at
a height of 60 yards from the bottom, bearing close
against the defective main, and not far under one of
the flange joints. The pipe being then empty, steam
was turned into it at the bottom through a 4 inch
pipe and regulating cock; and in the course of an hour
the main had moved up 224 inches at the point where
the cross beam was fixed. The main was then secused
to the beam by strong clamps, and as soon asthe
weight had been taken in this way, steam was shut off;
and the pipes, contracting, began to lift the broken
end from the pit bottom. The broken pipe was
changed for a sound one, and steam again turped on
until the clamps could be taken off. The time oceu-
pied in the operation, from first tarning on the stean
to restarting the pumps, was only four hours ; and the
operation was effected without a hitch.

Dr. Brown-Sequard’s Orchitic Fluid,

The death of Dr. Brown.Sequard has served to re.
vive in some minds an interest in his orchitic fluid, in
which the great physician had himself much hope.

The Lancet in a recent number publishes some sig-
nificant notes upon experiments with the fluid made
by Dr. Guy M. Wood and Dr. A. J. Whiting, both

| physicians to the Hospital for the Paralyzed and Epi-

leptic, Queen’s Square, London.

The fluid used was obtained directly from Paris,
through Dr. Brown-Sequard’s personal kindness. The
injections were hypodermic, made with a Koch’s
syringe, kept aseptic in absolute alcohol. The dose
was from one gramme of the fluid to six grammes, and
in all but three cases, diluted with an equal quantity
of water. Except when the doses were large, no imme-
diate effects were perceptible. In those cases some pain
was felt at the point of injection.

Twenty-three patients were treated. In eighteen
cases there was no change from the treatment ; three
patients were slightly better ; two were worse.

At the beginning of the observations several patients
said they felt better after the_injections. At the sug-
gestion of Dr, Buzzard, two women were given dailv
injections of two grammes of distilled water only, for
three weeks. Both the patients declared that they
Jelt decidedly better after each treatment, though of
course there was no change in the physical condition.

The physicians, therefore, conclude that in all the
cases treated, the sensation of being better was due to
the mentaleffect of theinjection andnot to the orchitie
fluid, and they do not think that the results obtained
warrant any further trial of the remedy.

J. O. Davidson.

In the death of Julian Oliver Davidson, the art and
publishing world has sustained a severe loss. Born in
Cumberland, Maryland, in 1858, he early exhibited a
talent for drawing, especially of marine and battle
scenes, His pictures were characterized by life and
spirit, and as an artist he soon rose into prominence.
As an illustrator he was well known ; he worked for
the leading magazines and weekly papers. For many
yYears Mr. Davidson designed marine views for the
SCIENTIFIC AMERICAN, the last occasion being views
of the Vigilant and Valkyrie, published in the issue of
October 14, 1893, Mr. Davidson died at his Nyack (N.
Y.) home on April 30, after an illness of several months,

i
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Peroxide RBleaching.

This is the invention of Konigswarter & Ebell, who
recommended the process for the bleaching of straw,
wood, and similar fibers. To 100 liters of soft, cold
water, 1,600 grammes of pure crystallized oxalic aci@
are added, and then 1,000 grammes of peroxide of
sodium-are slowly stirred in. The liquor, when this

:is done, will still be acid, and must be made feebly

alkaline with silicate of soda or with more peroxide,
The stuff to be bleached must be clean and free from
grease, and is put into the alkaline bath of the mix-
ture and kept in it until bleached at a temperature of
from 90 deg. to 100 deg. F. It is then rinsed and
freed from any traces of yellow in a weak acid bath,
tartarie, for instance, or by slow drying in the open
air. The above bath can be used over and over again,
and to save time may be made stronger. An economy
may also be effected by substituting sulphuric for
oxalic acid.
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The Role of Microbes in Society.

The Revue Scientifigue publishes an address upon
this subject, before the Society of Anthrqpology,'in
Paris, by M. L. Capitan.

Quoting from an address before the same society
by the distinguished scientist Broca, he speaks of the
gradual overcrowding of our planet, ‘and of death

as necessary to make room for coming generations. :
After showing that the decomposition of dead matter

is also necessary to this preparation for new life, and
that the process is the work of microbes, M. Capitan
thus continues: ‘‘ Microbes have an important role in
digestion. Ordinary digestion takes place in the
stomach and intestines by means of soluble ferments
secceted by organic cells, which attack the foods, sep-
arate them, and make them fit to be assimilated ; it
is work similar to that of microbes. But the digest-
ive tract contains great quantities of microbes con-
stantly brought in by food. They multiply indefinitely,
and play most complex roles.
part in the digestive phenomena, as aids in the break-
ing up of organic compounds, and, again, they are
the only effective agents to that end. M. Duclaux,
insisting upon this point, says that certain kinds of
cellulose can be attacked by microbes only; no or-

ganic juices have that power. M. Pasteur cannot con-
ceive of the possibility of digestion where microbes '

do not exist.

The purely chemical work of the mlcrobe is enor-
mous. What we know about it is nothing in com-
parison with what it must be. Every kind of microbe,
every race, every variety, is charged with a special
function ; the division of labor is pushed to the ex-
treme limits, so that for any chemical reaction what-
ever to be realized, the microbe makes several at-
tacks. Each variety takes partin the work, begin-
ning a partial separation of the matter, which is com-
pleted by another kind, and this goes on until the or-
ganic matter is reduced to its elementary constituents,

or to.a state of sufficient simplicity for the plani to!

assimilate it.

.

Further, as old as the world, contemporary with the
first generations of vegetables, the microbes have con-

tributed materially to the constitution and formation
of the geological strata. Microbes made the peat
which later became coal ; they had their part in the
complex work of precipitation which made the great
beds of calcareous deposits; they played their part
in the complex reactions which resulted in the

deposits of sulphur, iron and many of the other!

metals. .

Industrially, the chemical work of microbes is often
utilized by man. Two,typical examples may be given.
First in the preparation of indigo. It is obtained
from a wood cultivated in India, Japan and Central
America. This plant contains a sugar, tndiglucine,
which is removed by washing with warm water; this
tndiglucine is then submitted to special fermentation.
The microbe separates it into indigotine and sucrose.
The indigotine, which is white, is oxidized by the re-
action due to the microbe, and is changed into indigo,
with its blue color.
impossible without these peculiar reactions produced
by microbes.

Again, the chemical action of microbes is illustrated
in the preparation of opium to smoke. But
it is especially in the preparation of many of the
most indispensable foods that certain micro-organ-
isms, thns domesticated (¢. e., in the preparation.
Tran.), show themselves incomparable chemists

imposgible. Such is the case with bread, alcohol, wine,
beer, the different milk ferments (koumiss, kephyr),
cheese, sour-krout, ete.

"I cannot show you in detail the part which the
micro-organisms have in the elaboration of each of
these products. Besides, you all know what character-
izes bread. Yeast is the principal agent in the fermen-
tation. There are milk ferments, aud many other kinds
of microbes. For alcohol, wine, and beer there are the
different kinds of yeast, with the addition of various:
microbes and their numerous diastases, which, as the :
case may be, separate the molecules of starch and
change them progressively, by successive separations,
into dextrine,'glucose and finally into alcohol ; oragain,
change sugar into alcohol, or even, separating from
the malt, make alcohol, and finally make the complex
products, wine, brandy, and beer. I have'
spoken thus at length about microbes and I have not

yet presented them to you. They are, as you know,
very inferior algeformed of one cell, generally with an:
They live almost everywhere upon and in:

envelope.
living creatures, in the soil, water, upon solids, etc.,
multiplying with extreme rapidity. They have very
varied actions, often useful, as you have seen, or, on the
contrary, hurtful, as you will soon see.

Sometimes they take a rounded form, are little
spheres with a diameter of about a half thousandth of
a millimeter. Sometimes they are isolated, and, again,
they are in strings composed of a more or less consider-
able number of grains. They may present themselves
in the form of little sticks from a half to one or two
thousandths of a millimmeter in diameter with a very

They necessarily take |

And this preparation would be:

. ‘as to facilitate the invasiou of the microbe.
Without them these different preparations would be:

variable length, thus forming, sometimes, short sticks
(tuberculose), sometimes long threads (charcoal en cul-
ture). The little sticks are immovable, or, on the con-

trary, movable, rigid or curved. They may take the:

form of a half circle, as in the cholera microbe, or they
may present themselves in a spiral form, as the mi-
crobes of intermittent fever.

They generally color easily with the aniline colors.
Finally, when they are placed in a medium suitable for
! their culture, such as bouillon, peptonized gelatine or
(solidified blood serum, they multiply in great abun-
dance. These elementary facts give youa general idea
of the morphology and biology of microbes. You know
them now. I have shown you how they may be useful
in society. Now let us see how they are harmful

If microbes decompose dead matter, they may also
decompose living matter! Certain kinds especially
;have the power which is called virulence. They are
{called pathogenes, that is to say, they may determine
the diseases. Every kind of microbe, moreover, pro-
duces a special kind of disease and has a bower which
varies much, according to a number of circumstances.

But the microbe cannot alone make the disease ; the
intervention of the organism of the subject in whom
“the disease is to develop is necessary. If you please,

1

following the forcible comparison of Professor Bou-
chard, the organism is a stronghold, the microbe is the
assailant, the struggle between the two isthe infectious
disease.

Thus the conditian of the organic domain, which the
microbe seeks to invade, is important. In fact, if the

person is very well,:he offers a great resistance to mi-:

‘crobes. If, on the contrary, his health is not perfect,

.it is a stronghold poorly defended, and the danger isi
‘great for him. For, as M. Bouchard has said for a’
long time, a person does not become ill, except when':

he is already not in very good health. But there are
many means for getting into bad health. One may
change his health by a number of processes, which
may be summed up, essentially, in two grand classes
i Troubles of organic functions and disorders of tissues.
Many of the processes leading to the production and
development of disease are directly dependent upon
various social influences. Do you wish some exam-
ples ?

Wealth, like poverty, is a powerful agent in disease.
The rich man, from his frequent overeating, his want
of exercise, his excess of comfort, easily acquires obesi-
ty, the gout or diabetes ; his kidneys, his heart, are fre-
quently affected. The poor man, on the other hand,
‘from want .in its different forms, from overwork, ex-
posure to inclement weather, or want of cleanliness,
may suffer from various derangements of the internal
organs, the lungs, the liver, the kidneys, the bowels,
ete. He has, like the rich man, a special pathology in

thology, moreover, due absolutely to his social condi-
: tion.

The occupations create also special diseases. They
may poison those who engage in them. Laad pro-
duces chronic poisoning among those who handle it

:is the same with mercury (silverers of looking glasses,
i gilders, hatters). Every -poison produces its special
effect upon the system: lead upon the kidneys, the
intestines, the brain, and mercury upon the bxain and
the nerves. These examples might be mulsiplied ;
: they show the occupation may affect the organs, cre-
'ate actual diseases, or induce such a state of health

(thus prepares the way for disease-producing mi-
crobes ?

All the natural cavities of the body opening exte-
riorly (the nose, mouth, alimentary canal) are filled
with microbes that come from without, borne by the
air or foods. and subsequently multiplying. There
lare even some for the skin. In the midst of these,
there are others which are the remains of previous in-
fectious diseases which have attacked the subject a.c-
tually cured.

All microbes, in a normal state, live a latent life, ;
1often useful as we have seen for digestion, most often |
iinoffensive, thanks to the resistance of the cellular
lining of the organic cavities, thanks to the activity of
the white globules, zealous defenders of the organism,
thanks to the chemical action of organic liquids. But!

internal ones, modify these elements of defense, alter

_the occupation), or when one or more of the microbes
take a sudden virulence, then the barriers of protec-
tion are broken, the microbe enters into the interior of
the tissues, and may determine the greatest variety of
diseases, from pneumonia to erysipelas, meningitis or
an abscess in the liver.

The microbes which live outside the organism have
equally diverse origin. We have spoken already of the
innumerable varieties living in the soil, the water, and
on plants which play such numerous and important
roles. Certain ones may, under the right conditious,
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‘certain points and very different from the last; a pa-:

(painters, printers, manufacturers of white lead); it!

Is it
:necessary to mention that dreadful form of poisoning,
:alecoholism, which produces its effect upon kidneys,
- heart, liver, brain ; alters all the internal organs and

when various circumstances, external conditions, or:

the texture of linings (as in the case of poisoning from;
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take on a disease-producing power, and determine &
disease, but there are others which, disease-producing
by profession, have been eliminated from diseased
organisms, and instead of having succumbed have
fallen into the outer world, have adapted themselves
to new places and live another life, it may be in the
earth or in water. They are all ready, when introduced
by food, or by respiration, to penetrate anew, into a
living organism, to develop there, if the circumstances
are favorable, the disease which they characterize,
‘such as is the case with the vébrion of cholera or the
' bacillus of lockjaw.

To these innumerable special causes of infectious dis-
eases, the invasion of microbes and their development
in the organism, hygiene may oppose numerous means
of protection or of defense. Thisis the role of pro-
phylactics. On the other hand, medicine may aid the
system in struggling victoriously against the microbe :
this is the role of therapeutics. But upon these two
points the social influences have am important bear-
ing : the place in society of the patient may modify
profoundly these preventive measures and make
them effective or insufficient, according to circum-
stances. You see, then, though I have given
only a simple outline of t, shat the role of microbes
in society is immense.

Bad or good, hurtful or useful, all have a role which
is, on the whole, indispensable to the regular evolu-
tion of society. And, however paradozical that as-
sertion may at first have seemed, I pelieve I have
given you a clear demonstration, and in closing, I may
formulate it thus: Society could not exist, it could
:not live or subsist, except by the constant intervention
of microbes, the great carriers of death, but also dis-
tributers of matter; and thus the all-powerful carriers
of life. :

. .

—_—— i .-
Miscellaneous Notes,

Nature reports that the Czar has authorized the

:| trial of tea culture on the eastern borders of the Cau-

casus, where the temperature is about the-same as
that of the parts of China where the plant thrives.

Les Annalen de Physikalischen Central Observa-
toriums, of M. Wilds, reports that a temperature of
—698° C. (157°64° below zero, Fah.) was registered at
Werckojansk, Eastern Siberia, in February, 1892. This
is the lowest temperature which has ever been regis-
tered on the surface of the earth.

The Hungarian government has established an In-
:stitute of Bacteriology at Budapest, intended to
facilitate the scientific study of infectious diseases.

Natural Science deplores the fact that there is no
laboratory for psychological experiments in England,
and speaks of institutions of this kind which exist on
the Continent. Revue Sciemntifigue (Paris), comment-
ing upon this, says *‘ there is only one such laboratory
worthy the name in France,” and adds, ‘It is in Ger-
many,. but especially in America that these institutions
are well established, and any one in England who
wishes to start one must look to these two countries for
his inspiration.”

The University of Edinburgh hastaken steps toward
some notable improvements. 1t is to have two new
halls for publie ceremonials; a third one is to be built
as a dormitory for the women students; a chair of
public health has been endowed ; and, finally, a field
for athletic sports has been bought at a cost of $45,000. .

The Canary Islands possess not only the most won-
derful climate, but an extremely fertile soil. The only
difficulty in agriculture is the want of water. It has
. lately been found that there are great quantities of
! water in cavities of the mountains of Teneriffe. An
English company has undertaken to get it out. They
find that boring to a depth of a hundred feet is enough
to procure a largesupply of water. If they succeed
in getting an unlimited supply in this way, the islands,
which have declined in prosperity in recent years, will -
probably develop greater productivity than hitherto.

Russian industries are developing with great rapidity.
In the construction of the new railway train for the
!Czar and his suite, Russian materials were used, with

the exception of axles and wheels, which were fur-
]nlshed by the Krupp works, at Essen. This train
consisted of eleven carriages, made after American
models. Unusually strong brakes were attached, en-
abling the train to be brought to a standstill very sud-
ly.
f den

—_—  wirr-—

Stove.

During the last maneuvers in Russia experiments
i were made with the Norwegian cooking stove, the
object being to provide the troops on the march,
within the least possible space of time, with warm food.
The apparatus used was the ordinary camp kettle fitted
into a thick felt covering. The soup or stew being
placed in the kettle is raised to the boiling point, and
then removed from the fire, the lid clamped down, the
Kettle inserted in the sheath, and the whole slung in
the usual manner below the wagon. The process of
stewing continues automatically, thanks to the heat
retained, and even after several hours’ marching the
temperature does not fall below 100° Fah.—Journal
R US LI

Norwegian Cooking
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e
AN IMPROVED STEAM ACTUATED VALVE.

The valve shown in the illustration is more especially
designed for use with steam pumps, and is of simple
and durable construction, very effective in operation,
and arranged to positively control the movement of
the main piston valve. It has been patented by Mr.
Joseph J. Kwis, of Findlay, Ohio. The puwmp has
the usual steam ceylinder, with the end inlet ports and
central exhaust port, controlled by the usual slide

KWIS'S STEAM ACTUATED VALVE.

valve extending into the steam chest, within which
also is an auxiliary piston valve adapted to be directly
actuated from the piston in the steam cylinder, the
steam chest having a main hore and an auxiliary bore.
Steam inlet ports lead from the auxiliary bore to the
ends of the main bore and exhaust ports independent
of the inlet ports, and lead from the end of the main
bore transversely*through the auxiliary bore tothe com-
mon exhaust passage. The auziliary balanced piston
valve sliding in the auxiliary bore has reduced por-
tions controlling the steam inlet ports and the exhaust
port, whereby the auxiliary piston valve is directly
and positively actuated from the main piston rod,
avoiding all undue friction, and positively shifting the
ain piston valve whenever the piston nears the end
of its outward or inward stroke. In the illustration
the exhaust is shown open at A, and enters main ex-
haust through the opening at B. The live steam
which supplies the recess, C, is admitted through hole,
D. The live steam port is shown open at E, and en-
tering steam chest at F.

Further information relative to this improvement
may be obtained of the Adams Brothers Company,
the Findlay Machine and Boiler Works, Findlay,
Ohio.

A WIDOW SASH FASTENER.
This is a device especially adapted for use in connec-
tion with window sashes pivoted at theircenters at top

o

KIRSCH'S WINDOW SASH FASTENER.

- and bottom, and is very simple, durable and inexpen-
sive, and capable of quick and easy manipulation. It
bas been patented by Mr. Richard Kirsch, of Bay
Ridge, L. 1., N. Y. Near the upper central pivot of
the sash an-outwardly projecting rack is secured to
the window frame, the rack being preferably of a quad-
rant forin, and having a downwardly projecting flange
which serves as a stop to prevent the sash from passing
over a center line when opened. Extending across one
side of the top rail of the sash, and passing adjustably
through a block adapted to act as a pivot, is a locking
lever, one end of which works in a bracket-like guide
secured to the sash, there being at this end an adjust-
able locking pin adapted to engage one of the apertures
of the rack. The locking lever is capable of lateral
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adjustment in its pivot block, and in an outer end block
by which it is connected with a vertical connecting rod
extending down one side of the sash. This rod is held
toslide in one or more guides, and has at its lower end
a guided movement in a plate in which is pivoted a
connected operating lever, which may be either an el-
bow, an angle or a crank lever, forming a suitable
handle by means of which the locking pin may be made
to engage any one of the apertures in the rack, accord-
ing to the position in which it is desired to adjust and
lock the sash.

s ———pi - —

Protection of Iron from Rusting.

Mr. W. Thomson, of Manchester, is continuing his
researches into the oxidation and corrosion of iron and
steel; and he recently published some further observa-
tions on the subject in the Journal of the Society of
Chemical Industry. According to this statement, Mr.
Thomson had a number of sample pieces of thin sheet
iron, of uniform size, weighed and painted with one
coat of each of the paints, and weighed again; then
left for about a week exposed to the atmosphere, and
again weighed. The difference between the two first
weighings gave the weight of the wet paint employed,
which was calculated out to thesquare yard of surface;

of dry paint. The coatings thus tested upon the sam-
ple strips, which measured 4 inches by 134 inches,
varied in weight from 24 ounce for linseed oil alone to’
7 ounces for oxide of iron paint; tar weighed 1-56
ounces; golution of pitch, 124 ounces; red lead, 624
ounces; and so on. *

Having tried in vain the effect of spraying the sam-
ples with a saline solution, Mr. Thomson proceeded to
immerse the samples in a glass vessel containing suf-
ficientsalinesolution to half covereach. He observed
that, after.two or three days, the clear solution began
to grow turbid; and in a few days more it threw down
a precipitate of the peroxide of iron. Some time later
on it could be observed that the iron beneath some of
the coatings of paint was undergoing oxidation to a
much greater extent than others. It suggested itself
to Mr. Thomson that if each plate of iron were placed
in a separate glass beaker with the saline solution, the
turbidity of the clear liquid would be some criterion
of the progress of the rusting action. This was donein
a case of a second series of experiments. which went to
show that this observation is just; and Mr. Thomson
was able to ascertain that oxide of iron paint, white
lead, and the ordinary paints of commerce, have com-
paratively little protective influence on iron as con-
trasted with red lead, for the latter showed no signs of
turbidity in the saline solution after all the others had
become turbid, and deposited a considerable precipitate
of ferric oxide. Mr. Thomson further lays stress on
the electrolytic corrosion of iron; and he suggests that,
for the protection of large iron structures from this ef-
fect, it might be advisable to place a large ball of zinc
in wet ground in metallic contact with the iron of the
structure by means of wires, which he believes would
tend materially to prevent corrosion at comparatively
small cost.

= The Germ of Smallpox.

Professor Guamuri, of the University of Pisa, is of
the same opinion as that published by him in 1892, in
the Archivi di Scienze Mediche, viz., that the process
of pustulation, both of cowpox and smallpoz, is origi-

‘| nated by a parasite which develops in the epithelial

cells. He has studied both the morphology and biolo-
gy of this organism. It is capable of amcebic move-
ments, which can be seen on examination of lymph
taken from the initial vesicle at the temperature of the
human body. By this process Professor Guamuri has
also verified the multiplication of the parasite under
the miceroscope, and the fact of phagocytosis by poly-
nucleated leucocytes. With.a stain of gentian and
methylene, the structure of this low organism may be
studied. It consists of a roundish body with a clear
outline. Professor Guamuri has succeeded in repro-
ducing the parasite in the cornea of rabbits with inocu-
lation of the same lymph, and he has verified the fact
that no other source of irritation is capable of produc-
ing anything of the appearance of the same parasite in
the cornea. Professor Guawuri believes that it is a
zooparasite belonging to the class of rhizopode, and
that it is the cause of both cowpox and smallpox.

A Home for Truants.

Boston is soon tohave a home school fortruants and
troublesome boys. They are to be gathered into fami-
lies of about twenty-five, under the care of a superin-
tendent and his wife. A teacher of raregifts of mind
and heart is to be assigned to each group, and under
his direction, three hours a day are to be devoted to
study. The boys are to do all the household work
and to cultivate the estate of thirty acres where the
home is to be placed.

They are also to devote four hours a day to training
for oceupations to be had in the city.

The instruction on Sunday morning is to be moral
and religious, and in the afternoon it is to he de-
nominational.
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while the first deducted from the third gave the weight |

[May 12, 1804.

AN EFFICIENT HEATING GAS BURNER.

Asshown in detail in the SCIENTIFIC AMERICAN of
April 7, the base of this burner, where it is attached to
the gassupply tube, is supplied with apertures to ad-
mit air to mingle with the gas before it reaches the
point of combustion, while the tube which surrounds
the flame has air-receiving openings on its under sur-
face and smaller air-discharging apertures in its upper
surface, where the tubeis impinged upon by the flame.
The tube thus being raised to a high temperature,
and correspondingly heating the air discharged there-
from to mingle with the burning gas, is designed to
afford the most perfect combustion, with the attain-

SORN
WILLIAMSON & BUZBY'S HEATING GAS BURNER

ment of the highest possible degree of efficiency for
the quantity of gas consumed. The illustration repre-
sents the practical construction followed in the applica-
tion of the improvement recently patented by Messrs.
John R. Williamson and Isaac W. Buzby, of Seattle,
Washington.

) P

A HIGH WINDMILL.

Among the windmills shown at the late World’s
Columbian Exposition, that of the Aermotor Co., of
Chicago, represented in the accompanyingillustration,
was perhaps the most unique and striking. It was 55
feet from the ground to the turret of the old Dutch
windmill, from which sprang a galvanized steel tower
87 feet high, surmounted by a 16 foot wheel, making a
total height of 150 feet. This windmill towered above




""duelists was killed out-

May 12, 1894.]

all competitors at the Fair, and around the lower
structure was a balcony nearly 150 feet in circumfer-
ence, from which an impressive idea of the height of the
tower was obtainable.

THE BICYCLE UPON RAILS,

It is from Russia this time that comes to us a curious
cycling apparatus. The accompanying engraving re-
produces a photograph taken in the vicinity of Mos-
cow a few hours previous to the passage of the imperial
train. Some Russian gendarmes, one of whom is
seated upon the apparatus, have just made an inspec-
tion of the track. The Czar may now pass, as there is
nothing to be feared from the Nihilists!

As will be understood, the person in the center is
utilizing a sort of bicycle for his police service which
rolls upon the rails of a railway track. In reality, the
word bicycle is a misnomer for this apparatus, which
rests upon three wheels. Through its two principal
wheels it rests upon the rail to the right, but is kept in
equilibrium by a metallic arm terminating, on the rail
to the left, in a small wheel. It is a crude apparatus,
moreover, whose two heavy main wheels are con-
nected by a compact body, the various parts of which
are roughly shaped, and which weighs no less than
110 pounds.

As primitive as the machine is, however, it exhibits|-

some very original peculiarities. It is actuated both
by the arms and legs of the rider, and thus puts one
somewhat in mind of the Valere running machine.
Here, the rider, not having to occupy himself with the
steering of the machine, since the latter, being fitted
to the rails, follows all the curves thereof, devotes his
entire attention to its propulsion. Two levers, actu-
ated by the arms, are, through a slide at their lower
extremity, connected with each of the cranks of the
bicycle. It will be remarked that, contrary to the ar-
rangement of the Valere machine, which causes its
rider to take an ambling gait (that is to say, causes
him to put forward at the same time thé leg and arm
of the same side), the Russian railway bicycle employs
the ordinary gait of man’s trot, that is to say, causes
the rider to put forward at the same time the right
arm and left leg, and reciprocally.

We shall not expatiate here upon the genuine ser-
vices that may be rendered by this inexpensive and
very rapid apparatus, which necessitates scarcely any
cost of maintenance and which one man can easily re-
move from the track, in order to allow a train to pass,
and afterward replace upon the rails. It is too evident
that the switchmen, inspectors and engineers of rail-
ways would find it of great interest to utilize it accord-
ing to circumstances.

Much is being said about military cycling; we are
not so very sure whether in time of war railways would
not be the only routes cyclable. Wemayremark, how-
ever, that this homely Russian apparatus is not an in-
novation, but far from it. Almost from the inception
of cycling it has been understood that the railway is
the most practical, the surest and best rolling road-
way. The oldest example of cycling upon rails that
we know of is mentioned in the Albany Courier of
August 20, 1869, which states that upon the banks of
the Mohawk, two landowners had had constructed for
themselves, in order to visit their possessions, small
cars that they actuated by their arms and legs upon
the railways.

This journal adds that one evening, in a fit of
jealousy, the two inventors ran into each other upon
an embankment one hun-
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perimentsin 1891. It is now 1894, and the experiments
are being carried on without any conclusion as yet. It
is fortunately necessary now to rely much in France
upon the example of Russia.—ZLa Nature.

THEODOR BILLROTH,

One of the brightest stars in medical science—the
last of the triple star—Langenbeck-Volkmann-Bill-
roth—is extinguished.

Theodor Billroth was born April 26, 1829, at Bergen,
on the island of Rugen. His father, who was pastor
at Bergen, died early, leaving the son to be brought
up by his mother. Later he went to school at Greifs-

THEODOR BILLROTH.

walder, and in the years 1848 to 1852 he studied medi-
cine in Griefswald, Gottingen and Berlin. He carried
his studies farther than many, working as diligently
at the natural sciences as at medicine.

In addition to the usual journeys to Vienna and
Paris for the purpose of study, Billroth had a thor-
oughdrillin the surgical clinic in Berlin, where he
acted as Langenbeck’s assistant in 1853. The master
soon recognized the ability of the youth in working
out microscopic, anatomical and histological questions,
and the importance of such fundamental investiga-
tions for practical surgery. Thus we see him here
occupied chiefly with study of an anatomical and
physiological nature, and with experimental patho-
logical work which paved the way for a new era in
surgery. With wonderful adaptability he studied
many subjects during hisseven years in Berlin. Em-
bryonic studies led him to an understanding of the
development of the blood vessels.and a careful study
of unhealthy formations. He also produced at this

time an excellent work on ‘ Umwandlung von Muskel-
und Nervengewebe” (‘‘ Transformation of Muscle
and Nerve Tissue’), an historical study of the treat-
ment of gunshot wounds from the fifteenth century
to the present time, and his ‘“Beitrage zur Patholo-
gischen (Rewebelehre” (‘* Contributionsto the Science

dred feet in height. in a
sort of real Yankee duel,
and that the cars were
~ smashed and one of the

right. Without dwelling
upon this perhaps fanciful
story, we shall further re-
call that at Paris, on the
28th of December, 1887, the
military engineers, repre-
sented by Capt. Houdaille,
tried a railway quadricy-
cle, constructed by Mr.
" Vincent, upon the line of
the East, near Villette. A
speed of 18 miles per hour
was obtained. Unfortun-
ately the apparatus weigh-
ed 198 pounds, and for this
reason was abandoned.
Afterward, Truffault, the
bicycle manufacturer, who
played so important a part
in the history of cycling,
- established after the man-
ner of the Americans a
railway quadricycle that
weighed but 55 pounds,
and gave a speed of 24
miles per hour upon a

of Pathological Histology”), an especially important
work that brought to light much that was new.

It took him only ten years to rise from the position
of student to that of professor and scientist. In 1859
he was called to Gireiswald as professor of pathologi-
cal anatomy. Fortunately for surgery, he refused this
flattering call, but two years later he accepted a call as
professor and director of the surgical clinic in Zurich.
He left here in 1867 for a similar position in Vienna.
When in the Swiss high school his great industry and
brilliant surgical talent showed to advantage, and his
methods of work here,‘following up the questions of
the day in his studies and his teaching, are set forth
not only in his ‘ Clinical Reports,” but also in his
‘* Fifty Lectures on General Surgical Pathology and
Therapeutics,” a work of classical value and universal
importance that lived through many editions and was
translated into all civilized languages. In Vienna he
continued to publish his experiences in ‘‘ Clinical Re-
ports,” and heand Pitha produced the great compila-
tion ‘Handbuch der Allgemeinen und Speciellen
Chirurgie” (** Handbook of (teneral and Special Sur-
gery”), which is prized by physicians in all parts of the
world as a mine of surgical experience.

Lister’s epoch-making discovery of the use of anti-
septics in operations, which opened to surgery hereto-
fore unsuspected paths, was not without its effecton
Billroth. He was one of the first in Germany to ac-
knowledge and appreciate the importance of the anti-
septic method. With his accustomed zeal he under-
took the study of the suppression of surgical fevers
and diseases, but he was not tempted even by his great
success to perform unnecessary- operations. Step by
step he followed up carefully the branch of surgery
which had been so suddenly opened, and we have to
thank him for many operations in internal surgery
that are of the greatest importance in -saving life, and
such as no one had dared to perform before. Among
these we may mention the removal of the larynx and
the resection of the pylorus end of the stomach, which
added new leaves to his crown of laurel. This was be-

{ fore the time of Koch ; but Billroth was then a pioneer.

By his work on the vegetable nature of the septic
coccus bacteria, he increased the knowledge of wound
infection so that he might be called the apostle of ‘anti-
septic surgery. :
His ability in two other branches should be men-
tioned here, viz., that of military surgery and popular
authorship. As a result of his voluntary service in
the Franco-German war, he presented the medical
world with * Chirurgischen Briefen aus den Kriegs-
lazsrethen von Weissenburg und Mannheim,” 1872
(** Surgical Letters from the Hospitals of Weissenburg
and Mannheim ”), as well as with his dissertations on
the transportation by railroad of those wounded and
taken ill on the field (1874). As a teacher of the peo-
ple he published, in 1881, a handbook on ** Die Krank-
enpflege im Hause und im Hospital ” (‘‘Care of the Sick
at Home and in the Hospital ”), that has been univer-
sally translated, and shows how a true German savant
can present questions of hygiene in a form that is
agreeable and at the same time comprehensible to the
uninitiated. . )
- Billroth has taught many famous pupils, and the
students’ thorough appreciation of his ability as a
teacher is shown by the document which they pre-
sented to him on the occasion of the anniveysary of his
fiftiethterm at Vienna (1892). In his * Lehren und

Lernender Medicinischen ‘Wissenschaften ” (*Teaching

and Learning Medical
Science”), 1876, he made a
valuable gift to those whe
are interested in reforin in
medical instriction.

Billroth was a person of
the greatest -charm; his
finely formed head, clear
eye, and brilliant orato-
rical gifts will long be re-
membered by all who knew
him. He wasareal “path
finder” for his associates,
his bold and successful
methods of performing
operations restored thou-
sands of suffering people
to health, and being ex-
tremely self-sacrificing and
magnanimous, he was a
true benefactor to the sick
and a fatherly friend to
the student. — 1llustrirte
Zeitung.

THE stroﬁgest animals
in the world are those that
live on a vegetable diet.
The lon is ferocious rather
than strong. The bull,
horse, reindeer, elephant
and antelope, all conspica-

level. The PBrench state
railways began some ex-

BICYCLE FOR THE INSPECTION OF RAILWAY TRACKS,
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ous for strength, choose a
vegetable diet.
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) What is Chemistry?

Everybody who thinks must be impressed by the
great variety of things found on this earth, and the
question, What does the earth consist of ? must often
suggest itself. Among the important resultsreached
in studying the things around us is this, that notwith-
standing their great variety they are made of simple
things, and these in turn of still simpler—that there
are, in fact, only about seventy distinct kinds of mat-
ter, and that all the complex things around us are.
made up of these seventy elements. The solid crust of
the earth, as far as it has been possible to investigate
it, all living things, both animals and plants, the air
and water, consist essentiallyof twelve elements. The
elements do not, as a rule, occur as elements. They
are generally found in combination with one another.
Oxygen and nitrogen are, to be sure, found in the air
aselements, uncombined; but such familiar substances
as water, salt, and quartzconsist of elements in com-
biuation. Thus water consists of hydrogen and oxy-
gen. Hydrogen, the element, is a colorless, tasteless,
inodorous, and very light gas that burns readily.
Oxygen, the element, is also a colorless, tasteless, in-
odorous gas. It does not burn, but burning things
_burn with much increased brilliancy in it. When hy-
drogen and oxygen aremixed together in a vesselunder
ordinary conditions, no action takes place. They mix
thoroughly, forming a mixture that is also a colorless,
tasteless, inodorous gas.
mixture, a violent explosion oceurs, and this is the sig-
nal of a great change. The two gases have entered
into .chemical combination; they are no longer the
gases hydrogen and oxygen; they have entered into
ecombination and now form the liquid water, a sub-
stance with properties entirely different from those
possessed by the constituents.

Again, chlorine, the element, is a greenish-yellow gas
that acts violently upon other things and causes

- changes in them. Inhaled even in small
quantity it gives rise to distressing symp-
toms, and in larger quantity it causes
death. Its odor is extremely disagreeable.
Sodium, the element, is an active substance
that has the power to decompose water and
get hydrogen free. When chlorine gas is
brought together with sodium, thetwo com-
bine chemically and form the well known
compound salt, or, as the chemist calls it,
sodium chloride. From this the elements
chlorine and sodium can be obtained by the
chemist. These twoéxamples serveto show
what ismeant by chemical combination and
by a chemical compound. Chemical com-
poundsare generally found mixed with other
‘compounds. This is shown, for example, in
‘many of the varieties of rocks, as granite,
which consists of three different chemical
compounds. It is shown much more striking-
ly in living things, all of which are made up
of a large number of chemical compounds,
mixed, to be sure, not in a haphazard way,
but beautifully adjusted’ and working to-
gether in wonderful harmony. Just as
elements combine chemically to form compounds, so
elements act upon compounds and cause changesin
their composition. Thus, oxygen is constantly acting
‘upon other things, sometimes slowly, but, in the case
of fire, rapidly and with tremendous energy. It is com-
monly said that fire destroys things. Infact,itchanges
their composition, and the principal products of the
change are gases. This kind of chemicalchange is the
most familiar that is brought about by the action of an
element upon compounds. Compounds, too, act upon
compounds, and cause an infinite number of changes
in composition. Thus the food we partake of consists
of chemical compounds. Inthebody these compounds
find others and they act upen one another so as to re-
pair the wasted tissues and cause growth. The gas
known as carbonic acid, thatis contained in the air,
acts upon the compounds in the leaves of plants and
causes changes that are absolutely essential to the life
and growth of the plant. .

Look, then, in any direction and you will see evi-
dence of changes in composition that are constantly
taking place, and that are essential to the existence of
the world as itis. These changes in composition and
the compounds themselves that are involved in the

-changes form the subject of chemistry. In thelight of
what has been said it is-clear that chemistry must bea
very broad science. Remembering that chemiecal ac-
tion is the cause of the formation of chemical com-
pounds, that without chemical action the compounds
would cease .to exist and would be r«: )lved into their
elements, it is impressive to think wnat would take
place if chemical action should cease. Mast of the
things familiar to us could not exist. The solid por-
tions of the earth would, to a large extent, be replaced
by the element silicon, something like charcoal, and by
uxygen and a few metals such assodium, potassium,
and aluminum. Water would be resolved into the two
gases hydrogen and oxygen. All living things would
fall to pieces, and in their place we should have the
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gases, hydrogen, oxyg'en, and nitrogen, and the solid
element carbon, most familiar to us in the form of
charcoal. Life would, therefore, be impossible.

New Cave Discoveries at NMentone.

The first discovery of a skeleton and some other re-
mains at Mentone, France, was made in 1872.

In January last another skeleton was found. It is
that of a man almostsix and a half feet tall ;- it was ly-
ing on the back with the left hand under the head.
f Around it were bones of animals, perforated shells and
‘stag’s teeth, Near by were a very sharp unused flint
knife and a crystal of carbonate of lime. In the neigh-
borhood vertebre of the mammoth and what appears
to be a paleolithic stone implement were found.—
@Qlobus.

A DEVICE ERABLING THE TYPEWRITER TO SEE
AND READ WORK A8 IT I8 WRIITEN.

One of the annoying features of several of the most
deservedlypopular of the typewriting machines is the
fact that the carriage has frequently to be lifted, that
the operator may examine the work as it progresses.
‘ The necessity for this is obviated by asimple device re-
! cently introduced and styled the ¢ Typewriter Prism,”
"arod of polished cut glass fastened to the carriage be-
ineath the impression roller. Two of étssides are flat
; and inclined to each other at an angle of 45 degrees,
:and the third side is a strong cylindrical curve, per-
fectly reflecting the writing and presentingitrightside
up and in normal position to the eye of the operator.

The accompanying engraving illustrates the appli-
cation of the improvement to the Smith-Premier ma-
chine, the position. of the prism being shown by
dotted lines on and in a broken-away portion of the
impression roller. The prism can also be adjusted
with best results to the Remington, Caligraph and
Yost machines.

i The prism in no way interferes with the operation

.TYPEWRITER PRISM APPLIED TO SMITH-PREMIER MACHINE,

of the machine, and when a letter has been omitted
or a wrong letter struck, the carriage: can be instantly
moved to the desired point and tha correction made
without lifting the carriage to locate the error, while
it is the only device yet invented enabling the oper-
vator to tabulate conveniently. Thé prism has been in
use in the offite of the SCIENTIFIC AMERICAN for somwe
time and has given much satisfaction. A great many
operators are using this improvement, of which Mr,
Birket Clarke, 106 Fulton Street, New York, is the
general agent.

f

Liquids and Gases.

It requires some effort of imagination to think of a
gas so compressed as to have a density nearly equal to
the density of water, and to possess the consistence of
tar or of honey; very slightly compressible, like a
liquid, and neverthelessa gas. So weneed not wonder
that even physicists, who at times are bold enough in
their hypotheses, were rather slow in accepting a con-
ception so widely different from our daily e%perience of
liquids and ‘gases. Such a state of matter is, however,
known; it has been observed in our laboratories, and
its existence was indicated as early as 1822, by Cag-
niard-Latour, and later on by Faraday. But it was
only in the seventies, after two such bright minds as
the Belfast professor, Andrews, and the Russian pro-
fessor, Mendeleeff, came--the one through experiment
and the other theoretically—torecognizeits realityand
significance, that scientists came round to the view
that matter may exist in a state intermediate between
itsliquid and gaseousstates. Theideais now generally
accepted, and during the last five and twenty years
immense researches have been made upon or in con-
nection with thissubject.: Andrews made hisdiscovery
while liquefying earbonic acid gas. Unlike oxygen or
nitrogen, which both require very low temperatures
for being brought into their liquid state, carbon diox-
ide liquefies very easily. At the temperature of the
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freezing point it is sufficient to exert upon it a pressure
thirty-six times greater than the pressure of our atmo-
sphere to have it asa liquid, the density of which is
four-fifths of the density of water. If its temperature
be raised to 59° Fahrenheit, a pressure of 52 atmo-
spheres is again sufficient to overcome the tendency of
its molecules toward scattering in space; it becomes a
liquid.

But when Andrews took the same gas at a tempera-
ture of 96°, he could exert upon it a pressure of 108 at-
mospheres and more without seeing any traces of
liquefgction. Under this pressure the gas was reduced
to 73y part of the volume it occupied at the freezing
point; its density wasequalto the density of liquid car-
bonie acid, and yet it was not a liquid, although, like
a liquid, it yielded but little to a further increase of
pressure. However, as soon as its temperature was
brought below 88°—the pressure remaining the same—
the gas was found to be in a liquid state, without any
alteration of its volume, or any sudden evolution of
heat, having taken place. °A temperatureof88° is thus
its critical point. Below that limit its liquefaction is
easy; above it, it is impossible. Further experiments
convinced Andrews that other gases behave in the
same way at their own critical temperatures, and he at
once understood the philosophical bearing of his ob-
servations. There is, he wrote, a close and intimate
connection between the ordinary gaseousand the ordi-
nary liquid state of mwmatter. The two are but widely
separated forms of the same condition, and they may
be made to passinto one another by a series of grada-
tions so gentle that the passage shall nowhere present
a breach of continuity. From carbonic acid as a per-
fect gas to carbonic acid as a perfect liquid the tran-
sition may be accomplished by a continuous process.
But if any one ask whetlrer the carbonic acid, taken at
a temperature above its critical point, be in its gaseous
or liquid state, the question does not admit of a posi-
tive reply. I't stands “nearly midway between the
two, and we have no valid ground to assign
the one or the other.” Asto the explanation
of this state, it must be sought for in the
cohesion between the molecules; and further
research, he added, will probably disclose
the continuity of the liquid and solid states
as well. .

Andrews came to his discovery by starting
from the gaseous state of matter; Mendeleeff
came to the same discovery by starting from
theliquid state. Allliquids, he wrote in 1861,
bhave a certain cohesion between their parti-
cles; this is what distinguishes them from
gases ; but the heating of a liquid steadily
diminishes its cohesion, and consequently
there must be for each liquid a certain tem-
perature (the absolute boiling point) at
which cohesion between its particles must
entirely vanish, so that at and above that
temperature it cannot exist as a liquid. It
must then form a gas, and solong as it has
not been cooled below the above limit, no
amount of pressure will be able to restore it
to its liquid state. Thus, starting from the
two opposite ends of the scale, Andrews and
Mendeleeff ~ame to identical conclusions. Deduction
and induction had joined hands. Itis now known that
their generalization was correct. All physical bodies
have their oritical temperatures or absolute boiling
points, above which they cannot exist as liquids, what-
ever pressure they might be submitted to. For water
this critical point is 689° of the Fahrenheit scale; for
ether it is 383° or 386°; but for several gases it liesso deep
thatin order toliquefy them one must approach the ab-
solute zero (459° below the freezing point), at which no
thermie vibrations exist and even chemical affinity dis-
appears unless stimulated by electricity. Thus, oxygen
must be cooled down to 299° below the Fahrenheit
zero, and nitrogen to —315° in order to be liquefied;
while the critical temperature of hydrogen must be
still lower—somewhere about 360° of cold. Thisis why
Professor Dewar, who liquefies air in an open tube—
that is, at the ordinary atmospheric pressure—could
not yet liquefy hydrogen in the same way; and Amagat
saw this gas at the ordinary temperature of our rooms
remaining a gas, even under a pressure of 2,800 atmo-
spheres, when it was squeezed within one-thousandth
part of its previous volume.—Prince Kropotkin, Nine-
teenth Century.

il

0penlhg of the Exhibition at Lyons, France.

The great Exhibition of Arts, Sciences, and Indus-
tries was opened at Liyons April 29. A throng of con-
spicuous men attended the ceremonies. The whole
Cabinet was present, but the President was unable to
come. The exhibition, although formally opened, is
far from ready for the publie. Theinteriorof the main
building is still in the hands of the carpenters and the
decorators. The main building covers 5,000 square
yards, and is surmounted with a fine cupola. There
are large pavilions for exhibits of wviticulture and
agriculture, greenhouses, and buildings for the fine
arts,
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How to Make M-gnet-.
To the Editor of the Scientific American :

It is frequently asked, ‘‘how to make and charge
magnets.” It is somewhat a vexed question. The
plan of touching the steel to be magnetized to the
pole of a dynamo is beset with this dificulty : The
field is so large, and the currents so strong, that if one
pole of a U magnet is laid on the pole of a dynamo,
the influence of the polarity of the dynamo will ex-
tend beyond the contacting pole of the U magnet and
partly destroy the polarity that should arise in the off
or farthest pole of the U magnet. I have devised
and successfully used a plan that I give to the readers
of the SCIENTIFIC AMERICAN. First, I take good tool
steel, harden at the ends, and draw the temper to a

- bluish straw color or edge tool hardness. Next, take
a piece of one inch iron gas pipe, about eight inches
long, then fill the hole from end to end with one
quarter inch iron rods, filling the interstices with:
smaller iron wire.
there is a friendly street car or electric light dynamo
in reach, apply one end of the gas pipe to either pole;

of the dynamo, and draw the U magnet at nghtf

angles with the end of the pipe that sticks out. Apply!
- the U steel about half way from the bend to the pomt
or pole. Draw the U then down to the point until it
leaves the pipe, then draw the U away, and apply in!
the same manner again, using care not to approach
the U any nearer to the dynamo than the outer end of
the gas pipe. Then take the gas pipe to the other
side of the dynamo and treat the other pole of the U
in the same way. I wade a magnet in this way that
held up four and. five-eighths its weight, which is es-
teemed excellent magnetism. @ RoY A. CRIEFIELD.
[The above plan answers very well, but two rods of
iron applied one to each pole would probably prove
more effective. It would be necessary to clamp the
two bars rigidly to prevent them from being drawn
into contact with each other.—EDS.]

[Fro THE SUN, New Yorx.]
The Starry Heavens in NMay.

The Lion watches in mid-heaven and Saturn rules
the night. At 8 o’clock in the evening at the beginning
of May the constellation Leo may be seen upon the
meridian, its star-marked figare of a sickle standing
upright in the sky near where tbe sun had been at
noonday. Following Leo from the east comes Virgo,
made doubly beautiful and interesting at this time be-
cause of the presence of the planet Saturh near its chief
star Spica. Saturn isthe brighter of the two, and is
situated about five degrees north of Spica. By 10

oclock they areso high up toward the meridian that;

Saturn can be studied to advantage with a telescope.
Its rings are slowly opening wider, and the spectacle
they present is unmatched in any part of the universe
yet brought within the reach of human eyes. The
nearest approach to the form of Saturn’s rings that I
have ever seen in the heavens is presented by a little
nebula in the constellation Gemini, which I had the
pleasure of viewing through the Lick telescope with
Prof. Barnard last autumn. With most telescopes this
object appearsonly as a rathercurious planetary nebu-
la, but with the great glasson Mount Hamilton it isseen
toconsist of a round,nebulousdisk,having a starset in
its center, and something like half way from the center
to the circumference of the luminous disk is a circular
division, looking exactly like a narrow black ring en-

. compassing the star, and sharply contrasted with the
glow of the nebula within and without. It seems im-
posmble to resist the conclusion that this phenomenon
possesses a real resemblance to the nngs of Saturn, but
in place of a planet it presents a sun, and instead of a
syst.em of meteoritic rings 170.000 miles across, it shows
us cu'cles of glowing nebulous matter that may well be
hundreds of millions of miles in diameter!

It ought to be the aim of every educated personto
get a look at S8aturn with a powerful telescope at least
once in a lifetime. The first glance may be disappoint-
ing, but the second will make an unfading impression.
There is no science in which seeing begets thinking as
it does in astronomy.

But while Saturn holds the place of honor during
the month, its more distant planetary comrade, Uranus,
cnmmq.nds attention also. On the third, Uranus, still
remaining near the star Alpha in Libra, will be in op-
posltlon to the sun, and in the best gituation for tele-
scopic observation. b

It isa curious fact that all four of the first discover-
ed asteroids, Ceres, Pallas, Juno, and Vesta, are now
visible simultaneously, andthree of them, Ceres, Pallas,
and Vesta, are inthe constellation Leo. Juno is in Ser-
pens, just above Libra, and some 15 degrees from
Uranus. Unfortunately ‘none of them can be seen
with the naked eye. Theseare the little planets whose
discoveryearly in the present centuryled to the the-
ory, now generally abandoned, that they were the
fragments of an exploded world. The largest of them,
Vesta, is probably not less than 300 or more than 500
m)les in diameter. But sinece ‘the discovery of the

original fourseveral hunéred smaller asteroids have
been found, and now celestial photography isadding
dozens of them to the list- every year. Some of these
are, no doubt, only five miles or less in diameter. On
a 5-mile world, if it had the same average density as
the earth, a 200-pound descendant of Adam would
weigh only two ounces: and a cannon ball dropped
from his hands would require a quarter of a minute to
reach his toes; and it wouldn’t hurt when it hit. He
could hurl a stone that would weigh a ton on the earth
with such velocity that it would escape from the attrac-
tion of the little world and never come back to it.

The May moon begins its career on the 5th at 9:42 A.
M., attains first quarter on the 12th at 1:21 A. M., fills
on the 19th at 11:43 A. M., and reaches last quarter on
the 27th at 3:04 P. M. Its visible course lies through
many interesting constellations. As jt emerges from
the sun’s rays it enters Taurus, meeting Jupiter and
the Pleiades on the 6th. From Taurus it enters Gem-
ini, passing on the way through a part of Auriga. On
the evening of the 9th it will be near the celebrated
i twin stars, Castor and Pollux, and will serve to point

Dress both ends smooth. Now, lthhem out to those who do not already know them.

Crossing Cancer, with its strange glimmering ‘ bee-
hive,” and its sprawling lines of stars outstretched in
true crab fashion, the moon will enter Leo and be near
the bright star Regulus on the.evening of the 12th.
Having traversed Leo, it will be found on the 15th in
Virgo, south of the great Field of the Nebul®, where
: those mysterious objects are scattered like thistle down
over the face of the sky—an unfinished corner of crea-
tion which might “well represent that wild abyss of
chaos through which S8atan took his fiight when, as
described by Milton, he went in search of the new-
born earth :

Fluttering his pinfons vain, plump down he drops
Ten thonsand fathom deep, and to this hour
Down had been falling, had not by 11l chance

The strong rebuff of some tumultunous cload,
Instinct with fire and niter, hurried him

Ag many miles aloft ; that fary strayed,
Quenched in a boggy Syrtis, neither sea,

Nor good dry land, nigh foundered on he fares,
Dreading the crude consletence, half on foot,
Half filying, . . .

O’er bog or steep, through strait, rough, dense, or rare,
With head, hands, wings, or feet, piraues hie way,
And ewims, or einks, or wades, or creeps, or flies.

Unfortunately the light of the moon renders the ob-
servation of nebul#® exceedingly difficult, and the
reader who wishes to explore this wonderful region
with a telescope must wait until the end of the month,
when, in moonless nights, the pale gleam of these un-
housed ghosts of the sky, these uncreated worlds, will
tantalize the sight, and awaken in him a new sense of
the mystery of the universe.

Having passed close to Saturn on the 16th at noon,
the moon will cross from Virgo into Libra, and will, on

.the morning of the 18th, pay its respects to Uranus.

Thence on into Scorpio Diana’s course will lie, and as,
on the morning of the 20th, she passes Antares, that
great red sun, which conceals a smallerbright green
luminary in its blaze, her form will show the first eva-
dence of decay ; from the full moon phase she will have
begun to decline toward lastquarter and toward ex-
tinetion. On the 21st she will be in Sagittarius, wad-
ing through the.broad shallows of the Milky Way,
which therespreads wideand dividesinto currents and
pools interspread with islands of stars. On the 24th
she will be in Capricorn; on the 27th in Aquarius, and
at 8 o’clock in the morning of the 28th she will be very
close to the plane};, Mars. From Aquariusshe will pass
into Pisces and Aries, and her fading form, becom=2
now a very thin crescent, will disappearin the rays of
the morning sun at the opening of June, until, rejuve-
nai;ed, she shines again in the sunset glow, the celes-
tial queen of the month. of roses.

Both Mars and Venus will remain morning stars
during May, but Venus is fading, and Mars has not yet
come into a position to command general attention.
Next summer and autumn the eyes of the world will be
upon him. Then the poet’s dream will come true:

And the first watch of night is given
To the red planet Mars,

Mercury will be hidden in thesun’s rays during the

month, but it is interesting to follow.that little world

with the mind’s eye, foron the night of the 22d Mercury,

then on the opposite side of -the sun from us, will be in
peribelion, or at its nearest approach to the sun.
This means a great deal more for Mercury than it does
for the earth. Our distancefrom the sun variesonly
about 8,000,000 -miles, which cuts no great figure in a
total distance of more than 90,000,000. But Mercury,
whose average distance from the sun is only 36,000,000
miles, is at perihelion 14,000,000 miles nearer to the solar
furnace than at aphelion! When furthest from the
sun that planet endures a degree of heat more than

.fourand a half times as great as the earth receives,

while when it is nearest to the sun, as it will be on May
22, it broils under a temperature eleven timesas intense
as that with which the sun warms the earth. All the
water must be steam on the planet Mercury, except.
perhaps, around the poles. As the summer heats come

much worse it would be if we lived on Mercury This
world of ours evidently does not deserve the evil repu-
tation that some people would fasten upon it. Our
worst discomnforts assume a pleasant aspect when com-
pared with roasting on Mercury or freezing on Saturn.

Butthere isanother thing to be considered about Mer-
cury : apparently it is not blessed like the earth with
the rapid alternation of day and night. Signor Schia-
parellj, "the authority of whose eyes is great among
astronomers, says Mercury keeps the same side always
facing the sun. If so, that world has a day hemisphere
and a night hemisphere. Which is inhabited, if either ?
Can people live where the sun nevershines? Can peo-
ple live where the sun always shines? If they canen-

'dare the unending night on the sunlessside, they may

have some compensations; they can see Venus and
they can see the earth, both more brilliant in theirsky
than any star or planet ever is in-ours. On the other
hand, if they choose to live on the sunward hemisphere
of their world, their lot cannot be altogether a happy
one. Accustomed as they may be to a greater heat
than we endure, they yet have to face most trying al-
ternations of temperature. They are now rushing
toward perihelion with fast increasing velocity, for
Mercury travels 35 miles in a second at perihelion
and only 23 at aphelion, and we may well pity them as
they whirl along out of our sight behind the sun, for
three weeks from before the end of May they will be
broiling under a temperature much more than twice
as hot as that from which they suffered only three
weeks previously.

‘But if this picture is unpleasing to the imagination,
we can substitute for it another, in which Mercury
appearsas a barren rockbound globe—hot, dry, and
hard-baked by the close and unclouded sun. And,
indeed, the latest results of investigation favor the

.view that Mercury is a lifeless planet. But has it been.

GARRETT P. SERVISS.
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Sand as a Filtering Medium.

Dr. G. Gore has communicated to the Birmingham
Philosophical Society the results of an experimental
research on the * Decompositionof Liquids by Contact
with Powdered Silica.” By placing a solution of an
acid, salt, or alkali, of known composition, which had
no chemical action upon pure precipitated silica, in a
stoppered bottle, adding to it 50 grains of the silica,
thoroughly agitating the mixture, and after sixteen
hours analyzing the portion, he found the chemical
composition of the film of liquid which adhered to the
powder to bestrongerin the chemical than thesolution
itself. The amount of solid abstracted from the solution
varies with the kind of powder employed, its degree of
fineness, the kind of dissolved substance, the proportion
of powder to i, the kind of solvent, the proportion of
solvent to powder, the proportion of dissolved snub-
stance to solvent, and, in a small degree, with the tem-
perature. The union takes place quickly, and pro-
longation of the immersion has - but little influence.
Finely precipitated silica possesses the propertyin the
greatest degree, and alkaline substances are the most
affected ; with verydilute alkaline solutions more than
80 per cent of the dissolved substance was abstracted
by the silica. The results appear to throw some light
upon the purification of water by filtration through
the earth and upon agriculture, and - to show that the
alkaline constituents of soils are retained much more
by the silica than by the alumina. The effects of silica
upon weak solutions of potassium cyanide indicate that
the great loss of the latter substance in the commercial
process of extracting gold and silver from powdered
quartz is largely due to the ‘*adhesion” of that salt to
the silica. The results obtained with a very weak solu-
tion of iodine indicate a possible method of extracting
the latter substance from solutions.

Limit of Employers® Liability.

An employe of the Buffalo Car Company was in-
jured four years ago by the breaking of a belt ona
planer, one eye being destroyed. He sued for damages
in the Supreme Court before Judge Childs, in 1890, and
the case was dismissed without the defense being heard.
A new trial was granted by the General Term. This
was held before Justice Ward in 1892, and resulted in
a verdict of $3,000 for the injured man. The car com-
pany appealed and the judgment was sustained. The
case'was then carried to the Court of Appeals, which
has just decided in favorof the car company. In the
review of the case this statement is made :

‘“The master does not guarantee the safety ofhjs ser-
vants. He is not bound to furnish them an absolute-
ly safe place to work in, but is bound simply to use
reasonablecareand prudence in providing such a place.
He is not bound to furnish tho best known appliances,
but only such as are reasonably fit and safe. He satis-
fies the requirements of the law if, in the selection of
machinery and appliances, he uses that degree of care .
which a man of ordinary prudence would use, having
regard to hisown safety, if he were supplying thetn for
his own personal use.” It is culpable negligence which
makes the master liable, not a mere error of judg-

on we ihay possibly find some comfort in thinking how 'ment.” '

© 1894 SCIENTIFIC AMERICAN, INC.
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THE PARK AVENUE IMPROVEMENT IN NEW YORK

CITY-THE TEMPORARY HARLEM RIVER -BRIDGE

-AND THE MOVING OF THE MOTT HAVEN STATION,

(Continued from first page.) -

1892, which moving was quite a remarkable engineer-

ing achievement. The tower alone was transferred,

the old lift span being left to form a part of the perma-
nent way.

Now the tower stands in line on the new bridge, a
lattice truss draw span has been supplied, and at mid-
night on Sunday, May 6, the operation of turning the
rails and making connections for the temporary bridge
began. The newspaper train leaving the Grand Cen-
tral Depot at 4:40 A. M. was the first train to pass over
the line. Our illustration showsthe bridge with the
draw span hoistesl.

The length of thedraw span is 103 feet, its width is
1914 feet, it is carried by 714 foot deck trusses, and its
weight is 127°7 tons. It is hoisted DLy a cable hoist,
and counter-weights are¢ employed to facilitate the
raising. It will be seen that owing to the moment of

.

isto be changed to a'four-track wayand thecurveisto
be made an easierone. It therefore became necessary to

the four tracks on the newly determined. curve. The
station is a brick building 185 feet long and averaging
35 feet in depth. The tower, which is seen in the cuts
rising fo one side of the center of the front, is 19 feet
square and 80 feet high. The weight of the tower
alone is estimated at 500 tons, the rest of the building
weighing 1,200 tons. Messrs. B. C. Miller & Son, of
Brooklyn, N. Y., the firm that moved the Brighton
Beach Hotel in 1888, were in charge of the moving,
which was recently exeecuted with great sucecess. The
problem was a very difficult-one; as the least inequal-
ity in support or in moving strain would have cracked
the brickwork. S )

The building was first placed upon Georgia pine
blocking, generally of 14 X 14 inchescross section, the
distribution of the underpinning and ways being
shown in the cuts. The weight to be moved was so
great and the building so liable to damage thatthe or-

move the station fifty feet to the west to give room for

was given to each, andtheserewsbeing of 2{ incH pitch,
this advanced the building three-sixteenths inch for
each bell stroke. As the screws had a working length
of 12 inches, some fifty readjustments were required
for the distance. A week of work was required. Two
men were assigned for each tower screw, which had to
give an average thrust of 15 tonseach, and one man
worked each of the other ten screws, and one foreman
directed the turning. Thus nineteen men only were
directly concerned in the moving.

Even the brick entrance porch was moved with the
rest, although it had originally been decided to tear it
down and rebuild it. The main body of the building
varied from 29 to 50 feet deep. Taking this feature
and the porch into consideration, it will be seen how
very irregular the structure was in plan; vet, after the
transfer, hardly a perceptible crack could be found in
brickwork or interior finish. ) '

Lubrication,
In a paper on lubrication, read before the Birming-

THE PARK AVENUE IMPROVEMENT IN NEW YORK CITY—TﬁE TEMPORARY DRAWBRIDGE ON THE HARLEM RIVER,

the structure varying, the counter-weights should also

vary. They are accordingly distributed in 22 sections,
the uppermost weighing'3,600 pounds, the lowest 4,900
pounds, while the intermediate ones vary proportion-
ately. ~ Asthe span rises it deposits the weights one by
one, and as it descends picks them up again in the re-
verse order. Two double cylinder Crook hoisting en-
gines are used to raise it, the steam for which issup-
plied by two boilers. Spiral springs are introduced
between the counter-weights in order to prevent shock

dinary system of blocks and falls and windlasses was
"discarded in favor -of jack screws. Fourteen jack
screws, each of 2{ inch pitch, 3% inches diameter and
12 inches long, were distributed along the front of the
building. - Each screw had das abutment for its outer
end or head heavy timbers secured to the ground ways
by chains. The other or threaded end of the screw en-
i tered a hollow beam, such as used by builders, and the
‘end of this beam bore against the transverse sliding
| ways.

or jar. Two minutes’ time is occupied in hoisting.| Soap was first applied to the waysby rubbing on the
The relation of the old and new temporary tracks, ! exposed surfaces, while between sliding and ground
where the bridge now stands, is shown very well in the ' ways, where one crossed the other, thin slices of soap
cut in our issue of December 31, 1892. | were introduced. The surfaces were then further lu-

The Mott Haven station was situated on the west of  bricated with tallow,and all was ready for the start.
and close to the tracks used by three railroads, the The screws wereturned until all felt the strain. There
New YorkCentral, New York and New Haven and the I were four screws: along the tower point. These were
New York and Harlem Railroads, immediately north | gradually turned until the tower moved a perceptible
of the bridge. Two tracks occupied the roadbed. The, amount—perhaps a sixteenth of an inch. Then the
place was reached by a curve. Two operations were| whole series of fourteen screws were turned in unison
contenplated by the engineers for thisplace—the road | by stroke of bell. At each stroke one-quarter of a turn
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ham Association of Engineers, Mr. Railings the author
mentioned. the following as the requirements of a good
lubricant: (@) Itshould be thick enough to keep a con-
stant film between the two surfaces to which it acts as
a separator; () it should be as thin as possible consis-
tent with the first requirements: (¢) itshould be agood
conductor of heat; (@) it should contain nothing that
will act chemically upon the bearing it lubricates;
(e) it should be difficult of evaporation and decompo-
sition. Sperm oil, when it is sperm oil, is one of the
best lubricants, but it is dear. For surface working at

low speeds ‘and heavy pressure, graphite, soapstone,

tallow, and grease are recommended. For high speed
and heavy pressures, sperm, castor, and heavy mine-
ral oile are suitable. For® light pressures and high
speeds, sperm, petroleum, olive, rape, and cotton oils
may be used with advantage, and for steam cylinders
heavy mineral oils will be advisable.
B

ItALy has 4,800,000 lemon trees, which produce about

1,260,000,000 lemons annually.



May 12, 1894.]

Srientific Imervicun,

297

THE CENTRIFUGAL BOWLING ALLEY.
A. E. BEACH.

One of the most entertaining as well as hygienic
amusements is bowling. The exertion required to pro-
jeet the balls involves nearly all of the muscular sys-
tem of the thorax. The arms, lungs, heart, back, and
loins all respond to the movement, and the play is at
once healthful and invigorating. For young people
of both sexes it is particularly beneficial. It develops
the limbs and chest, and imparts grace and flexibility
to the body. But the practice of bowling is at present
very limited, owing not
only to the cost of the ap-
purtenances, but chiefly to
the great length of the floor”
space required. A first-
class single bowling alley
costs $250. and requires a
flooring 85 feet long and 6
feet wide. The practice of
bowling at home in ordi-
nary dwellings is, there-
fore, out of the question.
Special houses for bowl-
ing are required, except
when the cellars or base-
ments of large buildings,
such as clubs or hotels, are
made available.

The object of the pres-
ent design is to modify the
longitudinal dimensions of
the bowling alley and
adapt it, if possible, to the
requirements of domestic
life, in short, to make a
bowling alley that may be
used in the play room or
other apartment of almost
any good sized dwelling
house. Instead of thelong
straight floor, a circular
cycloidal pathway for the
balls is provided, the track
being thus, as it were,
bunched up in the air, in- 3
stead of being extended outin a straight line as a floor.
This new system is illustrated in our engravings.

Fig. 1 shows a bowling alley in which the path for
the ball is arranged, in part, in spiral form. The ball
is projected in the usual manner, rells up and down
through the spiral path, and then proceeds straight
toward the pins at the opposite end of the room.

Fig. 2 shows a similar form of path with a return
spiral added, so that the ball, after traversing the
spiral path, returns toward the thrower and strikes
the pins at one side, as represented.

The balls are kept witb-
in the spiral pathway by
centrifugal foree, the prin-
ciple of operation being
thesame as the well known
spiral railway, in which
the car sticks to the track,
and the passengers keep
their seats, although the
car flies along bottom up-
ward.

—— - —
A New Product for Oiling
Wool.

Mr. E. Godschau, a
Frenchman, has patented.
a substitute for oil, to be
used instead of oleine, olive
oil, or other fatty matters
in the oiling of wool. It
consists of a mixture of
soap water, glycerine, and
carbonate of potassium.
Soap is used because it im-
parts viscosity to the water
and facilitates or promotes
the adherence of the fibers
to be -treated to each
other. Glycerine is a neu-
tral body, soluble, in any
proportion, in water. It
dissolves the soap and de-

of the mixture and renders it more consistent. Being
very soluble in either water or glycerine, it renders the
mixture more soluble in water at ordinary tempera-
tures and gives it a greater homogenity. It also pre-
vents any remaining traces of mordants, having insolu-
ble bases, from forming insoluble soaps with the solu-
ble soap contained in the new substance, by transform-
ing them into soluble carbonates.

The constituent parts should be employed in the fol-
lowing proportions : Fifteen parts of soap, twenty-four
of glycerine, and five of carbonate of potassium for

Fig, 1—THE CENTRIFUGAL BOWLING ALLEY.

each hundred parts of water; but these proportions
may be considerably varied, without departing from
the spirit of the invention.

Among the advantages to be gained by its adoption
are increased solubility in water at ordinary tempera-
tures, the immediate impregnation of the fibers, and a
saving in cost, as compared with the usual oil orgrease.
In the fulling operations, an economy of time is effect-
ed and alkaline substances and soap are also saved, as
there is no necessity for extracting surplus grease or
oil. The fibers or the cloth manufactured from them

liquescent salts an@ main-
tains in the wool the neces-
sary moisture, while it is
being made intoyarn. Glycerine remains fluid at the
lowest temperature, does not evaporate on exposure to
the air, and is not susceptible to rancidity or spon-
taneous combustion. By its employment, the fibers of
the wool are moistened, lubricated, and rendered flex-
ible and supple, without being charged with grease,
and they are preserved from all change. These quali-
ties facilitate the carding, combing and spinning of the
wool. Carbonate of potassium is a deliquescent salt,
and is added to further maintain a state of humidity
in the fibers, whileit also increases the unctuousness

Fig. 2—THE CENTRIFUGAL BOWLING ALLEY WITH RETURN SPIRAL

are capable of receiving brighter and fresher colors
and are much improved to the feel. As there are no
unsaponified portions of greasy matter employed in
the oiling, there will exist no irregularities in color
after dyeing, thus obviating any necessity for the repe-
tition of the operation. The risks of fire and disagree-
able smells are very much rfeduced. In use, the com-
pound of glycerine soap and carbonate of potassium is
dissolved in water at ordinary temperatures, and the
wool is treated with it in the same manner as with the
oilymatters commonly employed.—Zextile Industries.
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Mortality from Tuberculosis.

M. Lagneau, from a comparison of many European
statistics, has tabulated these results:

1. That the occupations which expose the person to
dust, whatever they are, predispose to tuberculosis
to a remarkable degree ; e. g., according to Swiss sta-
tistics, 10 per cent of stone cutters die of it. -

2. Those who follow sedentary occupations are more
disposed to tuberculosis than others According to
English and Italian statistics, of students and young

clergymen, 459 in 1,000 die of tuberculosis.

3. Printers in Engiland
and lithographers in Italy
to the number of 300 to
400 in 1,000 die of it.

4, On the other hand,.
people wholivein the open
air have almost entire im-
munity from the disease ;
this is the case with shep-
herds, farmers, and boat-
men; only one or two in
1,000 having it, according
to Swiss records.

M. Lagneau has also ex-
amined the subject with
reference to the effect of
habitat and density of
population.

In France, sanitary sta-
tistics in regard to 662
cities show that the more
the population is crowded,
the more seriously are they
attacked by tuberculosis.
In 95 towns of less than
5,000 inhabitants, only 181
in 1,000 die from pulmo-
nary affections; 33 towns
with from 5,000 to 10.000
people lose 216 in 1,000
127 towns with 10,000 to
20,000, 271 in 1,000; 50
towns with 20.000 to 30,000,
288 in 1,000; 11 towns with
100,000 to 430,000, 363 in
1,000 ; Paris with its 2,424,703, 490 in 1,000.

The progression is regular and needs no commen-
tary ; but it is a question if contagion, increased as its
dangers are in crowded localities, is not sufficient to
account for the statistics. Contagion as the first
cause, aggravated by the profession and the habitat
as accessory causes. These seem to be the summing
up of science upon the subject.—Revue Scientifigue.

o

A Connecticut River Sea Serpeut.

Austin Rice, of East Deerfield, a plain, unimagina-
: tive farmer, who for nearly

fifty of the seventy years
of his life has resided in
his quiet home or the
banks of the Connecticut
River, said a few days
ago: ‘“1 whs near the
bridge, a little over a week
ago, when I heard what
seemed to me like a grunt
followed by a splash. 1
looked into the river, and,
not more than twenty-five
feet away, I saw a big
snake. ’

‘“Its head was out of
water, and its body raised
some six or seven feet. At
the neck the snake was
about as large as a man’s
leg at the thigh, and the
body was about aslarge as
an ordinary stovepipe.
His eyes were as large as
those of a horse, and his
mouth, which was open,
was nearly a foot across.
The color of his body was
black, and a white stripe
around his mouth extend-
ed down to his belly. I
followed the snake, trying
to keep alongside of him.
At one place he started for
the bank, and I started
away from it. His power of locomotion was so strong
that he had no trouble in keeping still in the river
against the current. Whan he got alongside a boat-
house where some boys were hammering, he heard
the noise and raised himself about ten feet into the air
and then fell back into the water and disappeared.”

Mr. Rice's reputation for veracity among his neigh-
bors and acquaintances is good.—Boston Herald.

G — s e —

HoRSES sleep with one ear pointed to the front;

why, no man can tell.

but
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Poisons on Frauit,

There has been much discussion of late concerning
the danger of poisoning from eating fruit which has
been sprayed with salts of copper or arsenic to de-
stroy insects or fungi upon the plant.

- It is stated that experiments have been carried on
for two years at the Michigan Agricultural College
with a view of finding out the truth in the matter.

The important question is, Do the poisons penetrate
the skin of the fruit? The tests have shown that cop-
per sulphate has passed into the body of the pear,
though more of the solution remained upon the skin.
If this peel is not a protection, what can be said of
the thinner skins, like those of the plum, the cherry,
berries, - ete. ? Dr. Kedzie, who made the analyses,
says that horticulturists often use much larger quan-
tities of the poisonous solutions than are necessary to
destroy the life of the fungi; one-half or even a third
of the quantity generally used would be enough.

It is not safe toegt fruit which has been sprayed
with any poisonous salts, for while the poison received
into the system from one pound might not be harmful,
if no more were taken, repeating the doses may in
time result in slow poisoning.

And how are people in the cities to know whether or
not their fruit has been sprayed ?

.AN IMPROVED BOILER TUBE EXPANDER.

According to this improvement, a hub rotating on a
tapéring central mandrel carries small steel rollers
which bear against the inner periphery of the tube,
a stop collar arranged about the mandrel outside the
hub bearing against the tube sheet and serving as a
guide for the mandrel when rotated. The invention
has been pAtented by Mr. Henry Strecker, of Marietta,
Ohio. At three points on the periphery of the hub
there are recesses cut through to the interior bore,
and holding rectangular boxes open 1t the top and
bottom, the boxes being of somewhat tapering form,
and having outer faces smaller than the holes in the
hub in which they play. The boxes are inserted from
the interior bore, and projected outwardly, but by
reason of their taper will not pass entirely through
the holes, preventing them from ever
falling through the hub away from
the mandrel. In each of the bozxes is
loosely held a steel roller, the rollers
rotating in contact with the inner
periphery of the tube when the man-
.drel is turned, but without falling out,
their outer faces bearing directly
against the tube and their inner faces
against the mandrel. The construction
permits the largest possible opening
in the hub, so that a maximum range of expanding
movement for the rollers is obtained. A washer and
nut on the small end of the mandrel prevents the hub
and stop collarfrom slipping entirely off the mandrel
when not in use.

Coast Defense.*

Works of coast defense are required (1) to protect
our cities from distant bombardment from the ocean;
(2) to bar the passage of fleets through narrow chan-
nels leading to important places ; (3) to forbid the oc-
cupation of harbors useful to an enemy ; and (4) to co
operate with naval coast defenders in closing wide en-
trances of value leading to important landlocked bays
or sounds. -

In selecting the position for the works, local topo-
graphy often exerts a governing influence. The best
conditions are where the ground rises some 100 to 200
feet above the water; where a wide development is
offered to the land guns, and a contracted field of bat-
tle to the enemy ; where the depth, tidal oscillation,
and currents are moderate, thus permitting the use of
submarine mines asag effective obstruction, and where
the soil and sanitary conditions are suitable to the
objects intended. 3

To forbid to an enemy the occupation of a harbor
useful for his purposes is a simple operation. It only
requires a few modern mortars in a battery suitably
desigried to facilitate accuracy of fire and well pro-
tected against the operations of landing parties.

In the matter of mortar or high-angled fire it is be-
lieved that American ideasare in advance of any ex-
isting European constructions, although inQications
are not lacking that the subject is now atiracting
serious attention abroad. We have adopted a single
caliber, 12 inches, in order to secure sufficient weight
in the projectile to insure deck penetration, and suffi;
cient capacity for large charges of high explosives.
Recent experiments at Sandy Hook, as well as reports
from Europe, induce the belief that either of two va-
rieties of high explosive may be safely used in charges
as large as 100 pounds in high-angled fire, and that
ranges of at least 5 miles may be employed with suffi-
cient precision to render the service appalling to ship-

# A bstracts from a paper by Brevet Brig. Gen. Henry L. Abbott, U. S.
Army, Colone), Corps of Engineers, read before the International Congress
of Engineers at Chicago, and published in the Journal of the Military
Bervice Institntion of the United States, by permission of Major Clifton
Comly, Chairman of the Division of Military Engineering,
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ping. The greater the distance of the vessel from this
kind of battery, the greater her danger if struck.

Rapid-fire guns, chiefly 0f12 centimeters (4-72 inches)
caliber, are favored for sweeping the mined fields and
water approaches. They will be mounted on the
balanced pillar principle, so that perfect concealment
in pits will be practicable until they are brought into
action.

Submarine mines will be used to obstruct the pas-
sage of vessels past the batteries. They will not be re-
stricted to single lines, through which it is too easy to
countermine, but will be distributed over considerable
lengths of the channel where they can be covered by a
heavy fire of flanking guns. The mines are of the elec-
tric type, exploded automatically at contact with the
vessel or by judgment at the will of the operator.
Ground mines of cast iron are preferred for shallow
water, not exceeding 30 feet, and buoyant mines of
steel, spherical in form, for deeper channels. -The size
of the latter is adjusted to furnish the requisite buoy-
ancy, which varies with the depth and strength of the
currents. Experience has shown that where the depth
exceeds about 100 feet and the velocity of the cur-
rent is over 7 feet per second, the size becomes too
great to admit of successful working. Tidal oscilla-

tions greater than 10 feet introduce serious difficulties |-

in obstructing a channel by mines, but it fortunately
happens that at none of our important ports is this
range exceeded. Where more than one passage exists,
channels not needed for our vessels will be closed by
self-acting mines dangerous alike to all comers. A
pattern perfectly safe to plant, belf-destructive if set
adrift, and exceedingly difficult to remove has been
adopted.

Firing mines by judgment meets with but little
favor in our service. The destructive range increases
even less rapidly than the square root of the charge,
and unless wasteful quantities of the explosive are
used, the difficulty of determining the exact relative
position of the mine and the ship will lead to failures,
especially in the case of buoyant mines which swing
considerably with the tide. By night and in fogsa
judgment system would be worthless. Hence many

high power guns should be 40 feet of such concrete
and 10 feet of sand, or their equivalents—2 feet of sand
being regarded as the equivalent of 1 foot of concrete.
Near the surface.the full thickness of concrete is used,
and its exterior face is given a slope of 1 on 1for the
purpose of deflecting the shot. For parapets a breast
height wall of 25 feet of concrete with exterior covering
of earth sufficient to fill out to the plane of magazine
coveris adopted. This total protection corresponds to
a thickness of about 70 feet of sand.

The new system of coast defense is fairly inaugurated,
and will be prosecuted as rapidly as Congress provides
the funds. Mortar batteries are now under construc-
tion at both entrances to New York Harbor, at Boston,
and at San Francisco. A gun lift battery for two 12
inch guns has been constructed and successfully tested
at Sandy Hook. Disappearing gun batteries are com-
pleted or under construction at Portland, Boston, both
entrances to . New York Harbor, Washington, Hamp-
ton Roads, and S8an Francisco. Mining casematesare
built with their cable galleries at all the most impor-
tant harbors, and a fair supply of the mines and their
accessories are in readiness for use.

i

RIGHTHANDEDNESS AND LEFTHANDEDNESS ’0!,\ SIBKT,

Are you righthanded or lefthanded of sight? At
present, in hunting and in pigeon shooting, good
marksmen generally fire with both eyes open. How
can they aim, that is to say, place the eyes, the two
extremities of the barrel and the target upon the same
straight line ? It is possible to put the gun sight, the

target, and a single one of the two eyes upon the same

line; but to do this with both eyes is as difficult as it is
to put.the foot of the large arm of a cross and the two
extremities of its small arms or the three angles of a
triangle in a straight line. And yet these marksmen
assure you that they aim with both eyes, and, in fact,
at the moment of firing, they have both open; but
they aim often with one eye only, without being aware
of it. . '

In order to convince yourself of this, take a piece of
paper orcardboard or a playing or visiting card, and,
with a sharp pencil, make a hole in it of the diameter
of the pencil. Place this card at 30,
40, or more centimeters from your
eyes and at 10, 15, 20, or more from
_any point upon say a table or wall
(Fig. 1). This point will represent the
2/ target, and the hole in the card will

STRECKER’S BOILER TUBE EXPANDER.

smgll charges well distributed and exploded autornati-
cally at the shock of the vessel are preferred. By the
use of elecfricity as the igniting agent, such mines will
be harmless to our own vessels. The usual charge for
contact mines is 100 pounde, and explosive gelatine or
dynamite No. 1is preferred for service. The electric
fuse contains 24 grains of mercuric fulminate, and is
ignited by a current of half an ampere. Mines are
usually designed to be spaced at 100 feet apart, thus
allowing for moderate errors of planting, since they
are not mutually destructive at distances of about 40
feet. A 500 pound countermine works*no injury at a
range of 80 feet. It is considered that a channel de-
fended upvn the system adopted cannot be traversed
with impunity until cleared by the operations of the
hostile fleet, and the extreme difficulty of effecting this
object under the close fire of the tand guns will render
such obstructions far more formidable than any other
kind now known. ’ :

Space is lacking to consider, except in a very general
manner, the engineering details of the coast batteries
now underconstruction to receive our modern arma-
ment. Magazine accommodation for 200 rounds, of
which at least 100 rounds will be stored in the imme-
diate vicinity of the pieces, is provided for all high
power guns. Shells will be stored loaded, but with-
out the fuses, and the propelling charges will be kept
in service cartridge bags protected by waterproof zinc
cases. No handling of loose powder will+ thus be
needed in the magazines. This condition is demanded
by reason of the immense amounts of powder required
by modern high power guns. Thus for 200 rounds the
amount called for by an eight inch gun is 13 tons; by
a 10 inch gun, 25 tons; and by a 12 inch gun, 45 tons.

As no funds have thus far been made available for
the construction of armored land defenses, no definite
decision as to the kind of armor to be adopted has
been made. The matteris held in reserve to benefit
by the latest developments. It is hardly probable,
however, that the immense expense of the new types
of ship armor will be demanded, especially as on land
weight is rather an advantage than otherwise.

The batteries under construction are protected by
earth and concrete. With a view to deflecting the pro-
jectiles, and to reducing’ cost, as many bowlders or
large masses of rock are incorporagted in the latter as
is consistent with the formation of a solid monolith.
The rule has been adopted that the magazine cover on
any probable path of a projectile fired from the larger
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be the sight. With both eyes open,
leok at the point in placing the card,
or rather the aperture, between such
point and your eyes, and, while you
bold it, first close one eye, and then
open it and close the other without changing the
position of the card. Now, you will at once .perceive
that you see the point sighted with but one of your
eyes, unless the perforated card be shifted; that is
to say, the aperture in the card and point sighted
are in a straight line with but one of your eyes, with-
out your in the least mistrusting it, since you sighted
with both eyes open. The same thing happens to
the marksman who aims with both eyes ; one eye alone
operates usefully for aiming.

Instead of performing this experiment with a perfo-
rated card, it can be made with the hand. To this
effect, place the end of one of your fingers in a straight
line with any more or less distant point and your eye,
both eyes being open. Afterward close your eyesalter-
nately, and you will become aware of this fact, viz.,
that with one of your eyes you will see your finger tip
and the point that is sighted upon the same straight
line, and that with the other there will be a wide space
between such point and the extremity of your finger.
Many of those who shoot with the two eyes open are
excellent marksmen, and many of those who formerly
closed one eye have changed system, having found
that the advantages of this method are real. The
object is seen better. the distance is calculated better,
and, at the moment of pulling the trigger, one avoids
the muscular effort necessary to close the eye, and
which has required practice. Children donot succeed
in it upon the first trial, and without grimaces. Many
grown people cannot close a single one of their eyes or
can close only one of them—the right or the left.

In England, as we know, where first-class marksmen
are very numerous, snd where guns of remarkable pre-
cision are made, gunsmiths are not ignorant of the
fact that the marksmen who aim with both eyes open
make use effectively of but one ey2 for pointing; but
they have, it appears, observed that thiseye in some is
the right one and in some others the left; that is to
say, there is righthandedness and- lefthandedness for
the sight as well as for the hands. We say here for
the sight, as we do not intend to speak of those who
cannot close the right eye . or the left eye, or of those
who are blind in one eye or the other, orof those whose
right eye or left eye sees objects moredistinetly than
its mate.

Those who are blind in the right eye might, if need
be,’shoulder to theleft orslightly modify the pogition of
the head or weapon. Still, no one is ignorant of the
fact that there exist special guns for those who are
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blind in this eye and who wish to shoulder tothe right
like every one else, without in anywise changing the
ordinary position of the body (F'ig. 2). -In such guns the
axesof the breech and barrel are in two different paral-
lel planes, in order that the barrel and the lefteye may
be easily placed upon the same line, while the back of
the weapon is to the right. The difference that sepa-
rates these two planes is that which exists between the
centers of theright and left eye.

One may deduce from this fact how 1mportant it is
to a gunsmith who is to construct a weapon of value
for a marksmdn who aims with both eyes open, to
know whether his customer’s sight is righthanded or

Fig. 1,L—EXPERIMENT TO SHOW WHETHER A PERSON'S
SIGHT I8 RIGHT OR LEFT HANDED.

lefthanded,- just as it is important, before placing him
upon a railway, to know whether the engineer of a lo-
comotive, who, Ly his calling, ought to distinguish red
and green, is or is not affected with daltonism. The
majority of men do not confound these two colors, and
80, too, almost all hunters have righthanded sight,
butin both cases it is prudent and wise to know posi-
tively what to depend upon. So good gunsmiths, it
seems, submit the person who orders a gun of them
upon measurement to a careful examination, in order
that the weapon may be as well adapted as possible to
the proportions and habitudes of the future owner, and
they do not neglect to ascertain whether the marks-
man’s sight is lefthanded or righthanded, a eircum-
stance of which he is generally ignorant. For such ver-
ification they employ the perforated card that we
mentioned at the beginning of this article.

Do these gunsmiths obtain other information from
such experiment? We do not know. The object of
this article is not a study (which, however, would be
interesting) of the advantages and inconveniences of
firing with one or both eyes open with sporting guns
or weapons of war. We shall add solely, apropos of
this, that an old soldier has assured us that he has
spent several days in the guard house because he did
not succeed in closing the left eye at the moment of
taking aim. This fact assuredly should notbe isolated,
and I follow it up now to ask
whether it would not be more
rational to teach sharpshoot-
ers to take aim, like many of
the best civil marksmen, with

" both eyes open—a method
that would cause the avoid-
ance by soldiers of efforts,
grimaces and perhaps punish-
ment, even.

Moreover, marksmen are
not the only ones who, hav-
ing to make use of a single
eye at a time, operate with
both eyes open and even for
very delicate work. Watch-
makers and others who have
made continuous use of the
simple or compound micro-
scope finally no longer close
the eye with which they are
not looking, and this, with-
out causing any inconveni-
ence, does away with certain
useless effort and . fatigue.
Have such questions already
teen treated of in special
works on hunting and shoot-
ing or in treatises on optics and ophthalmology? We
do not know. It was but a short time ago that we
were ignorant of the facts of which we have just
spoken, and. in our turn, we point them out to the
numerous persons who have never asked themselves
how it is possible that one can succeed in aiming well
with both eyes open.

Webelieve, then, that it may be established without
fear of error (1) that it is possible to use consciously or
instinctively a single eyewhile botheyesare open, and

EYE.
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that there is a righthandedness and letthandedness of
sight; (8) that ‘a person may not know whether his
sight is right or left handed: and (4) that the eye upon
which the attention and will is fixed—in other words,
the one with which a person looks—is the one with
which he sees, even when both are open. This latter
fact finds a confirmation in the workers with the mi-
croscope of whom we have above spoken; and we
have verified it by the following easily tried experi-
ment :

Place in front of your eyes two paper or cardboard
tubes from 3 to 4 centimeters in diameter, and hold
them as you would an opera or field glass, but in such
a way that they shall form with each other an angle
‘of say 20° or 30°, as shown in Fig. 8. Direct the two
tubes at two points. say twoopen booksor the two
somewhat widely spaced columns of a newspaper situ-
ated at-a few centimeters from the extremities of the
tubes that would carrythe objectives if they were tele-
scopes. You will then observe that it is very easy and
in nowise fatiguing to read with theeye to which you
give your attention, while the other sees nothing, al-
though it remains open, and it is of little consequence
whether it be the right or the left.

If, at the moment in which one of your eyes is read-
ing or looking, you remove the tube that corresponds
to the one that is not looking, you will continue to see
only with the eye that is looking, although the other

"|beopen. This is the Case with workers with the mi-

croscope.

The sight is an admirable faculty that focuses or
regulates itself without the aid of our will, according
as the object to be seen is more or less distant, and
according as it operates in a dark or highly illumi-
nated medium, but it may make use of but one of the
two windows at its disposal, according to the require-
ments of vision. These operations of the sight are
effeeted without our being able to suspect them.

Philosophers have discussed (and what have they not
discussed ?) whether there are things absolutely indif-
ferent. Newton, we believe, thought that there were
things indifferent even to the Creator. The universe,
said he, had to revolve to the right or to the left. Now,
at the moment of the creation it wasindifferentto God
whether his work began to turn toward one or the
other of these two sides.

It has also beenasked whether the preferred uge of
the right hand and the right side is innate, spontane-
ous, or whether it is the result of atavism and educa-
tion; and, to look at things merely superficially, it
would seem as if one might find some argumentor
other for this question in the fact of the greater or less
number of cases of righthandedness or lefthandedness
of sight. Itwould seem, in fact, as if the sight has not
undergone the influence of education, in a large num-
ber of individuals at least, since they do not know
even whether they are right or left handed.

But, in a closer examination, we observe that the in-
fiuence of the hand over the eye or of the eye over the
hand had to exist, and that it is not easy to establish
in a peremptory and convincing manner where the
primordial influence is found—whether it is in the eye
or in the hand.

As for us, weare led to believe that there are more

that such eye may be either the right or the left; (2)
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and arrow, and it is that, too, that pulls the trigger of
the crossbow or gun while the head inclines tothe right
and one sights with the right eye. The same is the
case with taking aim with a stone. The man or child
raises the projectile to the height of the eyes, bends
his head slightly to the right, places the right eye, the
righthand and the object at which he is going to fire
the stone upon the same line, after moving his left arm
to the rear. The left arm plays a role, but an in-
stinctive one, of counterbalance, of counterpoise.

. But, again, is it the right hand that obeys the right
eye or vice versa? Does the right hand owe its advan-
tages toeducation and atavism, or is it rather trained

Fig 8—READING AT WILL WITH THE RIGHT OR LEFT
EYE, BOTH EYES BEING OPEN.

unconsciously by the greater innate aptitude of the
right eye for seeing, sighting and fixing ? Then, it
would be the sight that has commanded the position
of the body and hand in the cases that we have just
mentioned.

We shall terminate this article with a few statlstlcs
Out of twenty or twenty-five persons, we have found
two who had lefthanded sight—a lady who, neverthe-
less, was capable of handling a sporting rifle and who
used it in closing the left eye for aiming, and a short-
sighted monk. After explaining to the latter what it
was a guestion of, we asked him if he thought his
sight was right or left handed. He answered: ‘Right-
handed, assuredly, since 1 see better with the right
eye than with the left.” The experiment with the
perforated card proved to us that he was deceived.

Have lefthanded persons lefthanded sight, also?
Are they lefthanded in the two organs in the same
numerical proportion as righthanded persons? The
experiment is easily made, but wc¢ have not attempted
it, for want of subjects.—La Nature.

Experimerts in Freezing Alcohol.
The success attending Prof. Dewar’s experiments in
the freezing of absolute alcohol has a peculiar interest,
in view of the fact that 200> C. was the utmost limit of

cold reached or obtained by man, viz, by the use of
liquid oxygen. Prof. Dewar
allowed some liquid ethylene
to flow through a brass tube
surrounded by solid carbonic
acid and ether, and, when
this cooled, it was passed into
a large test tube, in the mid-
dle of which was placed a
glass tube, with a flattened
bulb at the end, the bulb
being full of absolute alco-
hol. The evaporation of the
ethylerie was then accelerated
by the use of the air pump,
and the aleohol.was frozen
into a mass asclear and trans-
parent as crystal. The tube
containing it was turned bot-
tom upward, and as it melted’
it assumed exactly the con-
sistence of glycerine, flowing
in a sluggish way down the
sides of the tube. Ether re-
quires less cold than aleohol

Fig. 2—1. MARKSMAN SHOULDERING TO THE RIGHT AND TAKING SIGHT WITH "THE LEFT
2. SPECIAL GUN FOR THOSE WHOSE SIGHT IS LEFTHANDED.

! right than left handednesses of sight, because the right

eye has undergone the influence.of the secular educa-
tion of the right hand and right side. We observe, in
fact, that, for centuries, marksmen, for example, have
been taught to assume attitudes in which thisside has
the most important role. Weapons have changed,
but the position of the body has been preserved
through the ages. ?

In shooting, the left arm serves only as a support ; it
is the right that bends the bow and sets free the string
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to freeze it, and in several of
Prof. Dewar’s experiments
ether ice formed on the sides
of the glass vessels. Besides
this, the warm air of the theater was constantly con-
densing as snow or hoar frost on some of the vessels
used in the experiments, and the chief difficulty of the
occasion was the projecting of the experiments on the
screen by the electric light, so that all present might
see what was taking place.

WirH an opera glass Gale’s comet may be seenabout
May 10 in the constellation of Leo Minor, just above
the Sickle. -
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RECENTLY PATENTED INVENTIONS,
Engineering. -

FILLING BLAST FURNACES.—Thomas
F. Witherbee, Port Henry, N. Y. This inventor has de-
vised :gimpmved charping apparatas designed to pro-
perly fifl the stack, even when very finely divided ore is
to be freated, such as magnetically concentrated iron
ores. The apparatus comprises & movable bell having a
central aperture, through Which is adapted to pass a
spreading bell, while a fixed bell is adapted to close the
ceutral aperture of the movable bell and receive the
spreading bell. A great variety of charging combinations
can thereby be formed to permit of placing the materials
a8 desired in the stack.

CoAr CHUTE REGULATOR.—John F.
Schmadeke, Brooklyn, N. Y. This is an apparatos

adapted to operate automatically in connection with the
usual elevator to throw mechanism into gear by the llling |

of thechute, which shall wind up a cable on a drom and
open the chute doors, the mechanism being arranged so
that it will work ih a converse way to close the doors as
thechuate becomes emp#y. The invention relates to coal
chates filled -by eleévators, and from which coal is with-
drawn for use, where it is desirable to keep the chutes
fuall to prevent the breaking of the coal by dropping to
the chuhe bottom.

Railway Appliances.,

Car CouprrIiNG.—John Cochran, Jr.,
Colllos, Mo. According to this iuvention, swinging balls
are arranged, one in rear of the other, rods or bars which
connect the bails being extended in advance of them and
supporting an inclined link guide. The bails form
swinging paraliel carriers, which operate in parallel lines
and swing the guide back and forth without changing ite
angle to the horizontal, eo that it will be presented pro-
perly to receive theapprosching link. The construction
is gimple, and by means of the improvement the cars
may be coupled from the side or top, without need of the
trainmen going between the cars.

Mechanical.

SAW HANDLE.—Azeil B. Van Campen,
Raymond, Cal. This is an adjustable bandle for long
saws, such as are used for cutting up logs and timbers,
being adaptable to any saw of this class, and designed to
facilitate the operation of sawing by 'permltﬁng of
greater freedom of movement of the hands. The inven-
tion consigte of a revoluble handle for the end of the
saw, with a handle for the back ofthe saw and a hooked
bolt forclampingthe two handles to the saw.

.METALLIC PACKING.— Frederick A.
Ives, Grant’s Pass, Oregon. The proper packing of pis-
ton rods, valve stems, etc., is the more especial object of
this invention, which provides a packing consisting ot a
coil having uncut ends forming steam-tight bearing sur-
faces. The packing is simply made and is readily appli-
cable to Jarge or emall stuffing boxes. On one ancut end
‘af the coil is a pin engaging a correspondingly shaped

receag in the bottom of the casing, a similar pin on the|

other end engaging a receas on the inner face of the
gland, fitted loosely on the piston rod or valve stem.

SEWING MACHINE NEEDLE BAR. —
Henry A. Dodge, Boston, and William T. Richards, New-
ton, Mass. This invention provides the face plate with
gibs go arranged as to effectually take up the wear of the

- needle bar and prevent it from wearing in the face of the
plate. The gibs are go made that they will be inter-

- chnngeable', right or left, and the surfaces adapted for en-
gagement with the needle bar are hardened to resist
wear.

STONE CARVING MACHINE.—Antonio
Zsnardo, New York City. In this machine a table has
movement in a bed and a tool carrisge is held to revolve
upon the table, there being a plate adjostably located in
the bed and adjosting devices, whereby the bed plate
may be set eccentric to the carrisge. The tool may be
gliven any required angle to produce a desired undercat,
aud may be regulated to carve varions embossed or intag-
}io figures npon the same or different planes. The sef-
ting of thetool is quickly and easily effected, and with
-the machine circles and ovals may be made as.desired, as
well a8 the carving of any design, even to a figure of a
homan being in relief.

Agricultural.

MowiNG MACHINE ATTACHMENT. —
‘William L. Hay and Robert L. Johnston, Franklin, Tenn.
This is agathering attachment comprising side supporta
detachably secured on the eickle portion of the mower
frame, a receiving platform and a revolving rake, over the
rear end of whichis journaled a revolving discharging rake.
The improvement is especially designed to facilitate the
gathering and piling up of eeed clover as it is cut by the
‘mower. The attachment may be.detackably connected
with any of the mowing machines now in general use,
and it is simple in construction and easily manipulated. *

Miscellaneous.

HoUse MA1n Box.—Edwin F. Kinsey,
‘Washington, D. C. This box is to be attached near the
front door of a building, and is so arranged as to indi-
cate to the carrier when mail is depogited in it, and to
indicate by a signal to the occupants of the honse when
the carrier places any mail in the box. The box is also
arranged to effect the purchase of stampe, stam ped en-
velopes, and poeial cards from the carrier, in deflnite
quantities, and the making of change therefor, withont
fisk of loss of money or mail.

SoLDIER’S FIELD EQUIPMENT. —George
H. Palmer, U. 8. army. This invention compriees a
half shelter canvas tent, to be united with a like half
shelter tent, and carried by being placed arouud the
aoldter's bedding and placed in a roll over the shoulders
sng acrose the body, in combination with a valise simi-
larly carried, to hold ammunition, clothing, and toilet
articles. By the novel construction and by certain strape
and attechments, both the valise and half tent roll are
‘held in place on the shoalders, the body and arms being
unconflned and free, and the weight being well distrib-

Feientific

uted, while the whole is po madethatthe wearer may
easilyputit on or off.

- PIN FOR ATTACHING FLOWERS TO
Dressgs.—Edward W, Stifel, Wheeling, West Va. This
pinigmade of a single piece of wire bentand twistedabont
itself to form a.body terminsting in two closed loope,
through which a ribbon may be passed, there beingn
projecting portion adjacent to each loop, and a spring
pin and hook at the ends of the projecting portions. The
pinwill securcly hold in place flowers in spray or other
shape without injory to costumes or dreases.

Designs,

CARPET.— William F. Brown, Newark,
N.J. The body of this design 18 decorated with flow-
ers of the rose and daigy type, with foliage in festoon
arrangenient, and the border has differently arranged

but corresponding festoons of lowers and foliage.
1

{ HANDLE FOR SpPooNS, ETC.—Charles
 Osborne, New York City. A foliated figure at the top
of this handle represents centrally a cluster of grapes.
Near the center the handle is nearly circular in cross sec-
tion, while near the bowl it is nearly rectangular, with
inturned leaf-like fignres on the obverse and reverse,
there being flowing tendrils on the back of the bowl.

Note.-—Copies of any of the above paienta will be
furnished by Mnon & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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©6008) C. J. T. asks: I have a motor
built after the Edison style, of the following dimensions:
: Drum armature core 6 inched long by 434 diameters,
; woand with No. 16 B. & 8., 32 sections. 6 convolutions in
; each gection, two layers deep. Fields wound.with 10
ponndﬂ No. 28 each. Want to rewind for a power cir-
{ cait. The machinewhen run as a dynamo I8 90 volta at
: 8,006 revolutions. I want to make a 110 volt machine of
. it and run atslower epeed. Want toputin a fan circuit
. of about ten 3¢ horse power motors. A. You can proba-
bly use yoar machine safely as it is. To lower speed,
increase the number of turns on the armatore, or weaken
the fleld. To keep high amperage yon must nse a8 low
resistance as poseible.

0009) D. 8. S. asks: 1. Ifa bell berung
inside a vessel exhausted of air, does it create any
| gound within said vessel, none being heard outside of
1same? A. There is no sound to be heard within the ves-
! gel, except by contact with the bell or with some object
tonching it. 2. If a transmitter were placed in the ves-
sel with the bell and connected with a telephone outeide,
could we thereby hear the ringing of the bell ? Haa this
experiment ever been tried ? A. Yon could not hear it.
‘We never heard of the experiment being tried.

: (6010) E. A. 8. says: One rulé of me-
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636 ounces at the above elevation and would probably be
100 weak in the blastas well as in the quantity ofairsup-
plied to the cupola. You will need 15 ounces presaure.

(6012) F. A. M. asks: 1. How can I
make adry battery ? A. It iabestto buythem. A mix-
tare of plaster of Paris and chloride of zinc with chloride
of ammoniom and water In a zinc vessel with carbon
pole in center will answer. 2. How can I make fiuid in
Edison-Lalande battery? What should I diesolve cauostic
potazh in? A. Dissolve in water. 8. Please namea firm
that manufactares batteries and supplies. A. Address
Bonnell & Co., of this city.

(6013) R. E. W. asks: 1. Would cotton-
covered wire (No. 38) answer nearly as well as silk-cov-
ered for a small induction coil? A. Yes. 2. I wishto
make some good permanent magnets. What kind of
steel should I order, and about what will it cost per
pound ? A. Use good -quality S8tubs or tool steel. 8.
Willtheinclosed sample of wire give good resultson a
telephone line of two miles? A. Yes. 4. What would
be the objection to asinga well to grocnd the end of a
telephone line ¢ A. None, unless you object to having’
the plate immersed in the well. Some slight corrosion
will take Dplace.

(6014) J. A. MeN. asks 1. How many
cells Leclanche would I need to worka telephone system
overabout two miles of a circuit (transmitter and. re-
ceiver being alike)? A. Use 4 cells. 2 Which is the
bestfor such a Jine or shorter? A. Leclanche cells are
asgood as any. 8. Is a metallic circnit better than a
ground circnit and does it take less battery ? A. Itis
superior, but hardlysaves battery. 4. A body weighs 100
pounds at the poles and 101 pounds at the equator. How
is this computed ? A. Your flgares are wrong. A body
is heavier at the pole than at the equator. The relative
weights are calculated by the formula for centrifugal
force.

(6015) F. H. asks: Can you give me a
table, or tell me how it is ascertained, what by gifferent
given current, length of wire, etc., will be the attraction,
in ounces or pounds, toward the core of a magnet? In
other words, how can I ind out what weight a magnet of
any build can sustain # A. Youwill have to calculate the
lines of force driven out at the poles through the armatare.
In 8. P. Thompson’s work on the * Electro-Magnet,” $6,
you willfind excellent matter on this subject.

(6016) F. H. S. asks: Is it possible to
reflectallof a ray of lightfrom a transparent body ? Will
not refraction take place to some extent as long as the
ray strikes the body? A. For the rear surface of every
transparent body there is an angle of total reflection
within which all light is reflected. This applies to rays
of light which, having passed through the body, reach the
other sarface. There I8 no such angle for the front sur-
face. '

(6017) L. F. D. asks : Do telephone, tele-
graph and electric light companies run their cables in
the same conduits (under ground)? If not,why? A.
Generally not, in order to avoid induction and poesibility
ofdangerfrom Jeakage. 2. Please give a-solutiqn how
to clean hard rubber ? A. Wash with ammonia and
water, polish with kerosene and rottenstone.

(6018) R. asks if a good tennis court
could be made out of coal aches. If so, the method of
operation and whether the ashes would require sifting.
A. Ashes alone would hardly answer. You might by
gifting them and mixing with clayget a good surface.

(6019) J. D. asks (1) what size wire to
use to wind motor No. 759 for 25 volts, and about what
power will it develop? A. Wind with No. 21 or 22 wire.
2.tHow many storage batteries like described in Sci&x-
TIFIC AMERIOAN, and how many platesand what size,
should be to ran it about 12 or 15 hours, and how long
will take to charge same? Will dynamo No. 600 charge
them ? A. Twelve to fificen. The time of charging
will depend on the current. The dynamo named will be
largerthan necesaary.

(6020; A. B. R. asksifthe simple electric
motor in * Experimental Science  can be run to good ad-
vantage with the Edison-Lalande battery; if so, which
type would -be most advisable, and how many cells
would be required to give about the same resultas the
plunge battery, suggested to run this motor?- A. Yes.
Use ten cells type Q.

(6021) E. L. A. writes : Where can I get
a history of the calendar and all it changes ¢ Whatday
of the week was George Washington born? And in what
year ? (So recorded at that time.) Was 1700 a leap year
under Julian calendar? To make my meaning plain on
questions 2 and 8, I will state that I have examined differ-
ent encyclopedias ou the calendar and find that they do
notagree in this. Washington's birthday is now gene-
rally celebrated as having occurred on February 11, 1732,
and now called February 22, 1732, but the following quota-
tion from Appleton’s Encyclopedia puts a different phase
on it: “ The change from Julian to Gregorian reckoning
was made by act of Parliament in Great Brisain in Sep-
tember, 1752, the 33 being called the 14th. In England
from the 14th century till the change in 1752 the legal
year began at March 25. After the change was adopted
in 1752, events which had occurred in January,Febroary,

+ chanicsis thata belt will always run to the highestpoint. -
What is the reason? A. The length of the belt edge on ,
the high side as it is called, when shafts are notpar-
allel or on the crown of pulleys, i8 alwayslonger than at!
the low part or low side. The stretch of the belt to ac- !
commodate iteelf to this condition springs the straight
l part of the belt near its point of consact with the pulley
! toward the high part or crown and causes it to run in
that direction ; the effect being the same as if pushed
by ashipper fork.

(6011) C. M. W. writes: In supplying
blast to a cupola at an altitude of 9,000 feet, where the at-
moephere i8 8o much lighter than at sea level, willa pres-
sure of 10 ounces furnish as much oxygen to support

loweraltitude, or must the pressure be greater to com-
pensate for differencein the rarefled condition of the air,
owingt®thealtitude? A. The atmospheric pressare at
9,000 feet elevation is only about 10 pounds per square
inch ; 10 ouncespresenre at the sea levelonly representa
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and before March 25 of the old legal year would, ac-
; cording to the new arrangement, be recorded in the next
subseqnent year. Thus the revolution of 1638 occurred
| in February of that legal year, or as we should now say
{ in February, 1689.” If the above quotation from Appleton
! be the correct way of computing back dates, then, since
under the Gregorian calendar we celebrate Washing-
ton’s birth as having occurred on Felruary 22, 1782, at
thetime he was born (Julian calendar) it must have
been called February 11, 1131, Friday. Or if, according
to Julian calendar, he was born on February 11, 1782,
we should now, under the Gregoriar: calendar, celebrate
his birth as having occurred on February 22, 1783, Sun-
day. Whichis correct ? A. There is no special history
of the calendar. It is scattered in detached details in the
encyclopedias and technical works. Probably the best
account is detailed in the Dictionary of Science, Litera-
tare and Art, long since out of print, under the heads of
calendar, year, cycles, and chronology. George Wash-
ington was born on Friday, the 1ith day of February,
1782, historical time in England and the American
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colonies. The historical or business year in England
began on the first da of Jannary as established by the
Romans. The ecclesiastical calendar embracing the
civil or legal year previous to 1752 began on the 25th of
March, and events between the 18t of Januvary and 25th
of March were usually dated with both years, as Feb-
ruary 11, 173}4. The date of Washington’s birth was
fixed in the colonies to correspond with the new regula-
tion; 1700 was a leap year under the Julian calendar, but
not under the Gregorian.

(6022) C. B. W. asks (1) if the motor de-
scribed in SUPPLEMENT, No. 641,can be run from an al-
ternating current. A. No. 2. If not, how must it be
wound to rnu from an alternating current? A. See our
SUPPLEMENT, Nos. 692, 717, 944, for alternating current
motors. 3. What size wire should be used to have it
run with 100 volts and 10 amperes ? A. Use No. 28 wire
on fleld and armature. 4. If Ishould make the field mag-
neton motor 641 twice as wide, which would be five
inches, aud the armatore core twice as large, which
would be fourtinches, and put twice the amount of wire
on the machine, would it be twice as strong as described
in the SUPPLEMENT.? A. In general terms, doubling all
the lineal dimensions gives sixty-four times the power.
But as you only donble a portion, youmay expect four or
five times thepower. 5. Canthemotor 641 be runfrom
the Crowfoot gravity battery ? A. Not satisfactorily.

(6023) I. R. writes: 1. Can a storage
battery be charged from an alternating circuitof 50 volta?
If 80, will the curent from the battery be direct ? A. A
storage battery cannot be charged from an alternating

circuit. 2. What is the main difference between an al-
ternating andairect current motor ? A. Several kinds of

alternating current motors have been invented. We
have described several in our SUPPLEMENT, Nof. 692,
717,944, to which we refer for their peculiaritiés. 3.
Can a 1,200 voltcontinuous arc circuit be tapped insuch a
way as to geta current of 50 volta? A. There is no
such thing as a current 050 volts. By a shunt connec-
tion you can get such a potential difference. We advise
you not to doit, a8 you expose yourself to great danger.

(6024) 8. J. 8. asks : How does the heat

upper regions, and warm the surface of this planet ? A.
Heat is supposed to be a state of molecular motion or vi-
bration conveyed through space in the medium of the
luminiferous ether. A medium having no effect upon
the progress of planetary bodies, yet capable of trans-
mitting the pulsations of heat, light, magnetism and elec-
fr.city. It is probable that heat does exist in space to a
very low degree in its radiant form and only develops

into active energy by resistance of planetary bodies to ita"

vibratory trausmission.

(6025) W. F. asks: 1. What per cent of
power developed at power honse is lost in transmitting
for street car propulsion of the three following methods :
Cable, electricity (trolley system) and compressed air?
A. No exact figures can be given, except that under aver-
age conditions the electric road may be pronounced the
cheaper. 2. What SuPPLEMENTS or books would fur-
nish me with information about compressed air? A.
See SUPPLEMENT, Nos. 799, 857, 898, 510,766, 900. Also
SUPPLEMENT catalogue,sent by mail. 3. Why is com-
pressed air not more used for street car propulsion? A.
It is too expensive and cumbersome. Sec SUPPLEMENT,
Nos. 176, 177, 182, 558, 637, 747, 845, 866, 890, 903, 904.

(6026) H. R. C. asks: 1. Does the induec-
tion coil increase both the tension and quantity of cur-
rentor just the tension alone? A. The regular induc-
tion coil increases the tension and lowers the current
strength. It also produces a sort of alternating current.
2. T used common table salt iu place of sulphur of copper
in making a gravitycell. When I connect a smallmotor
in the circuit it runs very rapidly at first and then stops.
What is the cause? A. The cell rapidly polarizes, the
combination is in every way a very poor one. 3. How
can the Leyden jar be charged with a gravitycell ? A.

 Connect the knob to one pole and the outer coating to the
other. The charge will be so minute as to be appreciable
only by very delicate instruments. 4. Why are the mag-
netic poles continually changing? A. The reason is
unknown.

(6027) C. L. writes : I havethree storage

batteries, and Iwould like to get some idea of what power |

Ican getfrom them ifattached to a proper motor. Bach
cell has 14 plates (7 to each pole), 614x9inches(measured
only the part that was supposed to be in the solution),
making a total of 42 plates in the three cells. Can such
cells be arranged to give small power for long time orlarge
power for short time? A. Your battery will give about
18 amperesand 6 volts or 54 amperes and 2 volts, accord-
ing to counection. The series connection (18 amp. 6
volta)is preferable. This gives 332 horse power. The
cells can beused from this as a maximum down as low
as desired, according to the motorused.

(6028) F. C. H. writes: We are putting
in a steam heatingplaut in a large hospital.
five in number, must be sitnated on practically the same
level as the building to be heated, nuless an excavation
at least 18 feet deep and 40X60 is made for them. I8
the gravity system of such advantage that you would ad-
vige this excavation, at an enormous expense, or would
it be better to have the return water conducted into a re-
ceiver with automatic pump attached, so that the water
could bedelivered into the boilera? A. The einking of
the boilers in au excavation for the convenience of a re-
turn 8ystem is not desirable, in view of the well known
apphiances of the present day for returning the water of
condensation to the boilera. A small cellar with fank
and antomatic pump, below theline of return pipes, is
the cheapest and most satisfactory system. 2. In venti-
latinga large hospital would it be better to propel by
fans warm air into the rooms through registers placed
near the ceiling, expecting this pressure of air. assisted
by the steam heated ventilating stacks, to force the foul
air out through shafts near the mop board of each room,
or would it be best to permit the hot air to escapethrough
the heated basement corridor through registers placed
near theceiling, and connect fans with foul air ducts,
drawing the foul air out of the room through registers
near the floor, this draught to cause the hot air to circu-
late rapidly through the room, warm it and pass out
through the foul air ducte, the latter plan being the
reverse of the former? A. The plenum or pregsire sys-

The boilers, !

tem similar tothe first named gives the most satisfac-
tory results for both winter and summer ventilation. It

of the building from outside wind pressure. It prevents
indraughts from the windows by the draught of the fan
in the other system. The heating and ventilation of a
hospital for the insane is too Important a matter for a
general categorical answer. The plans should be passed
upon by an expert in heating and ventilating such build-
ings. 3. Can you give me the colors used in making
different colored sidewalk tile out of a mixture of Port-
land cement and eand ? A. Venetianred, black oxide of
manganese, and chrome yellow are the principal coloring
matters of cement walks.

(6029) W. L. B. asks: In that class of

rheostats where change of resistance is caused by change
of pressure on a carbon powder, is lampblack suitable
for the powder? If not, where could I obtain carbon
powder that would be? A. We advise you to use pow-
dered battery or electric light carbon. If the latter,see
thatthe copper plating is dissolved before powdering.
Lampblack would give very high resistance.

(6030) W. W. *P. asks: 1. What would
be the effect if I were to wind a flat iron ring with a con-
tinuous winding instead of alternating them, and place it
in thefields of the Morday alternatingimachine? Would
Ireceive a greatdeal of current with low voltage, %.e.,
direct current? A. This might bedonewith a proper
commutator and connections. . It is not advisable. 2
How many watte do you require for one man power ?
A. 746 watts=1 horse power, or 93 (about)=1 man
power. 3. I wish to produce Tesla currents. Whatis
the simplest way forreproducing some of his experi-
ments on a small scale? A. There is no simple way. We
refer you to Tesla on ‘ Alternating Currents,” $1, and

published, $4 by mail,
(6081) C. A. D. asks: Can you inform

me the degree of heat necessary to transform limestone
from its natural etate into lime? And what length of
time i8 required to complete the process in an ordinary

furnace expedite the process  A. 36 to 48 hours may be
needed to burn a kiln of lime, and awhiteheatis attained
in the process. The carbon of the fuel acts to facllitate
the operation by its reducing action. Gradual heating is
not needed.

(6032) Reader writes: A says that a
blackovercoat i8 warmer than a light colored oneof equal
weight, because the dark colored cloth absorbs the rays
of light, while the light colored reflects them. B gives
reasons which are almost identical for saying that the
light colored coat is the warmer. Which is right? A.
In general terms the black coat would be warmerin the
sun—the white one in the shade or at night.

(6033) M. M. asks: What is the ratio of
the volume of high pressure cylinderto that of the in-
termediate pressure cylinder in a triple expansion engine,
also the ratio of the intermediateto the low pressure cyl-
inder? Algso, what are the cylinders’ diameter and stroke
of the largest triple expansion engine? A. The ratio of
the volumes of the cylinders of triple expaneion engines
varies somewhat with different makers, and to meet the
requirements of expansion for steam at various pressures,
as well also the capacity of a receiver, if one is used. The
usual practice for marine engines is for steam at 100 to
130 pounds pressure 1, 2:25, 5, and for 150 pounds pres-
sure 1, 255, 630 as the relative volumes of the three
cylindera. The cylinder diameters of one of ourlargest
ocean steamers having two engines of 10,000 horse power
each are 45, 71, and 113 inches with 60 inch stroke.

(6034) Inquirer, Newfoundland, asks:
1. Would an ordinary kerosene lamp, with a sheet iron
drom placed just upon its chimney 8o that the heat from

tachment # A. The absolute heating power of a lamp
will not be increased by the absorption byand radia-
tion of & metal drum through which the heat passes, but

in some way to modify the snsceptibility of the nerves to
- the senge of heat, and in thatway appears to increase
it. 2. Would the comparative heating value be the same
whether the room had a chimney ornot? A. The effect
of a chimney opening into a room is to carry off heat, |
and may only be considered as a ventilator. 3. In case
of feather bed on which a person with mild form of scar-
let fever(scarlatina)lay till recovery, would it be suffi-
cient disinfection to fumigate once or twice with good
disinfectant, for three or four hours at a time, and then
put bed in open air; or would it be necessary to take
feathers out of tick, and wash caseand feathers? Please
state best way to disinfect in above case. A. The
method of disinfecting as described may be proper and
safe, if disinfectants soch as carbolate of camphor or
other approved methods are applied to the inside of the
¢ mattress and a quarter pound of camphor left among the
! feathers for a season. Such a bed should not be used by
other children underslx months. The safest way where
there are other children is to disinfect and thoroughly
wash everything appertaining to bedding and clothing.
(6035) P. 8., N. O, asks: What horse
power will a gasoline engine having two cylinders 446

inches stroke give at 350 revolutions ¢ What speed will
aboveengine drive a 21 feet long,5feet 6 inches beam

i

The two-cylinder gasolene engine will have from 5to 7
horse power, according to the perfection of*the explosive
.mixture of gasolene vapor and air. It will propel the
boat at from 7 to 8 miles per hour. The engine will not
run with the speed named when attached to the propeller.
250 revolutions will be its speed for the above boatspeed.

(6036) R. W. 8. asks if the valve ofa
Thigh speed locomotive has to be changed to a shorter
throw when runningat a high rate? A. The throw of
the valves in all locomotives and link valve gear engines
is controlled by the link motion. The movement of the
link from the dead point out in either direction controls
thecut-off ot the valve from 0 te the largest opening
that is allowed by the construction, the amodht of cut-
off being generally designated by the check notches on
| the clamp arc.

partiaily counteracts unequal heating on different sides -

Tesla’s *Inventious, Researches and Writing,” just

:furnace? Does it requirea gradual heat, or would a blast -
from the sun penetrate through the intense cold of the -

it may radiate slowly through the apartment, heat the
apartment better than the lamp without the above at-.

the action of low radiant ket from such a source seeins :

boat, propeller 18 inches, 3blades, 434 feet pitch? A.

TO INVENTORS.

An experience of forty-four years,and the 'Rrepara tion
of more than one bundred th nd a{g)llca ons for pa~ |
tents at home and ab stand the ;

equaled facilities for procuring patent.s everywhere. A
aynopaia of the patent laws of the United States and all
forelgs countries may be h&d onapplication, and persons
contemplating the securi Baumts. either at home or
abroad. are invited to wr te this office for prices |

which are low,in acco with the times and our ex- _
fonsi ve facillties for cODAUGEINE the business,  Address -
MUNN & CO., office SCIENTIFIC AMERICAN, 61 Broad- -
way, New York.
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Acid, apparatus for charglng liquids with car-

A e iadh S, SR
i etro! . Frasch........ ),
ara;-; See | Burgiar ‘alarm. Fire alarm. Time &
Animal liberating device, C. C. Partridge. . 519,201 ¢

sh screener, C. 1€. 0 euescaasaaasann 519,246
Axle box dust guard, car, N B Davis..

Bag. See Bicycle bag. e bag.
Bag and twine holder, R. J. Motton
ggl: covering, M. A. Hea

d cutterand feeder, E P e ell.. :
Band cutterand feeder, Van Wechel & Wyi 8,

Barﬁelsbto stocks, detachably securi

@PDUTD...c.uuneenennans 518,950 |
3asin, wash, J. . Lam.
pttary. Hee Bior
Battery syst,em 3. Tremp;
gg. fotdt A D.

sof B, 1"8
.iedsteag actach}%gnt. %2 rn‘I i rackite off
eer, apparatus pasteurizin ng

Muller & Giesen £ . 519,193 -
Beer with carbonic acid, lmpregmmng B

B Tvteurer R
CY cle,

Bicycle, E J 0’Co 19,024 -

Bicycle bag, B. Elliott.. ... .. B110?

Bicycle chalu ad;]g_ tmant. M. L. Wilcox 519,056

Bicycle gearing, ¥. L. Shults............. 518,970

Bicycle standorholder, R. De Clairmont......... .. BIB

Bit. See Bridle bit.

Bit stock, F. J. Colvin 518,

Bl ower, powder, R. E. Warner

Botler. Bee Heating boiler.

i Vertical flue boiler.

Boller, W. H, Berry............ ceseenncenncencaacas. BIA0IE
- Boiler. Collier & Dignard.. .. ploL
i Boller, C. 8. HoPXiDE....ccuveus.. L. 519

Boller covertnk, W. A, Scott, Jr..... .

Boiler furmce, steam, J. McMillan. . . B9,

Boilertube cleaner, M. C. Henley. &l

Botler tube expander, H. Strecker..
Boller tube S(:;x ander anq stopper, J.

laws and practice on both eontinenta and to poesess un-: Ki

519,141 - Hatch el

Fence winding device. wire, I. V. Adair..........
Fences, implement for weaving flller wires ln

wire, L. A. Greele lﬂ
Fender. See Car fen

Filter, Selle’nscbeidt. & L pke...... . 519,275

xr% larm and signal, anmmatlc el 51

! ol operated, B Darche. ! 519351

i Fire escape tmck. B Cardarelli............. . 519234

Folder for fabrics, edre, Mitcbell & Murphy . 519,131

Fold DR EALE, ewin. ng, 5. M. Beard 519,146

di{ng machine bfrﬁmson 519;058

Fm- ¢, blacksmith’s, G. E. Pos 072

Fuel economizer, J. Milne..........ccoeevevennnnnanes 519,623

Boiler fumace.
Portable furnace.

Hot air furnace.

Smelting furnace.
consuming furnace.

Furnace charging a;

Smoke

atye, blast, F. C. Roberts. 519,094
sught regulator for, A. H.

ro-magnetlc vagabla speed. W.

............................... 19,031
Genel-t:)bor. See Electric generator. Steam gene— *
Glass door plate, H. W. Greene............ roranee.. 519,258
Glass panels, manufacture of smned. H. €.
Hughes .. 519,186
Glasgware mou!dm¥ npgnmms.

i Globe, naogra.phicn A M

love, etc Northrop.. 19,198

Gold and 'i)lack sand, appsmtns Yor extracting, 0245

 Graih meter, J W 519,176

| Grioding miil, rp!]er. Eudnsll
:Guns. wckmgkmechanism for b
. HolenbetX. . civeiiiiirisnssnanscnnaas
1 Hair eurlet, J. W.

' Hammock frnme fold!ng

le, Bee Knifa handle,
. Handles and covers mvessels,
Niedringhaus

L. H. Cre:

er, W. D. Harm
" Hatand coathook lockmg, E W. Bwoigard
Hat brim stiffeni ng machine, F. .J. Murpky....
Hat crown stiffening machine, F, J. Murphy. .
: Hat or bonnet holder.c}). D, V.

an:
J
Hay ¥mite, Feneran & N7 ks
Hay pres . Pearce..
Hay rake, G. A. Gemmer..
Ha&rale, autﬁ)matlc center delivery, L H. & o.
eater. See Eiectric heater., *
eater for soldenng lrons. etc G. H. Perkins..
eating holler. bot water, - Morgan 519,152,
eet nlling machine, A ‘Wht . .. 519,144
inge, school seat, T, W. Fisber .. 518,988
| Einges, menufacture of strap, T. Coracaden... . 519,248
1 Binges ur ltnks, machlne for forming wire, H. &
£

619,305
519,133

1o[vifus]os]on]

;};.'g,;g; W R e
g%heck hook. Hst ‘and coat book.
Sandrock

Bolt. See Self-acting bojt. , G dr
Boot protector, lady’s, H. J. Westcott....... Hub protector, veh che, N. D. Hodgkt
Boot, soaking, M. N. ROgeTS. .. ..........- Incubator, H. R. Dav 244
I ottfe. muci. afe, E. Tel‘lﬁ ....... Indicator springa and at.enm RAURES, nppnrntus
3ottle or jar closure, R. M. Howe. for testing, R. C, Carpenter.. 519,235
ottling machine, M. P. Heddy Ink, manufatiure of pHbcng. 4. & 4, Bibb¥ . 519,032
ox. See Cigar box. Mail box. Paper box. Inuulnting material lnbo condnits, means or {n-
Boxblocldng machine, C. Cristado . troducing, D. BrOOKS, Jr.....cceeiueaenaanns 519,171
Bridge Fauch er ‘Jewel settlnx machme feedex, W . Rondquist, 519,027
Brid s St '1‘ D. Go 519,112 . Kiln. See Drying klin.
Brush, fountain markiug, 619,223 ! Knife. See Hay uirife,
Juckle, J. A. King 518999 ' Knife, R. J. Christ; E . 519.237
ung extiactin mnehlne, 1. 0. Kraft. 519,021 | Enife handle, brua bnck. ete, . N. . 519,068
urglar alarm, H. A, Moore.......... .. 519,265 | Enltting machine, cir Bra.nso . 519,170
Al B aratus, A E Whltney.. . 518,916 | Lace fastener, J. ii ............................ 19.018
Camera g utt.er. L.k miden.......00000 veseens eeees 519,247 | Ladder for sleeping cam. toldlng. J.B. Holbrook 519,184

. Can. See ! Ladder, sectional, H. H. Lang. .. 518,961

! Can filiing apparatus.(} H. Perkins. 519,307 | Lamp, electric arc,J. C. F; te 283
Can ﬂlnni T | Lamp, electric arc.J . B. McK 0 519 045
Car coup - Lamp, incandescent electric, F'.'S 519.099
Car coupli Lautern. Gill & Atwood 250
C_aroupli Last, F. B. Ben ton 518.985

AT oo 0 Last.J. C. Kupferle.. 619 067
Car coup ol Latch and lock, comblned N.B. Gregory 519.284
Car coufly: Tathe, turret, 7 o FUOHBIGE. . . ceorsoesenrons 909
Car counling. Smit Tanndry hanmng rod W. 8. Gob

r coupling, Wolcott & O'HAr8.....ooeuueee Leather skiving machine, N. D fresn
..nr dumping apparatts, P. H, Hageney. blfe—preserver, buoy, etc., automatic, A. Colo]
Car fender, 8. CLEKindlg. .. .... Liquid segam/or centrifugal, J. L. Jounsson..
Ciar platform nte, J. Krebbiel . . mbrica for bicycle chains, and bearings, W.
Car safet{lgum-d. street, 8. Norto | 519,096
Car switch actuator, street, F. § llng 518912 ° vice for ca
Car wheel gaard or Yendered. F. .. 519,289 i shafts, 1. 8. Washbarn.. . 519,212
Cm curtain rod fixture for sleepmg. J.Kirby, Lubricator, P. 8. W hiting 19,
.......................... reecenscsanssseanassaea. 518,858 | Magnet for electric machlnes. ﬂeld A. Schmld.... 519097
Chnlr See Dental chair. Mail boX, J. G. Cutler.......ccccvnuieecneananans .. 81
Check hook, P CAvAer.............. usdm i Mailing machine, J. A. Horton..
Cheese forming machine, H. R. Van Eyck. ! Malt Il %uors, apgarntus for oooling and
Cigar box, L. Rosenfeld..... h. eieeen
Cigar press, 8chupple & Hub er. 5191631 Mawh maki: lnac

} Cistern cleanlng machine, J. 8hep 619,074 : Match safe, . Goodlett. .. 10,934
Clasp, P. J8IMes... cccooveveniiereniinannnns 518,936 | Mattress ﬂﬁlmr machine, W. H. Putn . 519,203

! Clay pheona. machine for manu acturing, W.G Measuring dress skirts, device for, A. S, New-

1 0] T s 519,127 comb ............................................. 519,090
Cloth 13 zl?h!z machine, W. A. Richardson......... i%(f2 | Measuring implement, tailor’s, D. Hawley. . 518,947
Cloth s¥ d drying machine, R. Parti; uswn 519,200 Mea.snrlng textile falrics, spparatus for, ¥.C.

C. othes drier, Douglas & Austin.. 619,178 cg . eeenn B19.21T
Clutch, automatic stop, A. C. Campb: Meat chopping machine, A.J. Kuil. +... 519,000
Coﬂ'ee pot and fiiter, uxfo: Metal, machine for joining and rolli

Coin tray, H. A. Ha Grafton & 8 . 519,084
Commutator ruah R Kers! Meter. See G rain mete

Converter, C. M. A . - Mill. See Grinding mill.

Converter for smeltlmz ores, C. M. Allen........... 218 - Mould maktn; mach!ne L. Ribereau y Msneanx 9,310
Copper from its ores, extracting, G. W. Goetz - Moulder’s tack, F. Schulté.,...c.ueenen... ceceens oe 19,1/
Copy hol der, R. Sheldon . - Mop wringer, W, H. BADRGH . virorriresrne i . 519148
Core mnklmz machine, C. R.'8chmidt.. Motion, devlce for converting reciprocating into

i Cotton press, F. L. Wh te ............ RETO:: T4 o T N 519,064
; Coupling. 8ee Car co Motor. oo Elect,nc moto;

| Cracker cutter, R.ockwell & Hull.

Crate, H. AlleN. . ... oo iieiiiieineecananceccneeeane. B19222 | presdure, C. BABJOUr......ccoviunnn.nnn 19,168
Creamer, ceummgal 0 Ohisson Mower, R. lﬂ ey.... .. 519,197
‘Crusher.. 8ee Ore c| €er. Mower, lawn, H. Deck. . caeees 519,080
{8 Cultivator and pmnter. . B. Miller....... ~ Music leaf turner, J. W. Darley, Jr.. . 519,302
, tivatar, [ister, ¥. P, - S 5. | Musical :nst ruments, trausposlng keyb oard ror.
rtain fixture, I, Williams. . 518977 .~ M. Philipps...
: Cutter. See Band cutter. Ora ker “cutter. Vege- | Musical lnstruments, vlbﬁawr for reed, H. Janes. 518\,37!

table cutter.

Dist, butcer, R.Hill..............
Dish cleaner, F. Nobie ..
Dmnfectlngavpnatus, Stmtton &Murdock (r)..
Distilling apparmtns
Dough shaping mac‘c':tno. r
Drier. See Clothes drier.
r 11. See Rockdrill.

Drtll for wells, ete, C. B. Wymnn
Dryln

519091 ;
11418
... 519,087

ubrkoR..........ll ... 518943

519,138

.. Bl 3.991
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Cutting machine, Wilson & Hesch, Jr 518,978
Cutting off tool, E. W. Gonrd 519,183
Dairy, portable, J. H. McIlvee 266
Darpning and embroi d.erug hame. @.P. HilL., BHIDER
Dental chair, T. H. & E. Gardner........ PN

519,012 i Paper veasels, maciine for mak g

80D,
519,229 ! i Pen, drnwl
.. 519,036 1 Plano acuon. W.W. W,
| Plan

Nagk& er, G, J. Ca

eshield, I.

Nutand bolt lock, LG.

Nutlock, T. McDonald Jr..

Oti ean, D, J. Holliger, .

| Ordpanee, brsech gsd
0

1 at! pgm ent, F. M. Buck
. Pan, See Evapomting pan.
| Paper cutting maﬁlgne. J .JSpe

X, A, L.
rﬂxture, toilat 8. Wbee

519 167
519.153
519,155
519,166

, Haug & Holler.

W allace e
oforws. self-playing attachment for. T. L.

rwmieum . A. freac L@D@AN. . .eitit ettt siie e cianiiiiasenaaraeiinanse 519,157
conductor for undergmund ‘conduits, D, ' Pie rack, foldmz. Shannon........ 519007
518,939 | Pigments, manu acturing. G. E. Moore 518,963
Electric elevawr. F. E. Herdma . 519,117 ° Pipe. See Tobacco pipe.
Electric rator, W. Baxter, 519,280 ~ Pibe fastener, conductor, J. H. Hller 518,343
Electric generator, se]t-excftmg constant Pipe threadifg and cutting-off mact
tential, Schmid & veee. 519,008 C88h,. .. ieiiiiciiiiiaiieniiieeiaee §14.175
Electric heater, 8. B. JenKing......ccccoceeensssenn -. 519,043 | Pipe wrench, J. Geisendorfer. . 510,254
Electric machine, dynamo, G. Forbes....... 518,944, 518945 ! Planter, J. A. Blam ...... 519,248
Electric machinery, constrncelon of solenoids or , - ;Planter,J.N. thson ..... . Slggma
coils of wire usedin, G. For <. 518,946 ° Planter, corn. J. & J. Kurt............... . 518,960
E‘lectric motor, F. E. Herdman 519.116 . ster, manufactu e of, H. C. Higginson . 519.259
Electric motor. Ries & Scott...... 519,272 . Plate holder, m: ne, A Swgenmnn 519.276
Electric motor controlling ap, | Plow. J. D. Burl 18,936
. 519324 ¢ ’omble furnace, W 519,236
b Pot. See Coffee pot.
519 121:0 519.123 E’ower wheel, A. Blenkawa . 519,226
Electric motor or generator, W. Baxter, JT........ 519 fous ores, converting and’ smelting. C. M.
Electric motor regalator, F. E. Herdman 519,120 - AlleD . iiusuiieeiiniiiietiiasssetessssseascnasasaan 519,217
Eleetrical distribution, system of, E. Thomson... 519,076 © Prena. Ben Ciant press.  Cotton press. Hay
FElevating and bag hol&lng machine. portable, Q. 8. Toggle Dresd.
.. 519,261 | ! Pro, ecttles anc} xlappm-ntus therefor, hardening, ' 51
519,118 Puller. See stamp pu;
) P mp, W. H. F

Pum ror compressmg'

Elevator safet; nte W. J. Sl €T e veeaneennnnees 519,138 P\!mD. lift J. Wock
Engine. See l! engine. ystes engine. Pump pipes, vent attachment for, I.. Adams.
Engine, P. Chouteau............cc.c.eeee tesereccecaes SIOT4T Pump, steam.E C. Johngon........
Encine tender, road E.T. Wright.. bi8,982 - Punch, Clark..... .
Envelope, A. J. Ritter. 619,086 ; o Byroteohnte dovics. FoJ. Bain. oo i .
Evapo rating ga 518.9%7 | Rack. See Plarack
Expelslor ent, lnzmac m C, H. § venes BIBZIE Bailway conduetor sugpoﬂ.. elecf.ric, J. C.Eenry 519,115

Exercising machine, G. F. Pcola, .. 518,967 i Railway, electric. veeee 19,291
Exblbitimz mncblne.oom-controlledmm McFar- Railway switch. H. C. Benagh.. 519,208

lan ... 519,002 ] Railway switch, C. Froellch ....... 519,082
Fan. sewini‘mschlne, I.F. Biilman.. 519227 | Rallway trolley, electric, G. W. Hooper....... oo 518,952

Faucet, M. E.8pofford............ cescesassennssnseas 519,049 ' Rake. See Hay rake.



302

Razorhandle, O. E. Fearn........cccceiiiiieennianns
Recorders, actuating devioe for manual H.

iger. .
Reel. See Wire reel
Register, ¥. H. Ludingto
Reglstermg measures of liquids

Gera
Remuato Ei
Relay, H. 8. L. Verley.. .
ning or lowermg apparatus, TUHE E

Gardner
Roastmg and caleining kiln, I.. Houze.
Rock drill, G. W. Pickett.....................
Rotary engine or pump, Kuauss & Krauge. ........
Rullng machine ink fountain, R. N B. Petersen.. 51‘1,&5
Sawing machine. J. H. MOTTi8OD............ooten...
Serews into leather or other materia] machlnery

. forinserting, M. Wieder
Sgrubblng mac ine, R. W. Samers
&81 C
Seaming machiner ‘metal . Miller
8ectional boiler or beater. Bauer & Jobnso
Self-attacbing bolt, J. H. Calk
8peparator. See Li qnld separ to
Bewing ‘machine attacbment holder, W. R. Par-
Sewing macbine snap slide, J. K. Hunter 519,2&)
Sewin, sweat:—bnnds into hats, machlne for, W.
ceenees 519,038
519,148

519207
. 519,172

P. 18, Jr. .
Shade oord fastener. J. M Crampto
Sharpening macbines, razor holding and adjust-
- ing device for. C. A. Worden....................
Sheet metal tubes, machine for making, J. Gould,

B b

Shoe beading machine, A T, Schmiedi. .. 19168
8hoe holder for nailing machines, G. W. St & 13208
Silter, ﬂour D. McKenzie. 510,003
Sigoal, W. B, Squler B4
8kylight, C. Bord! 510 1au
8ieigh, 8. E. Oﬂatt S10.04
Sii oe.rorgmter, vegetable H. O. Barlow........_.. a1, e
Bm(itlng furnace nnd refining convert,er, C.M.

g ores, H. Lap
e consuming fu a.ce,'l‘ Da.r Sr
lderimr macbin
!oIe leveling and burnisbing machine.
8pade or shovel, P. dwell, Jr.
Spark arrester, K. Ringheim.
poke socket, P. Scbneide. .
g)ols machine for dressing h
mp holder and moistener, G. Ioomis -
team engine, Cburch..
team generator, A, W. Finlayson 059 :
Steam or otbermotive fluid engine, W. C. Cburcb 519238
; 8tool and foot rest, combined, P. C. Brown 518925 |
‘8top motion, C. A. Taft
+8torage battery, Pbillips & Entz.
Store servi ce ap) ev tus, D. Lippy..
Stove, heating, Wright & Bailey........
Btovenips elbow mechine, A. Syvetsen
Broves, water beater for g, Lo M, Stone.......... .050 ;
Strainer for tea or coffee poits, press, F. Fontnean 519,108 |
Stump puller, A. J. Tarkin .....:c.cccciiiiiinnines 51
Surveying instrument, W. R. Whipple
Switoh. See Railway switch.
3 Awnﬂworklng mecbanism Brackelsberg&Ed-
wards..

'I‘Ire ‘marker, O. F. Farwell:. .

Tire, wheel, FI. M. Devoe. .

'l‘lrga to whee)s. device for fixing pneumatic, H.

Tobaoco, devlce for sprinkling caalug ma.terial
upon, C, T. Marburg

"I‘()bm'(m ipe, C. Peteraon..

Toe wuight, J. D. Keller

Tozid press, double-acting, 410,174
by combination. ;. J. Capewell 618,
:L‘o pisto] W!Duec ting. AIK 807

Mmming machine, J. W

T R L. Foragren. .. Liedes 519,179
Tabe drawing device, C. G. Larson. gﬁl
Tuag, hame, W. Timmins. - 19,
T, Cy writer ('Onnter, A V.Gearhart. . B13 10
v H. W 514,152

ve device, C atters..
Valve for condensers, water reguhting. W. F.

Valve. ofl, G.H. Perkins
sUre regnlahng, J. Nageld.lnger .

.’. 515,023

Veketx le cutter, veen 519,080
Vebicle, F. W. Zimmer........ B, 53
elocipede bearing, F. D. Ow £19,260
Vertical flue boiler, C. Abrens...........cieu..e.o.. 519,M5
Vise, W; . Slsxeglker 9,008, 5]91‘1%?
ric, 8. )1 1) 14,
Worbing pacianoe Y
Wheel. See Power wheel.

Wiréreel and stretcber, H. Frick
meper or envelope, P. J. Ogle..:
Wrench. See Pipe wrench.
‘Wringer. See Mop wringer.

TRADE MARKS.

Beer, lager, 8tandard Brewery

Buots andsboes, Terry, Ware & Alley
Boots and shaes, teatber, J. B. Lewis l"an ..
Celery ased aud Ruid extractof epareaparilla, lige

L

4,627

O WELL SUPPLY Go.

§timtiﬁt

Americatt,

Wovertisements.

ORDINARY RATES.
Inside Page. each insertion - « 25 cents a line
Back I’age. each insertion - - - - $1.00 a line

- ¥or some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eighbt
words per line. ‘T'his notice shows the width of the line,
" and is'sey in agate type. Engravings may head adver-
tisements at the same rate ner agate line, bY measure-
ment, as the letter ess. . Advertisellents must be
received at Publication Office as early as Thursday
mominz 10 appear in Lbe followlniz week’s issue.

L] "

Focg%ma L thog A
Bwings mntit Crom
Bxls fn. A Ferd, to.

Seroll Bawr, H Catelogue
Cireuler Fren

Rgwn, Tathed of all our
[t iera.

‘-Ehﬁ.pnm !’]am'r Drills, Mavhim' thp
Outﬂta fant Lat o8,

SEBANTIAN LAHE
130 CTILYERT 8T., CINCIN NATIL (),

LATHES!

Catalogue Free,

MANUFAOTUHED RY

WILLIAMS BROTHERS,
ITHACA, N. V.,

Mounted and on Sills, for

deep or shallow wells,

with steam or horse

' power.

| Send for

FCatalogue,

ADLEREAS

i
f Williame Brolhors.

ITHACA, H. ¥,

ARTESIAN WELLS —BY PROF. E.

Tﬂolsrnnd Hupplies.

INSTRUCTION-"MAIL

1n Arcbitecture.
Architectural Drawing.
Plumbing, Heating and Ventllation,
3rldge Eligineer n,
inee
'snrveylng and Mapping,

Mechan

lﬁecihanicai Drawing,
ini

English Branches, and

ELECTRICITY.

Diplomas awarded. To begin students need only
know how toread and write. Send for FREE Circular
ot information stating the suhject you thlnk of studying
to ‘I'he Co Mecha.pics
and Iudustrinl Sciences, acrnnton‘ Pa,;

4000 STUDENTS

I(‘E HOUSI«, AND COLD ROOM.—BY
R. G. Hatfleld. Witb directionsfor construction. Four
engravings. Contained in 8CIENTIFIC AMERICAN SUP-
PLEMENT, No. 3%. Price 10 cents. To be had at this
officeand from all newsdealers.

TALORJ NDUMJ

NLTE

HEEL. SLAE! & Hoj E
YNV g4

fal)

ALSITE ¢ SOLDER

—FOR—-

ALUMINUM.

Does not disintegrate. The Butt joint can be rolled,
hammered, or drawn. Faull particulars on application.

ALSITE ALUMINUM CO., 106 Liberty 8t., New York.

GENERAL MACHINERY fur 2y

Mining TUNNELING!
QUARRY SRAMRDAD WORN, .

G. Smith. A Ii?per on artesian wells as a source of
- water supply. Essential geological conditions of arte-:
sian wells. Some chemical features of artesian well
: supply. Contained in SCIENTIFIC AMERICAN SUP-°
{ PLEMENT, No.943. Pricel0cents. To be had at tbis l
, office and from all newsdexlers,

i

91 & 92 WA'TER STREET,
. PITTSBURG. PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for either Gzax; 0], Water, or Mizneral I'esta
Hotlens, Hngfnes, PipeICf}rdw
ot

Drslllnsz Tackg, gte. Iustratsd
cutilinang, price late, ahd dis-
mnt Eneets un réguest.

HFRAND DRILLCo 23 PasnPiace

MATCH » MACHINERY.!

Latest Improved. Complete plants furnished JOS.
i DONNELLY, 128 Huttonwaood Bireet, Philudelphts, Pa.

?8: USE GRINDSTONES?

If so, we can supply you. All sizes
_mounred and nninoimnsed. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. Ask for catalogue

The CILEVELLAND STONE CO. -
2d Floor. Wilshire, Cleveland, O.

G ",*"dm 1 ot Mo
achinery,
:ﬁd Malt Houses, De!slh

inery, eta., etc. Sta
THE HARRINGTON
A

STEEL, IRON, COPPER, ZINC, BRASS, TIN,
all other Metnls Perf ornted as Required f or Grain Gl ani:

1leries, Fllgeer Press!
Tﬂe Wo ﬁﬁﬁ‘mer& Spark Arresters, Gas and Water Works, Oil, Gas, and Vapor Stoves,

and Min.
ns Sugar
Brick and

Rice, Flour and Oil

é'tn e, ('.‘,oa Ore Screens,

ndand Sizes Perforated Tin and Brass always in Stock.
& KING PERFORATING CO., Chicago,
nd 284 Pearl Street, New York.

TECHNICAL SCHOOLS: THEIR POR-

pose and 1ts Accomplishment.—By Prof. R. H. 'I'burs.
ton. gaper discussing the importance to the people !
and to the nation of the introduction and perfectioa :
of technical education in the United States, and its de-:
velopment as a part of & state and national system.
m;amed in SCIENTIFIC AMEKRICAN SUPPLEMENT,
934 and . Price 10 cents each. To be
)md ‘at tbis office: and from all newsdealers.

compound of, King's Medicine Cumpany..

and plaster-of: ~Paris, Union Cement
Co nac..I CUKOT........ o vvnreevers
Lonreetlonery. Callard & Bowser..

Corsets, ladies’, WOrcester( orset Company ..
mentbe,

Creme de E Cusenier Fils Aine & Com-
Dlsgzgectant.a Rea Holliday & Sons

Dete ent. liqni V. Belikan.
ce, L. J. De Carballo.
Iﬁrearms, Wiebnsch & Hilger..
Flour, wheat, Cleveland Baking
Flour, wheat: Kunbardt &- ()ompany

Lact}
ringer - P
Medicated soaps nnd plasters-and remedies for
8 of the Dlood,skin, and nerves, . F.
[anson. .....................................
Medicated wine, W. C. Bevan & €ompany
Medlclne Ior certain named dlseases. E‘. Petree &
SOMID  Fevernnneonnnnennraoreneaioioniniioesensons
Medicine for the cure of catarrh Root Tea-Na
Herb Company...ooeeees criveieeaciniiine cn vanne
Medicltne, tonlc, Anheuaer-anch Brewlng Asso-

Smo.

24,641

Nervine,tonlc, restorati
J.H

Oysters, J. L. 24,621
Paper. wrapplng and w .17
Remedy for headache and neuraigia, K. Biack..... 24,644
el :I 3;lmfor k.dney, liver, and other diseases, H. w5
. L
Rib] :onn,eertaiu named. Rosenhelm-Levis—Zukoskl
Mercantile COMPADY ... ...co.uvirses cseeveneeanan
She ls. paper shot, on Metallic Carf.ndxe Com-
ATLY . . ve ey eneersancaannzeasneesasanseecasntersteen
Silver, souvenir articles of, Kent & Stanley Com-
eeee 24618

pany
Skates, roter, G. E. Curtis..........ccoocveciivnnnnnn. 24,645
sgaﬂte and slate articles, E. J. Johnaon & Company. 24,619
D, toilet and laundry,-A. B. Wrisley
Soap. tallow, K. M. Rapelje
Surch laundry, National

Desk and seat, J. G. Gooding.
Eaves |;l-on§l leherst.ein
Hanger, J 23,944 to 23346
Key ring and guard combined Merkels & Blevesh 23.242
Lace fabric, J. K. Fletche . 28.230

%ieuisl vlessel, 8. W. B&hhitt . 23,241
usical Instrument, M. ve. .

Trolley wire (lfliIB w. .F l1?3‘},5;;1‘!10.. ... 23,43
Watcbeage, W, Durand........... tereeee «..23,236, 23,237

A mtg]?-d ;.;l’pfv of the g ; tﬂcatltm :mg dbrsiwmg!og
nt in the foregpoing list, or any ent in prio

'Iau‘gm?gslnm T, will be furnished fﬂ}l]‘lmthil% office for
5 cente. In ordering please state the nume and nomber
of the pateni desived, and remili to Murn & Co., 361
Broadwny New York,

{anadinyg pALenT< MAY now be obtuined hy the in-
yentora for any of the lnven naned in the Fiprp.

ning llqt, provided they are stmple. al a coat of $4 each.
fr compllcated the ooat will be A lir.t.)e mare. For fall
Instructions ad Munn & Co¢., ¥ Hroadway, New
Vork kher forelgn patents may Als be obtainid.

\WANTED PATENTED NOVELTIES

/
AL’JRE !NTRODUCHON A SALE OF NEW THINGS . nrrmus AnLN'~
S D R.PIICN A PARTICULARS
< MAG(C INYRDD(ICTXON(U.
3] BROADWAY- NEVWYORK R,

AMATEUR PHOTDGRM’HERS.

Finish your®wu photos. on elerite Paper. Squires
no exporii-nue, long washings or ax: unstvn qnlutions,
lil‘n'd}l'%ﬁl wprocess. Sarmplea and urs free.

E PAPER ()., cor, Mth s.ud ﬁta.to Streets,
Getnld Buildlng, Chivago, 10

f CATA LOGUESE REE 10 ARY hﬂ ORr ESS

NS 3‘

BUY
TELEPHONES

That are good—not *‘cheap things.”” The differ-

ence in cost i8 little. We guarantee our apparatus and

Suaranbee our customers against 1oss b tent sults.
gnarantee and instruments are BO!' GOOD.

WESTERN TE EPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Latrgest Manufacturerso f Telephones in the United States.

AR COMPRESSORS,
ROCK DRIILLS,
COAL CUTTERS
Stone Channeling Machines T8
THE fmsau-mstaw DRIEL €0,

1
DISPOSAL OF THE GARBAGE AND
Waste of Cities.—By W. ¥, Morse. A statement of what,
during the last twe years, bas been added to our know-
ledge on the subject of the disposal of elty garbage and
refuse; h special reference to the disposal by fire of
the organic waste and garbage of the Chicago Fair.
Contained in SCIENTIFIC AMRRICAN STUPPLEMEXNT, No,

. lathe or any maelnne requlrlnﬂ not over one man power.

The Natlonal

All sizges and rtylis

Pat’d Revveraible

B Jawsa. Illus. catalogue Thes andard
Chuck gince 1 IT-

WH.
LOCK, R. 145,39 ortlandt Bt New York

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG.M.Hobkins.—Description of asmall eleciro
motor deVised and constructed with a view to assisting
amateurs to make a motor wnieh might be driven with
advantage by a current derived from a battery, and
which would bave sutlicien’; power §0 operate a foot

Vitb 11 figures Contalned In SCIENTIFIC AMERICAN
SUPPLxMzNT No. 41. Price 10 cents. To be had at
thie omtice and from all nawsdesalers.

:urT

[May r2, 1894.

Fine Ex £erimentai Machine ’Ilork
D’Amonr Liuleda!e, m&ﬁd st., New York.

Towers, Tanks and Tubs

PATENT SECTIONAL

ALL IRON TOWERS.

PLAIN

ALL WOOD TOWERS
ELEVATED TANKS

for Automatic Fire Sprinkler Plants,

Louisiana Red Cypress Tanks
a Specialty.

W. E. CALDWELL (0.

219 E. Main Ntreet,
LOUVISVILLE, KY., U. S. A,

o

Fertilizers are unErofitahle,

Unlesa they contaln aeMclent Potash,
Complere feritlizers should contain at least £ percent.

F("rtli]zt-ra for Potatoes, Tohaoco, Froits and Vegeta-
bler should contaln from 10 1o 16 per cent. of Potash,
Toobtein best resuita pae fertilizers wwntaining enough
Potesh or apply Potash na]t,]% wuch A8 Mariatc of 1'ot-
avh, Suiphateof Potash and Kuinit, Instructive pamph-
lets and information free, Address,

German Kn.h Works. Bennatt Bldg., N. Y. Uiry.

BREAD MAKING — AN ESSAY BY

wW.T. Callard read at the annual examination in bread
making, by tbe National Association of Britizh

Master 'Bake rsand Confectioners. A paper of value to
bakers as well as to housekeepcrs. Contained in 8CIEN-
TIFIC AMERICAN SUPPLEMEN?, No. 949, Price 10
cents. To be badatthisofficeand from xil newsdealers.

Green River Drilling Machines,
For hand and power,
Well made, strong, and durable.

Also manufaéturers of the celebrated
Lightniug and Gr'een River
Reamers, Taps. Dies, Screw Plates, Tap
Wrenches, Bolt Cutting Macbines,

Punchlng Presses, and other
bor S8aving Tools.
y WILEY & RUSSELL MFG. CO.
; Greentield, Mass., U. =
Send for new Catalowe.

A.

¥ ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only $3.00 0 Year. Incinding Postage.
Weelily—322 Nnmbers o Year.

This widely cirenlated and spiendidly illustrated

aper is pubitshed weekly. Every number contains six-
teen pages of useful information and a iar&e number of
original engravinis of new inventions and discoveries,
Tepresenting Engineering Works, Steam Macbinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry. Eleciricity Telegrapby, Pbotograpby, Archl-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

T'erms of Subscrintion.—One copy of the S8CIEN-
Tir¢* AMERICAN will besantfor one year—52 numbers—
postage prepaid, to any subscriber in the United Statea.
Canada, or Mexico. on réceipt of three dollnrs by the
publisbers; six months, $1.50; tbreemontbs,$L00.

Clubs.—8pecial rates for several names, and to Poss -
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 coirectly addressed,
seldom goes astray. but is at tbe sender’s 1isk. Address
all letters and make ail orders. drafts, etc., payable to

MUNN & CO., 361 Broudway, New York.

THE

Scientific dmervican Supplement

This i8 a separate and distinct pnblication from 1'HE
SCIENT1FIC AMERICAN, but {8 uniform therewitb in size,

AND NO OTHER.
You Cannot Cnt Yourself.
A Delicious Shave.
No Skin Disease.
A CONTINUAL ECONOMY.
Lasts a Lifetime,

s $2.
Machine and Strop, $L.75.
Both in one box, $3.75.

ASK YOUR DEALER.
E. LOTHAR SCHMITZ, 92 Reade 8t., New York.

Perfect Newspaper File

The Kol Patent Flle, for preserving Newapapersd, Mag-
aziues, and Famphleis, has boen recently lmproveil and
price redursed. Suhsoribers to the SCIENTIFIC AWMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT €An e
au plied forthelow price of 3150 Ly wall, or Bl.25at the
of thlg er. Ileavy board a!dea; tnReription
“‘!t‘IF’WTiB‘I MERICAN" in gilt. Necessary {or
avery ona who wisbes to preserve the paper.  Address

MIUNN & C0)., Publishers SCIENTIFIC AMERICAN

CLAY sTORBENSEN, GLOUCESTER CITY. Ny,
DESIGNERS & BUILDE.RS 0F YACHTS,

93%. Price 10 cents. To be hud at this office and irom
ali'newsdoalars,

LAUNCHES »° HOUSE BOATS!

DA AL D

—ANL—

40RE CRUSHE

OGK BRERKERS

ng (}onmto, Rom:l Matal, md ull nds ot Hard n.‘ncl Bm:t.le ‘mhu
Plegae i or wwhat

Vit Gr withust Boros FARREL FOUNDRY & MACHlNE. CO.. ANS‘JNI&, CONN.

Wa Manulecture a.nd Bupply at..
fhart Notlee and Lowest Rates,

Rock and Ore Breakers

for L‘mshlnu Gold and Silver (res
Hailroad  Ballast;
ced. Special break-.

ountag 47 nnmonoted,

RS {style.

© 1894 SCIENTIFIC AMERICAN, INC.

every number containing sixteen large pages full of ea-

' gravings, many of whbicb are taken from foreign papers

and accompanied with tr slated descriptions. ‘I'BE
SCTENTIFIC AMERICAN SUPPLEMENT i8 published week-
1y, and includés a very wide range of contents. It pre-
sents tbe most recent papers by eminent writers in all
the principal depar 8 of Sci and the Useful
Arts. embracing Biology, Geology. Mineralogy. Natural
History, Geography, Arch®ology, Astronomy Chemis-
tiy, Electricity, Ligbt, Heat, Mecbanical Engineering,
Steam and Railway Fngineering, Mining, 8bip Building,
Marine Engineering, Pbotograpby. Technology, Manu-
facturing Industries. Sanitary Engineering, Agricuiture,
Horticulture, Domestic Economy, Biograpby, Medicine,
etc. A vast amount of fresb and valuable information
obtainable in no otber publication.

The most ismportant Engineering Works, Mechanisms,
and Manufactures at bome and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Caraas, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMKRICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Singlecopies, 10 cents. Address and remit by postal order,
express Money order, or cbeck,

MUNN & CO. 361 Broadway, New York,

Dalding Edvtion,

TBE SCIENTIFIC AMERICAN ARCHITECTS' AND

1 BUILDER®’ EDITION 18 issued montbly. $2.50 a year.

Single copies, 25 cents. Tbirty-two large quarto pages,
forming a large and splendid M of Ar yure,
richly adorned with eiegani vlates in coiors, and with
otber filne engravings; {llustrating the most interesting
examples of modern architectural construction and

| aliied subjects.

A special feature is the presentationin eacb number

.| of a variety of tbe latest and best plans for private resi-

dences, city and country including those ot very mod-
erate cost as well as the more expensive. Drawingain
perspective and in color are given, togetber with Plans,
Descriptions, Locations. Estimated Cost. etc.

The el and ch ‘of this mag t work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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




May 12, 1894.]

Krientific

Amervican.

303

Foundsd by Mathew Carey, 1785,
HENRY CAREY BAIRD & CO.,

INDUSTRIAT, PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St,, Philadelphia, Pa., U. S, A.
§2¥" Our new and Revised Catalogue of Practicil and

Rcientific Books. 88 pages. 8vo, and our other Cataiogues

and Circulars. the whole covering every branch of Sci-

ence applied t.o the Arts.sent free and free of postage

‘n?l glgy one in any part of the world who will furnish his

ass.

A.H REID

IMPROVED DANISH

With Cream Overflow.

other Separator on the market.
Bkims 4,000 pounds an hour.
Skims out all fat.
Prod gerfectly smooth cream
without froth.

Re nlated while in operatlon.
It will also elevate thegkim milk.

by mail.

A. H. REID,
3003 Market Street,
Philadelphia, Pa.

CONSUTL.TATION

CONSULTATION INVENTORS.

HExperimental work of every description. Automatic

wachiner 51 l:leaiﬁned and built. ¥#¥“ Send for circular.
E‘G..(}On Brook_l}"n. N. Y.

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums
New clentific invention, entirely different

n construction from all other devices. As-
slst the deaf when all other devices fail,
and where medical skill bas given norelief.
They are safe, comfortable, and invisible;
have Do wire orstring attachment. - \\ rite
for pamphlet. Mention this paper.
- WILSON AR DRUM MFG. CO.,

Drom in pesition.

Lomsvn.mc. KY.
0IL FUEL FOR BOILERS.

— ]_)L-
seription of the sssembiage of the water tube, oil-fired
hollers, which supplied the motive power C

far the Chi-
esgo Kxposltion, and which were the grestest o oum-
ber and o&emttnz puwer ever hefore collected 1o one lo-
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SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dynamo of simple
comnstruction, capable of sn?plylnx a current of from 60
to B 110—volt incandesoent nmps. or of used as &

his m. wWag cons tmct especially
for fhe ben fit or the readers of the Scientific American,
Mr. W.8. Bishop, of New Haven, Conn. It is de-

10 meet the wants of mechanica and amateura
desim to construct a simple dynamo for their own
\me. nt who donot care to enter into the subject scien-
tifically. With 24 illu tratlons Contained in RCIENTIFIC
AMERICAN SUPPLEMENT, No. 865. Price 10cents. To

be had atthisofice and nom all newsdealers.
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Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.
Pages and 110 Superb Cuts added.
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Just the thing for a pre ent for any man. woman,
student, teacher, or any one interested-in science.

In the new matter contained in the last, edition will be
found the ScientificU e of the Phonograph, tha curious
optical filusion knows as the Anurttlcsgu)ﬁi’ , together
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tific readers.
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bound. Price in cloth,by mail. $4. Half'morocco, $
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MUNN & CO., Publishers,
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361 BROADWAY., NEW YORK.
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MILLER & VAN WINKLE
AMERICAN © WATOHES. Ryl WIRE AND STEEL SPHINGS

S

These cuts represent two wondarfui Amarican Products.
Waterbury is outdone, a8 these Watches kaop pertect time,
willlast a8 long asany 'Ws.tch are easily repaired, wind quick-
1y and are the Cheapest in th © WORLD, Not French, German
or8wiss, but AMERICAN. Signed GUARANTEE of Accuracyetc.
with each covering ONE YEAR. We areresponsible, and our
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workers in all {m.ne of the world; the information given
being of the highest value. arranged and condensed in
concise form convenient for ready use.

Almost everyinquiry that can be tbonght of. relating
to formul® used in the various manufacturing indus-
tries, will bere be found answered

Instructions for working many different prooesses in
the arts are given.

Those who are engaged in any branch of industry
probably will find in this book much that- ip of practical
value in their respective ca lings.

Thosewho are in search of independent bualness or

rloyment, refating to the bome manufacture of sam-

pﬂ articles, 'will finj in it hundreds of most exeellent.
snggestions.

; & Send for Deacrmtwe Circular.
MUNN & CO., Publisheys,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, ¥ew Yerk.



ORBINARY RATES. )

oaide Page, ench Tnkertion, - 75 centsa line
ack Page, cach luskercion, = = #1.00 a line

For some classes o} dduvertisements, Ipecial end
vates are regiored,

above are charges per agate line—about elght
per Line. This notice ahows the width of the lize,
pet 1o agate type. Fogravings mey head advar-
nts at the asme rate per agate line, by messure-
sa the lettar pross.  Advertisements mnst be
maived at Publleatlon Office aa early as Thureday

womiog to appear in the following week’s laane.

OVERMAN WHEEL CO.

BOSTON.
m:u YORK.

PHILADELPHIA.
CHICAGO.
SAN FRANCISCO. .

GOLD FORGED PRODUCT.

Tuted Tire Bolt

MNOV ¥1.1880: Oct. W.IBL

DETROIT.
DENVER.

Loty

stiffer and strongerthan a common bolt. The ﬂumd
sheok prevents the bolt from turping -
- 1n the rim and.tire.
) MACHINE SCREWS
'o L D STOVE BOLTS
-LOCHK CAP SCREWS
SIDE KNOB SCREWS

o R GE D THREADED WIRES
AMERICAN SCREW COMPANY,

PROVIDENCE R. 1.

R oSy
e C.H.BESLY & CO.

AGENCY, CHICAGO, ILLU.S.A, —
The Vanﬂoman llmge:ﬁsal Bench Lathe

Machin
w(‘ut.terand Umveras
Orinder in one tool. T
made for all klncls
work. e by

&-ndar(?a ogite.

The

American
i Bell Telephone |
Company,

125 Milk Street,
f .Boston, Mass

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
! fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

e

g e

5t1nut1f1: umerican,

LOVELL DIAMOND CYCLES | C&

HIGHEST GRADE.  FULLY WARRANTED.
Vor Wewn ov Wom@x\;/_
g Roys oF Giels,
JOHN P. LOVELL ARMS CO.

Manufacturers, BOSTON, MASS.
Popular Prices. Catalogue Free. Agemts Wanted.

Light Roadwter, Weight 25 Ibe. Prica $113.
=

Get a GOLUMBIA

IS EGCOMNOMY -
TO BUY THE BBST

Cilumbias are built 1o Jast, Riders know thisj
they see e the honest old Columbias shout

and doPEF ing good service year a.[ta.r YEAT.
Columbiss are g
to look

The' standard
Tumkbia price of
mist prove at-
* tractive to

tending purchaser
of & wheel.

Our catatogne for
1854 shows a lioe of
wheels all newly de-
signed, which for attractive-
pess excel any bicyele evee
affered, Tt is free at our agencies, or we mail it
{or 1wo two-tent stamps.

POPE MFC. CO.,
Boston, NewYork, Chicago, Hartford.

$6. .00

SIDO 00

ODAKS.:

Eastman Kodak Company,

1 Send for f
i Catatogwe.

Rochester, N. ¥.

]

& BOLCIANO'S LITTLE CIANT, No. I.

£ will run your Sewing Machine, Fans and other Light Machinery.

= A TWeek’s Work 'rg G, PA.,, January 23 1894,
- Lrxmein a Day. THE BOLGIAN%WATEB MOTOR

= No Plumling Dear Sirs:—I have given {hur No ‘1 Motor rather a hard
B Regurired ¥ test. by running a Wood Tathe five féot long, and must eay
g : mlivserad. Free on 1t waa agran% Bucceas. £nll W. J. CARLEY.
& Ttecript of Price. urs reapectfnlly, ;

4 W%ﬂ: msrtm.v lTiofl 00‘ °| tagk

N 2 $I0 Fanm Ice Cé-c am £ Freezeu
0 Lathes.
Church Or(ans, etc.

M NEAPOLIS, MINK., Dec. 4, 1888.
THEEOLGIAN]%;VA'I;%BMOTO B Co.,

Gentlamen:—Enclos: laswe find Cheok for No. 3
4 Water Motor.' It has given groat satisfaction, and
is now teing ertmg presa and also

to run &
an emnia!fiar, buth of whick 33 considerable
ower, ait AlLBoUgE 118 atiaohed fo butahalf_inch
gop, Hruns both rE and emulstﬂer essll&
- Bes y, .0.A & CO.
\No. 3 MOTOR, 815. FOl‘ Fan& Printing
n{ s, Grindstones, Coftee Mills, Wash-
inl hines.

o §F Send for Ciculsrs.

m'mwimofmmmm

Cas lron, $3.

Bolglano’s Perfectlon Gas Iron enables Fou to do
your lroniug withgut the use of a wiovYe, and Ia in
every way snperfor ta un{thlug of the Slud ever
aﬂi‘ered‘hllle Du lic. Getw hok in 3 mlnutes und COBLE &
cenir B ¥ to heat. -

FHILADELPHTA, P, Anr] 1, 18M.
THE BOLGTAKO WATER MoTOk Ci,, Baltinmm, Md, i
Gentlicrnen: ¥our Gua Irox recel to-ia¥ and at onee tin
aanll?%n. It gives entire satigfaction, and our folks are giad

hsive
yery trul; B. MATTHEW
) Assistant s&&xoM troad Bt St-utlon TRR.
Just what I wanted. H:

in & minutes, r%saou
erfectly, Have twoand am dellghted with thum One P

arl.

MRS, CHAS, J. TAYLOR, 1525 Madison Ave., Balt{more, Md. [}

You’vegotit now. A cool Fitchen. 1t is just happiness toal[:
C Don’t need. costs

sick woman. Cansit dovm andiron. a stove and
80 little to heat.
MES. 8. T. PLUMMER, I(XBN Eden 8t., Baltimore, Md.

Youmay send me 1 dozen Perfection Gas Irons. 801d 700 char-
coa] irons, EXpect to sell muﬁlg more of yours.

WANAMAKER, Philadelphia, Pa,

Enclosed find check. 8hip | dozen Perfection Gas krons quick.
Ship Immedlacely 1 dozen Ferfectlon Gas Irons to Novelty &Gas
Your Perfection Belr-Hea(. ng as lron cou]d t be better. Ilove to use lt vaxura: takes awy.
Eco! omlc&l . LO’ UIB P. HENNIGHAUSEN, N. C 8t., Baltimore, }
Wouldn’t take 850 for mine unless I eould ‘get ano!ilégr It saves half the work%u]}d 18 mes a8 cheap.

ELIA LACKNER. air Oak Ave, Bnlumore Md.
8end np 1 dozen Perfection Irons now. Gets warm will sell . Like it very m ill sénd down ohieck.

uch. sen
. SNER BROS., Lexington 8t., Bn’mmore, Mada.
| DELIVERED FREE ON RECEIPT OF PRI END FOR DSSORIPTIV' CIRCULARS.

 THE BOLGIANG. MANUFACTURING CO., 415 Water Street, Baltimure, Md.

WBOLESALE AND RETAXIL..

Bolglano’a Peﬁmloth
apphied for, J88d.
BOSWELL & (0. Chicaﬂu, 11,
Oo.New York Ctgg J. H.PIRCHBECK, N .t he

vert

Durable—Easiiy Applied. ;_-

This Roofing containa no coal
tar and will oot dry up and
bacemabritile under &XpPOBULd |-
to the waather.

o Send fnr Free Bamples and i
irculars
d WA REN HEWICAL
II’L- MF&.- C.,y

%5 Fulton Street,

mrm.ndl.‘vwnhr W
o aad see-Eow Lo smre Maney.
CAGD BUALE 00., Chienge, A

151 Bo. Jeffarpon B?- q

! 1 1ft y gﬁkh:gget?ya(fn e Sy and
Scientific Book (}atalogue e
‘ RECENTLY PUBLISHED. for il plucea and purposcs, Uont
Our New Cslaiogue contaiil ¥ 100 pages, includ. ?&{mr fe: aach h:r}.iratrd horree
l:;gmyﬂofkg freo 10 an e dres:(fmn%iggkms wi g ot For cireul
MORN & Con Fil “""’;ﬁ"ﬁ’}&%&“ﬁ‘g‘%ﬁ;k‘ I il X T T ma“‘hne. 1l
o THE ELECTRIC STORAGE BATTERY CO. e

SOLE MANUFACTURERS OF

THE GHLORIDE R CCUMULATOR.

Elements of meues,tromlmupto 10,000 watt-hours capacity each
CENTRAL STATION INSTALLATIONS.
Electric Launch Equipments; T'al b, Phonograph, Surgical,

Ba gll'ﬁl all upmm. ograp &

.DREXEL BUILDING, PHILADELPHIA, PA.

© 1894 SCIENTIFIC AMERICAN, INC.

& zf New York, U. 8. A,
Gold gnd Hllrer Wate
Thieption & sl .:aé‘;?..r‘.’."’i:m, &7 WAIDEN LANK,
T El u,m;gu-;:, (:;r‘ 'l'-n;,‘ll:lda.
; wing o domardos ey ——  PRANII, L
H ul:l.m, “’ ra, !\l'ﬁu. Bonr ll.l].b
uuu l‘rm, lukﬂmm, i
Firvem l();g{ Books, ¥ at] Tomd Plows, g
Tawa l!mnn, ll.lkl: Irhl.h', [ o [ “YP““TISM x 12 Llmes and Abwaes, The sci-!
Coun Hhel Fargos umpom,wlm Fristt, 3 anos easliy acquoired. Iliustouted
Faanl !mu, Wr!ng;:l. w:-, s, gﬂt@l Sinks, | bocok, ¥l Prof. Anderson, B.A L 5., amloTem’le,bmwo i
N s, Tools, B Remowy  __  — . . B

» Bpeclalty.

|_MAY r2, 1894

fAID for all kinds of.good B ond-hm:d
tah an&“ri,umi—“fnrkluz a.clllne‘rv.
BAY ROOHEESTER, N. X,

ALUMINUM B T T e Y
A(;E‘NTB “«'A NTED for Grinders’ Bup;:lias. Lib-
eral Commesion. TER TAITITE 00, Strond

THE COPYING PAD.-HOW TO MAKE
and howto use; with an engraving, Practical directions
how.to prepare the tine pad, mdalso the méllvl'%at{nx

e copied m how to apply
0 the 5 3.4 t.:ie Off oy Pspa of the lat:
(‘iontalned in TPPLEMENT,

cm.\-rxnc AMEEICAN 0.

Price 10 cents. For sale at this ofice andby all
newsdealersin allvd«tts of the country.
aneﬁ 5,000 BawyeTs

SAWS aod Lum b erm:’ﬁm SAWS

erd s their full address for & copy of Bm-
a oy newwlsm A

Bogk of MAWN

tion, ® are firat to introduos \ATUILAL

@A for heating sand tempering Sawa with
I‘rer-t, pom mpTrow ng their U~

L]
-mrm-,% Tru*rn
} Benver fl'a. Is, Pa,

Alsa. \IUTFITS
AT WeRER o)

ACIENTIFIC AMERICAN B8SUPPLE-
MENT, Any desired back nomher of ihe BOIENTIFIC
AMERICAN MUPFLEMENT can bo had &t this office for
I centa, Alwo to be had of newsdealers 1n all parte of
the country. .

Don T DRINK |MPURE WATER.
WATER

wear—for exin
save ¥our W

DISTILLING APPARATUS
tth this A tus, fam-
. E‘;‘ <EN ssup:? ¥ th:z%a?;?g :i%‘h
t]
fx?;eah&ittﬂb %%t%ngtrublu
Imu' ANTS
ueing Filpered Warer
1. enented 1o
Potent- l'i EgApp&ratlisanthe
Applied "““-‘ BF Lwzcriptive Booklet Free,
i1 Hiot W Hi 3
Bteam an ggm :gt.e;n d%ne nrtlﬁ“?pm“ Power,
New York, N. Y.
YOUR WHEEL,
_ our
Bloomer Bicycle
_ Yy
It includes Ooat, Bloomer Tro sers of the
best all wool cassimere?and Stanley 1884
: samples and booklet telling all about our
comple e bicycler's ocutfit—#ree,

s FOR FAMILY USE.
PURE WATER
?;gney Are not
Der eot Water IMia-
JAS. CURRAN MFG. GOMPANY,
516 W, Bch S,
ent, for appearance and to
clothes—gne of
$7.50 Suits
Cap. Suit Delivered ¥ree. Write for
UNION BICYCLE CLOTHING CO.,

2!9 Market St., CHI_t_:A_QO, ISy
“ - E—
THE STANDARD” &
THE ONLY : S
DRIPLESS STRAINER
in the world.

No drip to soll table
Nowires to cl
af. ‘No fulling
eautti’y nlcke‘l plated.
Sent Lo any address on 3
recetpl of s s

Standard Strainer r Go.
Casting up
| Figures

\15 not only the hardest kind of
work, but your time is worth money, and
the time of the one
who does it for you
costs money. Is not
time and money worth |
saving? Did it ever
occur to you that by
getting a Comptom-
eter you mlght save
time, avoid mistakes
and ruined wmerves?
The Comptometer not
only performs addi-
tion, but @/ arithmet-
ical operations more
rapidly thananyother
known process.

8§ Malden Lane
sﬁew York City-,

St. Lawredce State
Haspital, Oxdenlbll
N Y, writes: “‘We cof
not get alon without it
except ‘with the aid of an
additional clerk.”

Write for 28 page
pamphlet
Feit&Ta ant Mfg. Co.
$2t0 56 Illinols Streset,
CHICAGO.

PRINTING INKS.

The BCIENTIEIC Aunmcﬁi )imm:d with CHAS
BNEU JOHNRON & 'atith and Lomoard
H$t4., Philadelphia, and 47 Roxe St., opp. Duane,New York.



	1894-05-12_Page_01
	1894-05-12_Page_02
	1894-05-12_Page_03
	1894-05-12_Page_04
	1894-05-12_Page_05
	1894-05-12_Page_06
	1894-05-12_Page_07
	1894-05-12_Page_08
	1894-05-12_Page_09
	1894-05-12_Page_10
	1894-05-12_Page_11
	1894-05-12_Page_12
	1894-05-12_Page_13
	1894-05-12_Page_14
	1894-05-12_Page_15
	1894-05-12_Page_16

