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THE CHICAGO WATERWORKS.

The city of Chicago is justly noted for its business activ-
ity, its bold enterprises, its live way of doing things gene-
rally; and the history of the city water supply system, from
its comparatively small beginning to its latest development,
is characteristic of the progressive spirit that pervades the
great Northwest. Lying, as the city does, on a flat prairie,

with no natural elevation upon which to place a reservoir to
insure a proper distribution of the water, and with no desira-
ble near source of supply, the engineers encountered excep-
tional difficulties in planning and executing the work.
Finding the first means of water supply inadequate, im-
provements were immediately made, and these in time prov-
ing insufficient, further improvements were instituted, involv-
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ing a tunnel extending two miles into Lake Michigan. An

accident having occurred which cut off the supply of water

for a time, rendering a large area liable to the dangers of an

uncombated conflagration, steps were taken to provide

a water supply of such character and extent as to ren-

der the possibility of even a temporary interruption very
[.Continued on page 290.]
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“ PATENT PERFIDY.”

Under this heading the Prairie Farmer devotes a long
column to a denunciation of the patent system, exhibitine
in its worst phase the spirit of anreason which just now
pervades so large a portion of the agricultural world with
respect to patent rights.

The grounds for complaint against the patent system
appear to be in substance two: First, under its fostering
ipfluence inventors are continually introducing new ma-
chines, and improvements on old ones, which farmers can-
not afford to do without; Second, the manufacturers of the
improved machines actually charge money for them, and
often get rich by making and selling them in large num-
bers. Incidentally the manufacturers are given to the
wholesale purchase of patent rights from inventors, and
erectmg upon them greater ¢ monopolies,” to ‘“ the vexation |
of the public.” In this way the beneficent purpose of the
| Patent Office, they tell us, has been and is constantly per-
verted, and the institution turned into an ¢‘engine of fraud
and oppression.”

This perversicn of patent rights, our contemporary goes
on to say, ¢ presses harder on the farmers than upon any

'other class of the community. The necessities of existence |

compel the farmer to keep abreast of the times in all the
mechanical improvements in the implements of his busi-
The penalty of not keeping up is worse than falling
If he does not use the
“average quality of labor-saving machinery he cannot com-
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live in a country where labor and the cost of living are high,
Even his manual labor, separated from machinery, is com-
so that, if he cannot use improved im-
plements of his own, he must perforce hire out to use those
“of his more fortunate or more enterprising neighbors.”

It is terrible to contemplate the pressure thus brought to
bear upon farmers by this fertility of our inventors, and
somewhat amazing to see how tenderly the Prairie Farmer
regards them and their interests. If the patent system had
become an engine for the oppression of the farmers only,
the perversion of its function evidently would not be so
grievous or unbearable; but it bears even harder upon the
inventor, and for his sake its immediate abolition is de-
manded.

In the words of the Farmer, ‘‘the patent laws were de-

signed to reward the original inventor of a valuable con- |

trivance; but it is a rare, not to say phenomenal, case in
which such intention is carried out. The design is almost
invariably stolen by some tricky associate of the inventor,
or boldly taken out of his possession by a superior in the
establishment in which he works, or wheedled out of him
for a song by some speculative capitalist. The sentimental

arguments for granting patents may be dismissed sum-
|

.marily. The real inventors never get the benefit of their
/inventions, and the further pretense of protecting them is a
bollow mockery.”

Strange that the 20,000 inventors who apply for patents
‘every year, and keep on inventing and taking out patents
“year after year; sometimes scores of them in the course of a
lifetime, do not discover the extent to which they are
swmdled and strike hands with the Grangers in securing.

paying therefor the market price—land and cattle and corn,
as well as fence material—but the intensity of that desire is
no just ground for the legal or illegal seizure of such pro-
perty; and any arguments which go to justify the confis-
cation of intellectual property justify with infinitely greater
force the abolition of property in land. The champions of
the farmers will do well, in this connection, to keep in
mind the proverbial advice to those who live in glass
houses.

In any case the objection to the barbed wire patents is
largely sentimental and grossly exaggerated. The Western
Rural cries out against the ‘“barbed wire fence outrage ”
loudly as the Pragrie Farmer, and demands as shriekily the
overturning of the patent system; yet, at the close of a long
editorial on the ‘‘barbed wire fence monopoly,” as an illus-
i tration of this ¢‘ reckless disregard of justice and the inter-
| ests of our farmers in the management of the patent shop at
Washington,” it says:

‘“Some of our subscribers in Iowa inform us that they
intend to resort to the use of plain telegraph wire for fence
purposes, setting the posts closer together, and using five
wires, which they claim will answer the purpose just as
 well as barbed wire. It will be found, however—we think
l—that the additional wire, and the additional posts needed,
will bring the cost up to a figure that will not be much
under that at which barbed wire ought to be sold for, if in-
deed it comes much below what it now actually is sold for,”

This plain statement of fact simply cuts the ground from
under the anti-patent complaint. Thanks to the inventions
which the barbed wire people legitimately control, they are
able to set before the farmers of the West as good a fence

if not a better fence than, the farmers can otherwise
obtain, and in doing this they lessen in no way the freedom
of the farmers to invent or construct a better and cheaper
fence if they can.

No doubt it would be money in the pockets of the farmers
if they could get their fences for nothing, or at prime cost;
so it would be apparently to the profit of fence makers and
other manufacturers to get their wheat and corn and beef
and butter on the same terms. But useful things are not to
be had in this world in that way, and fortunately sensible
and sober-minded farmers are aware of the fact. The un-
thinking may be temporarily deluded by the sophistries of
those who assume to guide them, but their common sense
and sense of justice will dominate in the end.

G

0ZONE AND THE SANITOLOGY OF ODORS.

At the meeting of the (Homeopathic) County Medical
Society in this city, April 13, Dr. Jobn 8. Linsley read a
paper oun the ‘“Sanitology of Odors,” in which some astound-
ing results were attributed to the influence of ozone in the
air.

The old theory of the superior healthfulness of an ozonized
atmosphere was not only enlarged upon, but it was shown
to the doctor’s satisfaction that the more or less remarkable
careers of such men as Moses and John Adams and Daniel
Webster and Horace Greeley and some of our popular poets,

might be traced to the energizing property of an ozonic
atmosphere. The atmosphere which “ energized” Moses,
we presume, must be accepted as specially ozonized, only by

the overthrow of this terrible *“ engine of fraud and oppres- ' inference from its inferred effects, which is a somewhat un-

sion 1
Forgetting syntax and all save the enormity of the crime
which the Patent Office commits in giving the deluded 1n-

satlsfactory basis for an argument; but the doctor was able
"to point to the fact of more recent observation that the cele-
“brated New Englanders he mentioned were all natives of

ventor his letters patent, the Farmer says: ¢ The govern- “ what he called the ozonic region.

ment takes the applicant’s mogey, the agents takes all he:
can beg and borrow, and his return is a document seldom
worth the paper its matter is printed on.”

To put a stop to this official injustice, what remedy can

be more summary and logical than the one the Farmer pro- |
our native trees worthy of cultivation for the production of

poses when it says, ‘ An act of Congress should declare all

existing patents forfeited to the people!” and what propo- i

sition could more fitly fall under the heading ‘‘Patent
Perfidy ”?

The immediate occasion of this outburst against the:
grass, and clover.

patent system is the recent decision of the Supreme Court

sustaining the barbed wire fence patents owned by Wash-

burn, Moen & Company.

‘“The sweeping character of that decision,” says our
excited contemporary, ¢ is almost beyond comprehension.
The use of barbed wire will be practically unlimited for
some years, and the profits of this one firm will distance the
tales of the Arabian Nights, the treasures of Monte Christo,
or the fortunes of the Bonanza kings. Allowing one firm to

. bleed hundreds of thousands is all the more doubtful policy |
' so certain, as the doctor appears to think, that there is ever

from the fact that the firm produces nothing, but simply
preys on the work and needs of others, under the protection
of government, like the highwaymen and freebooters of the
Romantic period.”

That the company which own the barbed wire fence
patents have a most desirable property is beyond question. .
That they may make a good deal of money out of their
property, if their business is wisely conducted, is altogether
But where the bleeding and robbery of hundreds
of thousands come in is not so apparent.

The company offer the Western farmers an excellent
fencing material, and the farmers will buy it when they
cannot do better. If the barbed wire fencing is so much
cheaper and more efficient than any other to be had that the
prairie farmers cannot do without it, the company are to be
congratulated, and the farmers have no obvious reason for
complaining. There are a greal many species of property
that are desirable, and that men would like to get without
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A considerable source of the ozone which is supposed to
exert so beneficial an effect upon the atmosphere by disin-
i fecting and ‘¢ vitalizing ” it, was attributed to plants whose
| foliage, fruit, or efflorescence emits fragrant volatile oils or
resinous matters which yield ozone by oxidation. Among

atmospheric ozone, the doctor mentioned Oregon maple,
magnolia, pine, basswood, locust, and sassafras; and among
the beneficent shrubs and plants, the golden currant, spice
bush, azalea, wisteria, clematis, thyme, celery, sweet vernal

The natural inference is that intending parents who wish
to be progenitors of great men—national leaders, statesmen,

| poets, or what not—will do well to set their homes in ozonic

regions, and surround them with as large a variety as possi-
ble of ozone-making trees and flowering plants.

It would be cruel to needlessly discourage any enterprise
in this direction, for the world needs great men badly, and
the suggested method of getting them is not an expensive or
unpleasant one. Still it is but fair to say that it is not quite

any large ozone in the air, or that its effects would be as
intimated.

| A great many pretty hypotheses have been based upon
" supposed evidences of the occurrence of ozone under certain
, atmospheric conditions, and the supposed oxidizing and
| " other effects due to its presence; but the whole subject has
been thrown into confusion by the discovery thatthetrusted
ozone tests are unreliable, and that the oxidizing principle
of the atmosphere may be and probably isin large part, if
not wholly, bydrogen superoxide. It appears that most of
the reactions formerly relied upon for the detection of ozone
are also produced by the hydrogen compound whose exist-
ence in the air has been demonstrated; and also that the re-
maining reactions may be due to other compounds known
to occur in the air, as carbonate of ammonium and certain
sulphides. The odor sometimes observed and ascribed ta
ozone is not a trustworthy evidence of its presence, since
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most observers, according to Schoene, are liable to confound
the odors of ozone and hyponitric acid. It is alleged
further that ozone is not produced by the electric spark in a
mixture of oxygen and nitrogen, but only oxide of nitrogen,
and it is probably to the latter substance and not to ozone
that we must attribute the odor sometimes observed after
lightning discharges and sparks from an electric machine.
Ozone, however, would appear to be produced by the silent
discharge of electricity; but it has been justly observed that
we know too little of this form of electrical action as an
atmospheric phenomenon to justify our regarding it as a
probable source of supply of ozone.

In view of all these uncertainties touching the occurrence
and action of ozone in the air, it may be prudent to wait
a while before admitting ozone to be quite so powerful a
factor of individual or national genius, health, or social de-
velopment as Dr. Linsley and others would have us believe.

—_ .t —r—————
PUBLIC WORKS IN NEW YORK CITY,

The report of the New York Commissioner of Public
Works for the last quarter of 1880 contains many facts of
more than local interest.

New York now has, south of Harlem River, 83414 miles
of paved streets, classed as follows: Stone-block pavements,
22914 miles; cobble stone, 80 miles; macadam, 2414 miles;
concrete, 14 mile. There were laid last year 244,807 square
yards of pavement, covering twelve miles of streets. During
the past four years $1,100,000 have been spent upon new
pavements and in restoring old ones, 641,957 square yards of
worn out and rotten pavements having been replaced by
stone blocks.

An appropriation of $400,000 will be devoted this year to the
substitution of stone-block pavement for the old cobble stones,
which are all to be removed as fast as they can be. More
than nine-tenths of the streets of New York will be paved
with stone-blocks when the plan is carried out. All plans
for concrete and wooden pavements have been dismissed as
unadapted to the city, and the macadam roadbed is used to
only a very limited extent,

The sewerage system of the island embraces 37614 miles
of sewers, with 4,578 receiving basins. Over 5 miles of
sewers and culverts, with 62 receiving basins, were added last
year. In the older and more densely populated parts of the
eity the sewers are in anything but a suitable or desirable
condition.

A large amount of work in the way of grading, curbing,
guttering, and flagging new streets was done during the
year, and a large area of new ground wasmade available for
building.

Over 402 miles of streets are lighted, besides 214 miles of
piers and 61 acres of parks. The number of public lamps
was 23,511, an increase of 374. Nearly 14 miles of new gas
mains were laid, the entire length of gas mains now exceed-
ing 874 miles. The cost of the public lamps was a little
short of half a million dollars. The gas consumed was
321,583,860 cubic feet. One mile of Broadway has been
lighted by electric lamps on the Brush system, and many
private electric lamps help to illuminate the streets.

—_—— .t —
THE NATIONAL ACADEMY OF SCIENCES.

The annual meeting of the National Academy of Sciences
began in Washington, April 19, the venerable President of
the Academy, Professor W. B. Rogers, of Boston, in the
chair. The list of papers read included: ¢The Domain of
Physiology,” T. Sterry Hunt; ‘The Compass Plant of the
Western Prairie,” B. Alvord; ‘“The Solar Constant,”
S. P. Langley; ‘“The Color of the Sun,” 8. P. Langley;
‘“On Mountain Observations,” S. P. Langley; ‘““On the
Relation of Soils to Health,” R. Pumpelly; ¢ Reduction
to Sea Level of Barometric Observations made at Elevated
Stations,” Professor Abbey; ‘‘ Electric Light Photometry *’
George F. Barker; “On the Relations between Strain and
Impact,” and ¢ On the Structure of the Feet of Mammals,”
E. D. Cope; ““On the Progress of Pendulum Work,” C. S.
Peirce; ““The Production of Sound by Radiant Energy,”
A. G. Bell; “Onthe Carbon Lamp Fiber in the Thermo
Balance,” G. F. Barker; ‘“ Memoir of Count S. F. de
Pourtales,” Alexander Agassiz; “On the Utilization of the
Sun’s Rays in Heating and Ventilating,” E. S. Morse; “ On
the Later Tertiary of the Gulf of Mexico,” E. W. Hilgard;
‘ An Account of the Land Ice of Kotzebue Sound,” W. H.
Dall.

At the Executive Session of Thursday, Professor A. W.
Wright, of Yale College, and Professor H. A. Rowland, of
Johns Hopkins University, were elected members, and the
following were elected members of the council; Professor
S. F. Baird, Professor Wolcott Gibbs, Cambridge; Professor
A. Hall, United States Navy; Professor J. E. Hilgard, Coast
Survey; Professor Clarence King, Professor Fairman Rogers,
Philadelphia. Professor Simon Newcomb was elected Home
Secretary, and Professor J. H. C. Coffin, United States Navy,
Treasurer.
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THE DATE OF THE GLACIAL ERA IN EASTERN NORTH
AMERICA.

Mr. G. F. Wright, in a paper read before the American
Association for the Advancement of Science, and published
in the February number of the American Journal of Science
and Arts, has made an attempt to calculate approximately
the date of the glacial era in Eastern North America, by
studying the depth of one of the bowl-shaped depressions
which abound in the moraines and kames of New England.

These depressions are of all shapes and sizes, from symme-
trical ‘kettle holes” to ponds and lakes of no mean dimen-
sions, It is evident that they cannot always exist, for they
are wearing down at the top and filling up at the bottom.
For the same reason we know that they cannot always have
been in existence.

The basin chosen by Mr. Wright for his investigations
*was one located near Pomp’s Pond, in Andover, Mass., with
a diameter of 380 feet, and having an accumulation of peat
96 feet in diameter at the bottom. It is evident that since
the first formation of the crater-like depression no material
can have reached the bottom except from three sources: (1)
The wash from the sides; (2) the decay of the vegetation
growing within the rim; and (3) the dust brought by the
winds. The problem is to determine the time it would re-
quire these three agencies to fill the bottom of this bowl to
a depth of 24 feet, which would be equal to a depth of only
8 feet over its present surface—the present depth (17 feet)
being estimated from the angle of declivity. Mr. J. Geikie,
following the lead of Mr. Croll and others, who look to
astronomical data alone, supposes thal the so-called glacial
period, whose marks we now study in these low latitudes,
synchronized wigh the last period of high eccentricity of the
earth’s orbit, which closed about 80,000 years ago, and
whose maximum influence must have been exerted about
200,000 or 210,000 years since. But once in 21,000 years the
astronomical conditions dependent upon the precession of
the equinoxes for a glaciation of the northern latitudes occur,
though owing to the present low eccentricity of the earth’s
orbit this influence is now at its minimum.

The question with the crater-like depression above-men-
tioned is: Could this have stood with so little change for
80,000 years? or even for 40,000 years, as supposed by Prof.
Hitchcock? If the close of the great glacial period be so
far back as Mr. Croll and Mr. Geikie estimate, we must be-
lieve that detritus could accumulate, in the situation above
described, over a surface of the area of the present peat bog,
only at the rate of one inch in 1,000 years; while, if we put
the close of this period back 10,000, the rate of accumula-
tion would seem as slow as the imagination can well com-
prehend—one inch in 100 years. These considerations have
led Mr. Wright to look with increasing distrust upon the
astronomical calculations which are made concerning the
glacial period, unless the moraines mark the limit reached
at the last semi-revolution of the earth’s equinoxes about
30,000 years ago. He believes it evident that the glacial
phenomena of New England are comparatively recent in
their origin.

PARG—

PHOTOPHONIC AND SPECTROPHONIC DISCOVERIES,

At the meeting of the National Academy of Sciences,
April 21, Prof. A. Graham Bell read an important paper
describing at great length the recent investigations made by
Mr. Tainter and himself in the field so brilliantly opened by
them a year ago. After referring to their earlier observations
on the production of sound by radiant energy, Prof. Bell
said that at his suggestion and during hisabsence in Europe,
Mr. Tainter had pursued the investigation of the sonorous-
ness of matter under the influence of radiant energy, em-
ploying a vast number of substances inclosed in test tubes
in a simple empirical search for loud effects. He was thus
led gradually to the discovery that cotton-wool, worsted,
silk, and fibrous materials generally, produced much louder
sounds than hard rigid bodies like crystals or diaphragms,
such as had hitherto been used.

Mr. Tainter next collected silks and worsteds of different
colors, and speedily found that the darkest shades produced
the best effects. Black worsted especially gave an extremely
loud sound. As white cotton wool had proved itself equal,
if not superior, to any other white fibrous material before
tried, he was anxious to obtain colored specimens for com-
parison. Not having any at hand, however, he tried the
effect of darkening some cotton wool with lampblack. Such
a marked re-enforcement resulted that he was induced to try
lampblack alone. About a teaspoonful of lampblack was
placed in a test tube and exposed to an intermittent beam of
sunlight. The sound produced was much louder than any
heard before. Upon smoking a piece of plate glass and
holding it in the intermittent beam, with the lampblack
surface toward the sun, the sound produced wasloud enough
to be heard, with attention, in any partof the room. With
the lampblack surface turned from the sun the sound was
much feebler.

The experiments were repeated when Prof. Bell returned,
and were continued by the two gentlemen together. It was
found that when the beam was thrown into a resonator, the
interior of which had been smoked over a lamp, very curious
alternations of sound and silence were observed. The
interrupting disk was set rotating at a high rate of speed,
and was then allowed to come gradually to rest. An
extremely feeble musical tone was at first heard, which
gradually fell in pitch as the rate of interruption grew less.
The loudness of the sound produced varied in an interesting
manner. Minor re-enforcements were constantly occurring,
which became more and more marked as the true pitch of
the resonator was neared. When at last the frequency of the
interruption corresponded to the frequency of the funda-
mental of the resonator, the sound produced was so loud
that it might have been heard by an audience of hundreds of

people.
The extremely loud sounds produced from lampblack
demonstrated the feasibility of using this substance in an
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articulating photophone in place of the electrical receiver
formerly employed. In regard to thesensitive materials that
can be employed, the experiment indicated that in the case
of solids the physical condition and the color are two con-
ditions that markedly influence the intensity of the sonorous
effects. The loudest sounds were produced from substances
in a loose, porous, spongy condition, and from those that had
the darkest or moist abserbent colors. The materials from
which the best effects have been produced are cotton-wool,
worsted, fibrousmaterials generally, cork, sponge, platinum,
and other metals in spongy condition, and lampblack.

The explanation suggested for the superior loudnessof
the sounds produced by a dark porous substance, for ex-
ample, lampblack, was as follows. Said Professor Bell:—-
“I look upon a mass of this substance as a sort of sponge,
with its pores filled with air instead of water. Whena
beam of sunlight falls upon this mass, the particles of lamp-
black are heated, and consequently expand, causing a con-
traction of the air spaces or pores among them. Under
these circumstances a pulse of air should be expelled, just
as we would squeeze out water from a sponge. The force
with which the air is expelled must be greatly increased by
the expansion of the air itself, due to contact with the
heated particles of lampblack. When the light is cut off
the converse process takes place; the lampblack particles
cool and contract, thus enlarging the air spaces among them,
and the inclosed air also becomes cool. Under these cir-
cumstances a partial vacuum should be formed among the
particles, and the outside air would then be absorbed, as
water is by a sponge when the pressure of the hand is re-
moved. I imagine that in some such manner as this a wave
of condensation is started in the atmosphere each time a
beam of sunlight falls upon lampblack, and a wave of
rarefaction is originated when the light is cut off. We can
thus understand how. it is that a substance like lampblack
produces intense sonorous vibrations in the surrounding air,
while at the same time it communicates a very feeble vibra-
tion to the diaphragm or solid bed upon which it rests.”

As intimated above the lampblack proved to be an effi-
cient as well as economical substitute for selenjum and
tellurium in the electrical receiver of the photophone.

The investigation of the influence of radiant energy upon
various substances, solid, liquid, and gaseous, placed in
different parts of the solar spectrum, resulted in the pro-
duction of a new instrument of physical research which has
been called the spectrophone. When different substances
were used as receivers it was found that the loudness of the
sound varied in point of position upon the spectrum in a re-
markable manner. With the lampblackreceiver a continuous
increase in the loudness of the sound was observed upon
moving the receiver gradually from the violet into the ultra
red. The point of maximum sound lay very far out in the
ultrared. Beyond this point the sound began to decrease,
and then stopped so suddenly that a very slight motion of the
Jreceiver made all the difference between almost maximum
sound and complete silence. With red worsted entirely
different results were obtained. The maximum effect was
produced in the green at that part where the red worsted ap-
peared to be black. On either side of this point the sound
gradually died away, becoming inaudible on the one side in
the middle of the indigo, and on the other at a short distance
outside the edge of the red. With green silk the maximum
was found in the red, with the limits of audition in the blue
on the one hand and the ulta red on the other. Hard rub-
ber shavings gave a maximum in yellow. Vapor of sul-
phuric ether produced no audible effect, until a point far
out in the ultra red was reached, when suddenly a musical
tone became distinctly audible. Vapor of iodine disclosed
its maximum in green. With peroxide of nitrogen distinct
sounds were obtained in all parts of the visible spectrum,
but no sounds were observed in the ultra red.

The repetition of these tests 1o connection with an undis-
torted spectrum, that is, one produced by a diffraction grat-
ing, will obviously be necessary before any positive conclu-
sions can be arrived at touching the exact relations of color
or wave-length to the sonorousness of different substances.

In its present form the spectrophone is a modification of
the ordinary spectroscope, made by substituting for the eye-
piece a sensitive substance placed at the focal point of the
instrument behind an opaque diaphragm containing a slit,
the sensitive substance being put in communication with the
ear by means of a hearing tube. With reference to the
probable utility of the spectrophone, Professor Bell said:

«Of course the ear cannot for one moment compete with
the eye in the examination of the visible part of the spec-
trum, but in the invisible part beyond the red, where the
eye is useless, the ear is invaluable. In working in this
region of the spectrum, lampblack alone may be used in the
spectrophonic receiver. Indeed, the sounds produced by
this substance in the ultra red are so well marked as to con-
stitute our instrument a most reliable and convenient substi-
tute for the thermopile. . I recognize the fact that
the spectrophone must ever remain a mere adjunct to the
spectroscope, but I anticipate that it has a wide and inde-
pendent field of usefulness in the investigation of absorption
spectra in the ultra red.”

-~

Hor WATER CoMPREsSES IN TETANUS AND TRISMUS.—
Sporer has successfully treated cases of tetanus by merely
applying to the nape of the neck and along the spine large
pieces of flannel dipped in hot water, of a temperature just
bearable to the hand (50-55° C.)—Allg. med.-cent. Zeit.
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THE CHICAGO WATERWORKS,
[Continued from first page.]
remote if not impossible. The first water works in Chicago
were commenced in 1851, when the population of the city
was about 35,000.

It was then thought that the small quantity of water
discharged from the river would not affect the quality of
the walter in the lake at a point 134 miles south. The works
were put in operation in February, 1854, and consisted of
one reservoir, containing about a half million o$ gallons,
and eight and three-quarters miles of iron pipe, beside the
pumping engine. The population at this timehad increased
to about seventy thousand, and the growth of the city,
together with the introduction of sewerage and the establish-
ment of packing houses, distilleries, etc., increased the quan-
tity of filth flowing into the lake to such an extent that
complaints of the impurity and offensiveness of the water
were frequently made, and it was proposed to extend an
iron pipe, five feet in diameter, one mile out into the lake, to
obtain a supply beyond the effect of the sewage. Various
other experiments were discussed, but it was finally decided
to extend a tunnel two miles into the lake. The work was
commenced May 26, 1864, and the tunnel with all of its ap-
purtenances was completed in March, 1867. In this tunnel
provision was made for extension either lakeward or land-
ward without interrupting the supply through it, except
for a very short time; but it was not supposed that an ex-
tension would be required for many years. The breakage of
a siphon under Chicago Avenue Bridge, August 18, 1869,
deprived the west division of the city of water for about
sixty hourg greatly endangering a large portion of the
city.

This circumstance led the City Council to direct the Board
of Public Works to take immediate. action
with reference to the wants of the city in this

Scientific Qmevican.

seen in the upper view in the large engraving, the last
one erected being shown in the foreground. This is a
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THE FIRST CRIB—SHOWING THE CAST IRON RINGS AND
GATE.

double engine, having a capacity of 36,000,000 gallons in

twenty-four hours. The steam cylinder is 70 inches in dia-

meter, stroke 10 feet. The water pumps are 57 inches in
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These engines are supplied with steam from five boilers 12
feet in diameter and 20 feet long.

In 1871 Chicago had 271 miles of pipe, now it has 500
miles, and it has over 8,000 fire hydrants. This extensive
system of water supply has been perfected at an expense of
about $8,000,000.

—-

The Value of Authenticity.
The British Government has bought of Lord Suffolk, for
$45,000, a picture by Leorardo da Vinci. Some twenty
years ago the picture was stolen from Lord Suffolk’s country
seat, being cut from the frame. Afterward it was offered
for sale in London. When shown to the President of the
Royal Academy he pronounced it a copy of the well known
“La Viérge aux Rochers,” and no one would buy it. Some
one, remembering the robbery, subsequently took pains to
inquire into the matter, and traced the picture to the posses-
sion of a messenger or door porter at the Foreign Office,
Downing street, who produced it, rolled up, fromone of the
servant’s closets there. The picture was taken to Lord
Suffolk’s, and fitted exactly the cut part, proving incontest-
ably that it was the stolen ckef d'euvre of Leonardo da
Vinci. That £9,000 is not too much for this picture is in-
ferred from the fact that, at the time when it was restored to
itsowner, it was remarked that while not authenticated asan
original work, £5 could not be got forit, but when it was
authenticated it was well worth £10,000.
—_— -
The Telephone.

The national gathering of telephone men at Chicago, on
the 5th April, emphasizes better than anything else the
rapid and prodigious growth of that very recent invention.
At their previous meeting, held at Niagara Falls, September

7-10, 1880. there was represented $10,000,000
of stock, which, after an interval of only

<

respect.

It was decided to build a new tunnel, seven
feet in diameter, parallel with the cld one,
extending six milesinto the lake. This great
work was commenced July 12, 1872, and
finished July 7, 1874. Great difficulty was
experienced in sinking both shore and crib
shafts, but the work was finally accomplished
in the most satisfactory manner. In the con-
struction of the new tunnel, as in the old,
provision was made forextending it lakeward
should sewage contaminations hereafter make
it necessary or desirable.

The crib is a substantial structure of solid
masonry, the three lower courses of which
are built of granite, on account of its superior
frost resisting qualities. The upper courses
are of limestone, the arches are of brick, the
filling of rubber, and the deck is composed
of ordinary concrete, on the top of which is
placed a layer of asphalt concrete. The
light-house tower is of brick, with an iron
stairway. Upon the deck is built a brick
house, in which the family of the person in
care of the crib resides. No more desolate
and isolated place of residence could be imagined than this
is in winter. One might as well be on a desert island as far
as human companionship is concerned, although there is a
telepbone line to the shore. But there are many days when
the storms blow and the waves beat in their fury, and the
broken, floating ice dashes against its sides, that no one goes
out from the shore. It is said that some of those who have
lived at the crib have found the isolation so intolerable as
to almost drive them insane. In the summer, however,
boats constantly ply between the shore and the
crib, carrying visitors, it being a favorite resort
for boating and sailing parties.

Since the completion of the tunnel the im-
mense growth of the city has so increased the
sewerage flowing into the lake that it is believed
that at times it extends as far as the crib and
contaminates the water. Many plans have been
suggested to remedy this, and on all hands it is
confessed that the problem is a very grave one.
It is probable that in ten years from now, with
the present rate of increase, Chicago will have a
million of inhabitants, and in that case no tunnel
extending directly into the lake could insure pure
water. The latest suggestion forprocuring pure
water for the city is that of Chicago’s eminent
architect, Mr. W. W. Boyington, who proposes
that the city shall purchase 100 acres of land in
Highlands, some 20 miles north of the city, where
the ground is 130 feet higher than the city level.
Here should be built an immense reservoir, into
which water should be pumped from the lake,
and thence conducted by a viaduct to the city.

The shore end of the tunnel is connected with
the new North Side pumping works shown in
our engraving, and extends to the West Side
works. The building is a model of architectu-
val beauty. Its style is castellated, and the tall
water tower gives 1t a very imposing appear-
ance.

The building contains four large pumping en-
gines, two of which are in continual use, while
the other two are held in reserve. The general
appearance of these magnificent machines is

-
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The working beams are each 28
The fly wheel is 26 feet in

diameter, stroke 10 feet.
feet long and weigh 20 tons.
diameter and weighs 40 tons.

The first engine was erected at these works in 1853. It
had a capacity 7,500,000 gallons in twenty-four hours.
The second engine, erected in 1857, had a capacity of
13,000,000 gallons in twenty-four hours, and the third
had a capacity of 18,000,000 gallons daily. The first and
second engines were single, the third and fourth double.
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seven months, now repiesents something like
$17,950,000 of stock, all being unpurchas-
able. Indeed, among all the wonders of the
age, there is nothing more wonderful than the
invention and progress of the telephone, made
practicable only five years ago. Prof. Bell
claims that the date of the invention of his
method of articulate speech was Jan. 15, 1876.
It is already found in use in all parts of the
world, as popular and useful in Egypt, New
Zealand, and Chinaas in America and Europe.
This year alone the English post office
authorities have given orders for 20,000 tele-
phones, while its rapid spread in this country
is almost beyond calculation. Tt is introduced
with equal eagerness for commercial and do-
mestic uses; it is fast driving out the old fire-
alarm telegraphs, while for purely scientific’
purposes—such as detecting faults in ocean
cables without resorting to the old and expen-
sive process of cutting and splicing them—its
availability seems beyond calculation.

Much of this is due to the restless cnergy
and genius of ils inventor and promoters, for
the telephone has drawn to its assistance some
of our most profound scientists and brightest business men.
1t has, in return, brought them in one short lustrum wider
fame and anple fortune; thelatterstatement being best illus-
trated by an incident which recently occurred in England.
At a meeting of the United Telephone Company, last
autumn, the discussion developed the remarkable fact that
two men who had paid $3,500 for their privilege of acting
as the company’s agents for the sale of telephones had re-
fused $150,000 offered by the company to cancel that engage-
ment. The number of exchanges in operation
in this country has increased in one year from
138 to 408, and the number of instruments in use
from 60,873 to 132,692, so that in the United
States only one city having a population of over
15,000 is now without a telephone exchange.
Other items in the same department show how
the introduction of the telephoue is being ex-
tended abroad as well as at home.

But the uses of the telephione must still be
widely extended. Rapid strides are already be-
ing made in long-distance telephoning, speech
having been recently transmitted from Tours to
Brest, a distance of aver 800 miles, with a single
Leclanché element, the experiment being wit-
nessed by Prime Minister Jules Ferry and other
dignitaries. These experiments must be pushed
further, for the application of the telephone to
long distances has become a necessity, and its
use must net¢ stop with the shore. 1t must be
applied to ocean cables, and made audible during
the noise of military operations, and even above
the roar of battle. Connecting the most remote
corners of the earth, like the telegraph, it must
rise superior to that invention, and bring them
virtually within speaking distance.

‘We have taught ourselves to believe that there
is nosuch word as fail, and with so many men of
genius at work perfecting the details of this new
agent of intercommunication, with so much ca-
pital eager to back their enterprise, and with so
much organizing talent and executive ability as
is displayed to-day in the telephone business, the
great invention of Alexander Graham Bell is
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springing forward to success unparalleled in the history of |these patents, and we are informed that this fence is largely
scientific discovery.—The Operator. coming into public use, supplanting fences of the English

_— ———,vr— and other styles. Furth

IMPROVEMENT IN THE CONSTRUCTION OF FENCES AND |addressing the inventor and manufacturer as above.
—_— e <tr———————————
A New Hospital.

Mr. George I. Seney has given the

POSTS.

The engravings illustrate several forms of iron fence and
railings, together with constructive details of the fence fast-
enings, which have been patented by
Mr. J. B. Wickersham, of 505 Cherry
street, Philadelphia, Pa., who is manu-
facturing and has pretty thoroughly
introduced the various forms, which
have proved highly satisfactory wher-
ever used.

Figs. 1 and 2 show different forms of
railing and fencing. Fig. 5 shows a
double fastening for holding the two
rods forming the rail of an ornamental
iron fence, the fastening being effected
by nails, which are broken off and do
not show after the fence is finished.
The wrought iron bars project through
the cast iron ornaments of the railing,
as shown in detail i this figure, thereby
strengthening the cast iron portions of
the iron railing, preventing them from
being broken off by mischievous
persons. Fig. 3 shows a farm fence on a level, also on
an incline, supported by Mr. Wickersham’s improved iron
post. The fastening of the fence rods is effected by driving
nails through holes in the overlapping ends of the rods on

opposite sides of the post, as shown in Fig. 4. The

rods are grooved longitudinally,

so that nails may be driven in at
Fig. 2—IRON FENCE.

tfi’i‘ffii

Fig. L.—ORNAMENTAL IRON RAILING.

$270,000 for another general hospital, to be located in the
southern section of Brooklyn, N. Y. An entire block of
ground hasbeen secured. The plan of Mr. Seney contem-
plates the erection of a number of small buildings rather
than a single large one, so that particular diseases may be

every post through which the rod
passes.

Fig. 6 shows the method of fast-
ening flat barsin the posts, also fast-
ening the pickets to the bars. The
bars are grooved upon one side to
receive the fastening nails.

This iron fence is suitable for
farms, lawns, and country places,
as a substitute for the barbed wire
fences; at the same time it is a more
visible fence than strands of wire
produce, enabling horses and cattle
to see it and avoid injury.

Fig. 9 shows in perspectiveand in
section a fastener for securing a pick
et to an angle-iron rail by means of
an eye, a washer, and a nail.

Either wrought or cut nails are used for fastening the
parts of the tence together, the portions being nailed to-
gether as readily and easily as pieces of hard wood. The
process might properly be termed keying, but the inventor
has appropriately named it ‘‘nailing iron to iron.” Key-
seats are formed in the iron to receive the nails; a hammer :
and nails are all that are required, with the
several parts of the work, to form and erect
handsome and durable iron railings and fences
of either heavy or light patterns.

Fig. 7 shows a post with a semicircular
notch for receiving barbed wire or wire ca-
ble, and a hole for receiving the fastening
wire. In Fig. 8 is shown a post having a
square notch for receiving a fence wire rod
or cable.

The improved posts, shown in Fig 3, have
been adapted for round, flat, or square iron,
also for barbed and plain wire, to meet the
requirements of cheapness, combined with
strength and durability. By the method illus-
trated, the parts of the fence and postscan
be quickly and strongly fastened together.

In the manufacture of plain fences com-
posed of horizontal bars or rods for farm pur-
poses, the joints of the rails at the intersec-
tions with the posts are secured by various
ways in lapping of the railsand by nailing the
parts securely together, at the same time allow-
ing the rails and pickets to grade to any in-
clination of thc ground orto expand and con-
tract under changes of temperature. An
important feature is (he construction and
planting of the improved iron post for farm
purposes. The object has becn to make an
iron post which will resist the action of the
frost, being so constructed that when planted
the parts act in the same capacity as the roots
of a tree in sustaining it in am upright position.
The brace at the lower part of the postis
buried under the ground, and assists in hold-
ing. It has been shown that where these
posts have been in actual use for several
years past they keep their vertical position.

We are informed that these iron posts cost
no more than wooden posts. Being of iron
they cannot burn in times of fire, or float
away in a freshet, and will outlast any post
made of wood; besides, there is always an in-
trinsic value in the old iron:

A large industry has been developed under

jocated and treated apart. Possibly one of these buildings
muy be made a lying-in department. for which there is ample
room; another may be devoted to contagious diseases, for
which at present there is absolutely no provision within the
city limits. The plans will be matured and work begun
within a few months.

OF FENCE FASTENED BY NAILING.

PARTS
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The Channel Tunnel.

Close to the western entrance in the Abbot’s Cliff, near
information may be obtained by | Folkestone, are the Channel Tunnel works, now progressing
under Colonel Beaumont, R.E., by which it is hoped ulti-
mately to realize railway communication between France
land England—distance 22 miles.
handsome sum of |design of plan and mode of executiop, is practical and

The project, both in

ingenious. The chalk strata of Eng-
land and France are geologically con-
tinuous, and the dip of the beds is the
same, namely, toward the east, on both
sides of the English Channel. The
lowermost portion, known as the
‘gray chalk,” is of more clayey nature
than the other portions of the chalk
formation, and is sufficiently imper-
vious to water to render perforation
feasible. The plan proposed is to fol-
low by a descending tunnel the natural
dip of the gray chalk towards Dover,
until a depth of 200 feet below the sea
bed of the Channel is attained. The
Channel Tunnel will then be driven
horizontally right across from shore to
shore. A similarly inclined tunnel on
the French side, rising along the direc-
tion of the dip of the strata, will make

l'
]
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communication again with the upper surface of the land.
The gray chalk is thus entered and followed throughout
along its natural position—from daylight on the one side,
and in its subterranean and submarine depths, to-daylight on
the other side of the Channel.

The works at Abbot’s Clift
consist of a short drift-way from
the sea front of the ¢ Warren” to
the commencement of the trial tun-
nel, which is circular, 7 feet in dia-
meter, and runs parallel with the
existing line of the South-Eastern
Railway. It has already attained a
length of 300 yards. The chalk is
drilled by a circular disk of iron
cutters, worked by a compressed
air engine by means of a shaft with
bevel wheel gearing, the shaft and
engine extending for a length of 30
feet. The cutting disk makes two
revolutions per minute, and is fed
forward a quarter of an inch at each
revolution. The total advance of
the whole face of the boring is half
an inch per minute. The débris cut
out by the revolving disk isreceived

in a sort of large iron tray, which is hauled back every now
and then by a chain worked by an auxiliary air engine, and
the water which percolates the chalk is easily kept under by
a small donkey pump. The promise of success so far seems
good, but the 7-foot tunnel has not yet been driven much, if
anything, below low-water tidal ievel, and we have yet to

learn whether any powerful jets of water may
get in through fissures as the subterranean
depth is increased. Trial shafts have been
driven vertically down a considerable distance
both on the English and French shores, and
there have been no signs of extraordinary cif-
ficulty from such sources. Nevertheless, the
question of a possible fissure or deep crack in
the continuity of the gray chalk itself in mid
channel, along a line passing between the
‘“Varne” and the ¢ Ridge,” can only be
actually settled when the Channel Tunnel
itself solves it, and ends, once and for ever, all
discussions upon the subject. —Buzlding News.
——————— - — — —
Coal in Venezuela.

In areport by Mr. Plumacher, of the Uni-
ted States Consulate, at Maracaibo (Venezue-
la), some information is given concerning coal
deposits in that country. It is stated that
those parts of the country lying between Rio
Zulia and Rio Gantatumbo and the Cordille-
ras, abound in asphalt mines and fountains of
petroleum, and generally what is described as
a large coal formation. Beyond the Rio
Zulia, in the upper part of the department of
Colon—that does however not extend to the
foot of the Cordilleras—therc are stated to be
no coal mines, but Mr. Plumacher states that
he has been informed by persons of truth and
respectability, that the valleys of Cucuta,
and the territories of the State of Tachira,
abound in coal mines. Near San Antonio, in
the ravine called ‘‘ La Carbonera,” exist some
of considerable size, froin whichis frequently
dug coal for the use of the smiths’ forgesin that
place; and at the foot of the Cordilleras, on the
northern :side, there are a considerable num-
ber of coal mines, asphalt deposits, and also
some fountains of petroleum. In the terri-
tory of the department Sucre, just opposite
Gibraltar, at the foot of the mountain line, a
large quantity of coal and asphalt is found.
Mr. Plumacher states that among the samples
of coal which he has examined during his
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vesidence in the State of Zulia, he has only met with one
true specimen of lignite. This specimen was found near
the Cordilleras and in the direction of the Rio Torondoy,
and its quality greatly interested those who examined it. It
was ultimately sent to Caracas to be thoroughly examined
and tested. The northern basis of the Cordilleras is not
much known, and Mr. Plumacher reports that he is not
aware whether it contains any coal; but between Escuque
and Bettijoque, in the town of Columbia, petroleum wells of
an inferior quality are abundant. Reporting generally on
the coals which have been so far discovered in this district,
Mr. Plumacher states that the driest and most compact of
all is that of Tule, and after the many trials to which he has
submitted it, he is able to place it among the coals of the
best quality, serviceable for all those purposes for which the
best lignites are advantageously employed. We further
note that, however great the riches manifest on the surface
of this region may appear to be in the innumerable foun-
tains and deposits of petroleum, bitumen, and asphalt, such
riches cannot be compared with those contained in the im-
mense coal deposits from which those substances proceed.
This conviction, which is derived from the nature and cir-
cumstances connected with the inexhaustible fountains of
petroleum, asphalt, bitumen, and coal already mentioned,
supports the opinion that few countries possess the mineral
wealth that abounds in the regions around the lake of Mara-
caibo; and the opinion is expressed that if these coal depo-
sits, which really form the greatest wealth of the State, have
not yet been discovered, it is owing to the fact that by far
the greater part of its territory is at present in the wild and
desert condition in which it was found at the conquest.
The government has never interested itself in an exploration
of the district, neither have individuals done so, although

many may have possessed the means and the knowledge

adequate to such an undertaking.
O —
A Big Load of Cotton.

On Saturday, April 2, there arrived in New Orleans the
Mississippi River steamer Henry Frank, with the largest
cargo of cotton ever brought into the Crescent City—9,228
bales. Other freight brought this cargo up to an equivalent
of over 10,000 bales. The Frank is a stern-wheel steamer
of not unusual size, but specially designed for the transport-
ation of baled cotton. Of this tremendous cargo, only
2,500 bales were stored in her hold, the balance being built
up over the entire steamer, so that her appearance was that
of a floating fortress. Only her smokestacks, escape pipes,
pilot house, and wheel were visible. Here and there port
holes were located to admit air to the furnaces, or ingress
and egress to and from the cabin. The bales were tightly
packed, fourteen tiers high, the joints being broken as in
brickwork. A force of twenty men were constantly on the
alert with appliances for quenching any fire that might
break out. The cargo was insured for $400,000, and the
average weight of each bale was 450 1b. The Henry
Frank’s cargo was picked up between Memphis and New
Orleans, and its arrival safely at the latter city evoked
great interest. Whenit is remembered that 4,000 bales of
non-compressed and 6,000 bales of compressed cotton is
considered a large cargo for an ocean-going steamer, the
size of the Frank’s load of the non-compressed article
becomes more apparent. The freight would average $1.25
per bale, and the money advanced shippers by the boat on
account on this trip was over $20,000.

A Cracked Volcano.

Within the space of ten months Mount Etna had five
abundant eruptions of smoke and sand, without any subse-
quent flow of lava. In one instance, after profound subter-
ranean rumblings and numerous earthquake shocks, there
appeared on the eastern side of the mountain a great cloud
of vapors and ashes, which escaped by a crevice nearly three
miles long. The snows melted suddenly around the summit
of the mountain, jets of hot vapor escaped at many places,
and the small muddy craters of the westerndeclivity became
very active, as is usually the case on the approach of a great
eruption. But to the surprise of all observers, withinthirty-
six hours afterward the volcano had returned to a state of
perfect calm. Such aphenomenon has neverbeforeoccurred
within the memory of man. Vicenzo Tedeschi di Ercole
attributes it to the existence of an immense opening, which

appeared upon the mountain at the time of the eruption of '
May 26, 1879. He concludes that a very strong pressure

is required for the formation of lava, and that a great tension
of gas is indispensable in order to raise the lava to the sur-
face of a mountain. It appears probable, therefore, that

cone of Etna as long as the present crevice is open.—Ann.
de Chim. et de Phys.
—_— 4 r—
Diphtheria.

Dr. Gauthier, of St. Paul, Minn., tells in the Chicage Medi-
cal Review of his success in an epidemic of diphtheria by the
use of iodine. He has treated 200 cases with but two deaths,
while before adopting this method he lost one-third of all
hiscases. Thetreatment isas follows: The patient isordered
tincture iodine in ten to twelve drop doses every hour, well
diluted with water, so long as the fever lasts, subsequently
reducing to ten drops every two, and finally every three
hours. Local applications are made use of atthe same time.
These latter should be made by the physician at least twice
aday. For internal use the decolorized tincture is used.
Bread and starchy articles of diet are used in abundance.

Trial of a Fire Nozzle.

A trial was lately had in Boston of the Monitor or Uni-
versal Nozzle, the patent of Andrew J. Morse. The nozzle
is of the same pattern as that used upon the fire boat Flan-
ders, and this exhibition was given to demonstrate its value
for street service, whether operated by steam engines, or by
a powerful pump in the basement of stores. The trial was
given under the directions of District Engineer William H.
Cunningham, of the third district, and a detail from Engine
No. 25, under Captain George W. Frost. Mr. Morse, the
inventor, was present, as well as District Engineer Regan
and Chief Green, who expressed himself more than satisfied
with the results attained. The nozzle, which was securely
fastencd to a heavy section of plank, was bolted to the
pavement, and the power was furnished by the engine in
the basement of the Mechanics’ Exchange, on Hawley
street. The pressure, each trial, was 160 pounds. The first
trial was with a 134 inch nozzle, through a single line of
hose; the second with a 114 inch nozzle and a single line
of hose; the third with a 2 inch nozzle and three lines; and
the last through. a 15 nozzle and two lines. The stream in
each case was more than expected. Upon the level a
tremendous volume of water was thrown for a distance of
at least 250 feet, and when played in a vertical direction,
the water was thrown completely over the five story build-
ings on Frauklin street. The handling of the pipe was con-
ducted by one man, who had not the shghtest trouble in
directing the torrents of water that came from the nozzle.
It is the inventor’s idea that for street service the nozzle
should be mounted on a four-wheeled hose carriage, which
could be separated at will, the rear wheels having the noz-
zle and the front wheels the hose.

Orchid Hunting along the Rio Negro.

In a recent letter to the World, written at the little settle-
ment of Tauapassua, Rio Negro, Brazil, Mr. Ernest Morris
corrects the statement made in a previous letter, that the
prince of cattleyas, C. ElDorado, is a habitat of high for-
ests. It is a native of the lowlands only, the error now cor-
rected having arisen from his mistaking a schomburgkia for
the cattleya. Cattleya El Dorado, he says, is found only on
the Negro, but C. superbahasan immense range, being found
not only throughout the whole Rio Negro region, but up the
Amazon as far as Teffe and at the mouth of the Japaru.
There are several varieties of C. El Dorado. The most beau-
tiful has sepals and petals of a clear rose, with lips of a most
beautiful crimson and throat of deep orange. The flowers
are large and delicately fragrant, and bloom in January or
February. Among other orchids collected (and the first that
I have seen) was a tall growing epidendrum (%) which pro-
duces its flowers from the top of the stem. Six specimens
of this plant were found near Tauapassua, every one grow-
ing in an ants’ nest.

Speaking of his collections, Mr. Morris says: ‘‘ Besides
the orchids I brought with me numerous twigs and branches
which were covered with cauchy (asediment deposited by
the water, and very common in low forests), which has poi-
soned my hands and face. I propose to distributeamongthe
orchid growers at home specimens of this cauchy. Itshould
be found in every hothouse, and it would show the lover of
orchids, did he but touch it, what a collector undergoes.”

—_— et -—

New Method of Packing Fish Eggs for Shipment.

Under the supervision of Professor Baird, U. S. Fish Com-
missioner, a shipment of 40,000 eggs of the whinnish, or land-
locked salmon of Maine, was recently made to Germany, by
Mr. Fredrick Mather, of this city. Half the eggs were
consigned to the Berlin Fishery Association, and the rest to
the Société d’Acclimatation, of Paris. Mr. Mather has re-
cently adopted a mode of packing for shipment which dif-
fers materially in detail from that employed last year, in the
course of which he shipped 700,000 eggs with a loss of only
7 to 8 per cent. It was the earlier practice to place the ova
in shallow trays composed of a wooden frame with a bottom
of canton flannel. The trays were placed one upon another
in a vertical position in a compartment directly beneath an
ice box, from which water a little above the freezing point
and well charged with oxygen constantly percolated. Inthe
new method the trays are put into tin boxes one upon the
other until each box is full. A well fitting cover is then
placed over them, and the boxes, thus nearly hermetically
sealed, are packed in ice. There is no percolation of water
upon the eggs in this mode of packing. But as the box de-
tains and condenses all moisture arising from the trays, and
the supply of air is sufficient for a number of days, it is be-

'lieved that it will save a larger percentage of the eggs than
there will be no reason to fear any further eruption in the

was possible under the old method, besides occupying some-
what less space.
—_— e r—
Climbing Trees for Fish Bait.

In his search for orchids in the forests along the Rio
Negro, in Brazil, Mr. Ernest Morris was surprised to see his
native rowers run his canoe ashore and proceed to climb a
low tree covered with bromelias and large tillandsias.
““Those are not orchids,” he said. ‘‘No matter, patron,”
replied the Indian; ¢¢ we want éscal (bait).” Wondering at this
Mr. Morris watched the boy as, hand over hand, with knife
held between his teeth, he passed from limb to limb. Soon
a large tillandsia, several feet square, fell to the ground.
““Where is your bait?” said he. ‘“Look,” said the Indian,
who was cutting the leaves close at the base, where the ex-
plorer-saw between the leaves a mass of worms resembling
our common ground worm. How they got there puzzled
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him. The Indian said they climbed the tree, but this he
doubted. At all events, there was bait. What a blessing it
would be considered by the American small boy if, instead
of digging up flower-beds or turning over old boards, thus
losing much valuable time, he could fill his can of bait by
climbing a trce ?  Mr. Morris adds that he has caught fish
with the fruit of the tucuma (Astrocaryum tucuma), but this
was the first time he ever found actual live bait in the trees.

RECENT DECISIONS RELATING TO PATENTS.
United States Circuit Court.—District of
Maryland.

EMIGH 9$. BALTIMORE AND OHIO RAILROAD COMPANY. STE-
VENS 08. SAME. STEVENS, USE OF EMIGH, 0. SAME.—
PATENT RAILWAY BRAKE.

Bond and Morris, Judges:

1. The question in controversy is, ‘“ What saving did the
defendant derive from the use of the Stevens brake for the
period covered by that patent above what it would have de-
rived from the like use of the Hodge brake during that
period ?”

2. The difficulties of proving the exact money value of
this saving are exceptionally embarrassing.

3. Although this rate may possibly be less than the de-
fendant’s actual gain, in the absence of more exact means of
computing what that gain was, the court determines upon
twenty-five dollars per car per year as the proper rate of
profits to be decreed to the complainants in all three of these
cases.

4. On these sums the court does not allow interest.

United States Circuit Court.—District of
Massachusetts,

ROOT ¢f al. v8. LAMB.—SPIRAL TUBES.

Lowell, J.:

1. Where an invention relating to the method of forming
spiral tubes was described in terms used in the art of making
welded tubes, it not appearing that sheet metal tubes could
be made in the manner described: Held, that the invention
is thereby limited to the making of spiral welded tubes.

2. In describing his invention a patentee may misuse
words, but in seeking his meaning the ordinary signification
of the words he uses must have weight.

3. A patentee’s invention cannot be given a broad con-
struction, so as to cover later inventions, when it appears
from the state of the art that there was no opportunity for a
great original discovery and the claim is properly limited to
the specific improvement.

Bill dismissed.

Mexican Pyramids.

On his return from his tour of antiquarian research in
Southern Mexico, M. Charnay reported the discovery of a
ruined Toltec city in Tabasco, near the Gulf coast, a city
which covers a wide area and must have been in its day a
place of considerable importance. The long forgotten town
is surrounded and dotted over with small hills, and the build-
ers had utilized these natural elevations by erecting thereon
a number of temples, pyramids, and palaces, and had con-
nected their sites by bridges. The largest of the pyramids
is 500 feet in height and a second is fully 300. Nature had
had more to do with these monuments than art, as the build-
ers had merely shaped the hillocks into pyramidal form and
afterward faced them with stone, and steps were also cut in
the sides, paved with a mixture of cement and pebbles.
From a careful study of the remains of this ancient city M.
Charnay is inclined to believe that it was founded betweeu
1150-1180, and that it was in a perfect state of preservation
at the time that Cortez invaded Mexico. This opinion was
strengthened by a conversation with two well-informed
Spaniards whom the explorer encountered in San Juan
Bautista, who declared that there were to be found in ancient
Spanish records statements to the effect that this city was
not destroyed until after the town of Vera Cruz was laid
out. M. Charnay is satisfied from indications he observed
that there are remains of at least two other Toltec cities
further up in the adjacent mountains, but further investi-
gation is postponed for the present.

-t O ———
The Moquis.

In the history of the aboriginal races of this country little
is said regarding the Moquis, a branch of the Pueblos, living,
where possibly they have lived for a thousand years, in a
rocky stronghold in a sandy desert of Arizona. This people
number about two thousand five hundred, and occupy six
villages, with houses built of stone cemented with sand and
clay. These villages, says Dr. Loew, of Wheeler’s survey-
ing expedition, are built on the tops of four sandstone mesas,
which are separated from each other about eight miles. They
occupy the entire width of the mesas, and, standing immedi-
ately before the houses, one may look vertically down a depth
of three hundred feet. In many places thesides of the mesas
are terraced, being used as sheep corrals. Inappearance the
Moquis come rather nearer to the Caucasian than the rest of
his race. These Indians are well clad, and the females es-
pecially so. Indian corn is the principal food—the sheep
are raised for their wool rather than for the table. From the
wool a good blanket is made. The seed corn is planted
about one and a half feet from the surface, at which depth
sufficient moisture is found to developand sustain the plant
The Moquis have neither church nor any other place of
worship, and the Spanish Jesuits were unable to gain a foot-
hold among them.
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Engineers’ Club, Philadelphia,

At a recent meeting Mr. C. W. Buchholz read an interest-
ing paper, calling attention to the rapid increase, during
late years, in the weight of the rolling stock of railroads,
especially in the locomotive, in the concentration of enor-
mous loads upon one pair of drivers. He described the
effect of this heavy weight, when hurled at the rate of 60
miles per hour, or 88 feet per second, upon a light iron
bridge. He urged the great necessity of employing compe-
tent engineers to design and build such bridges, and of
holding them to a rigid responsibility. He doubted the
efficiency of trussed bridges with parallel chords and pin
connections for spans under 150 feet long, under the present
condition of large railroads using modern locomotives and
running at a high rate of speed. He suggested solid plate
girders and riveted arched trusses as being stiffer and more
permanent. In conclusion, he drew especial attention to the
great care the modern locomotive imposes upon the engi-
peer in designing the details of all bridges and in determin-
ing and proportioning their floor systems.

Notes on the sewerage of Memphis were read by Mr. Wm.
Henry Baldwin, giving some personal experiences while
engaged in the construction of the work, and also describ-
ing some experiments and observations recently made by
Major Humphreys, engineer, in charge of the sewers, show-
ing their present condition.

Some topographical features of Memphis were described,
showing that, although situated on a bluff, it does not over-
look the river, but its surface descends rapidly to a small
stream of water in the interior, separating the business from
the suburban and rural parts of the city. To avoid pollut-
ing this stream, intercepting sewers were placed on each
gide. Their locatiou, through private property for much of
their length, was described, showing how, by avoiding all
angles and using curves of 100 feet or more radius, these
mains were reduced, practically, to straight lines.

The Memphis sewers being intended to carry off only
household waste, the adjustment of their size was shown to
be so proportioned that the nearly uniform supply of water
afforded a sufficient midday flow to fill the sewers at least
half full every day, thus keeping them constantly flushed.
Hence the necessity for the entire, and not the partial, exclu-
gion of rain water; for its admission, even from the roofs of
dwellings, would render this adjustment of size, and hence
the daily flushing of the sewers impossible.

The entire system is thus shown to be self-cleaning, except
the upper end of the smaller branches where the water fur-
nished by houses is not sufficient to half fill a six inch pipe,
and here the flush tank is required to discharge once a day
water enough for this purpose. The operation of flushing
being required only at the dead ends, it will be scen that the
tanks are widely distant from each other, that their action is
entirely independent, and that the failure of any of them to
operate would cause only local inconvenience, and have no
possible influence on the rest of the system.

The fact that the pipes are entirely clear has been estab-
lished by passing through them metallic balls but little
smaller than the sewers themselves. The velocity of flow
in the mains, as determined by recent gaugings, was shown
to be such that any substance introduced into any part of
the system would be discharged into the sewer in the course
of two or three hours, in fact, long before it would have time
to stagnate or become foul; and this, together with the com-
plete system of ventilation described, by which a burning
piece of paper is drawn into the sewer and not blown out,
shows the complete success of the Memphis system of sewer-
age as a sanitary work.

Mr. Chas. G. Darrach read extracts from the reports of the
chemical experts on the present condition of the water sup-
plied to the citizens of Baltimore. This water is supplied
from Lake Roland, and when drawn from the taps has such
a disagreeable taste and odor as to be useless for domestic
purposes. One of the experts found that there was present
a volatile nitrogenous substance unknown to chemistry,
which he believes to have been the cause of the offensive
smell and taste. Whether this organic substance is injuri-
ous to health or not he is unable to say, that being a ques-
tion for physicians. The other expert thought that, as the
water was taken from near the bottom of the reservoir (some
25 or 30 feet below the surface), the water needed air. Mr.
Darrach advanced the same theory, and in proof stated that
the surface water of Tumbling Run Dam in Schuylkill Co.,
when visited in 1875, was good, while that drawn from the
bottom was very offensive to both taste and smell. The
water taken from the Fairmount pool during winter, when
the ice remains for any unusual length of time, becomes
very disagreeable.

Disinfection of Ships.

In devising a system for the thorough disinfection of ves-
gsels on board of which cases of smallpox had occurred, the
Austrian Government, through its medical experts, resorted
to the following method: Sulphur to the extent of twelve
grains per cubic meter of the space to be disinfected was
first burned in an earthenware vessel or basin, placed in the
center of a mass of sand to prevent all risk of fire; every
article of clothing, all the linen, etc., were hung across the
cabin, the latter being then hermetically closed for three
hours, and afterward exposed to the strongest possible
draughts of. air for twelve hours; finally, the walls, floor,
ceiling, etc., were washed with one kilogramme of lime, or
one-half a kilogramme of chloride of zinc, to every hundred
liters of water.

Prospects of Aerial Navigation.

An interesting and suggestive paper by Dr. Bell Pettigrew
F.R.S., was lately read at a meeting of the Balloon Society
of Great Britain in the Royal Aquarium. Mr. W. H. Le
Fevre, C.E., president of the society, took the chair. Re-
viewing the principal structural differences of the bodies and
limbs by which animals were fitted to move ou land, through
water, or in air, Dr. Pettigrew pointed out that the analogy
which obtained between water and the air as supporting
media bad strangely and gravely complicated the problem
of flight, the idea uppermost in most minds being that a flying
creature must float upon the air as a ship floats upon the
water. It was this idea that led to the discovery of the bal-
loon, though the balloon could not in any sense at present be
regarded as a flying machine. Until endowed with the
means of moving from one place to anotherindependently of
the wind, as he hoped it would soon be by the ingenuity of
a member of the society, a gallant officer, whose plan had
not yet been made public, the balloon would remain merely
a lifting apparatus. The balloon was inefficient because of
its levity; the flying creature was efficient because of its
weight. The manner in which wings produced what
was practically a solid basis of support in the thin air raised
the whole subject of flight.

After describing minutely the structure and action of natu-
ral wings, he said, with regard to the speed at which they
were driven, that the common housefly moved its wings 330
times per second, or 19,800 times per minute, the butterfly
managing only 9 movements per second, or 540 per minute.
That the wing was driven more slowly in proportion to its
length had been proved by experiment, and this fact was
hopeful for the future of flying machines, as there could be
no doubt that comparatively slow movements would suffice
for driving the long powerful wings required to elevate and
propel flying machines. It was evident from what was seen
in nature that flight was to a large extent a question of
weight and power of body and size and speed of wing. It
was satisfactory to find that a solution of the difficult and
importantproblem of artificial flight was being attempted by
men of the highest scientific attainments, and that aeronau-
tical societies had of late years been established in France,
Austria, and this and other countries. Classifying the vari-
ous machines by which aerial locomotion had been attempted,
he pointed out the causes of failure and the means by which
partial success had in some cases been obtained. One of the
main difficulties in the way of constructors of machines for i
aerial transit was the want of a sufficiently powerful and light
motor, and inthe use of compressed air for this purpose he
saw a probable means of doing without the heavy steam or
electric engine. Aerial navigation might well appear Utopian
to the mass of mankind. It was not, however, on that ac-
count impossible. It was a question of time, perseverance,
and ingenuity, simply a very complex physical problem, and
the data for its solution were being slowly but surely accumu-

lated.
—_———,t e r———

Pasteur’s New Disease,

In the Lancet for February 5, we called attention to the
remarkable effects which M. Pasteur had obtained by inocu-
lating rabbits and guinea pigs with the saliva of a child which
had died from hydrophobia. The animals, it will beremem-
bered, died thirty-six hours after inoculation, and in their
blood was found a bacterial organism, which was quite pecu-
liar, which could be cultivated, and then produced, when
inoculated into other animals, symptomsidentical witk those
observed in the others. M. Pasteur did not assert that this
was the special microbic organism of rabies, but he consid-
ered that his experiments and the microscopical characters
of the organism warranted the assertion that the disease was
not septiceemia, buta malady altogether new to experimental
pathology. In order to ascertain whether asimiiar affection
can be produced by the inoculation of the saliva. of persons
who have died from other common diseases, M. Pasteur has
made some inoculations with such saliva, but without any
results. But since the case of hydrophobia was in a child,
M. Pasteur applied to M. Parrot for some saliva from chil
dren dying from diseases which are regarded as non-specific,
and received some from the bodies of three children who
had died the preceding day from broncho-pneumonia. In
rabbits inoculated with this saliva there was found precisely
the same organism as had been discovered in those which had
been inoculated with the saliva from the case of hydro-
phobia. He thinks it certain, therefore, that this organism
may often be found, and that it is one of those which have
their habitat in the commencement of the alimentary tract.
Hence, as he points out, it is not in any way connected with
rabies, but it is a surprising fact there should exist in the
saliva, at least of children, a special organism which is capa-
ble of causing so rapidly the death of rabbits and dogs, even
when inoculated in very small doses. It is a fact of very
great importance in the etiology of diseases which may be
ascribed to microscopic organisms.—ZLancet.

———————— O —
The Treatment of Tetanus.

Dr. Ria believes that tetanus consists essentially of an
exaggerated reflex irritability of the spinal cord, which may
be indifferently caused by traumatisms, toxic influences, or
so-called rheumatic action. Since the motor tracts of the
cord respond in a morbidly exaggerated manner to all sensi-
tive impressions, the main object of treatment will have to

be to lessen sensory excitation; for, if this be accomplished,
- the cord will gain rest, and thus a return to its normal con-
dition will be made possible. Ria, therefore, emphasizes

© 1881 SCIENTIFIC AMERICIAN, INC

strict isolation of the patients. They are to be separated
from their friends, and to be kept from all possibility of
sensory impressions. Even the physician or attendant
| should exercise great care in his intercourse with the
patient, lest the latter be disturbed.

Four cases have been successfully treated by the author.
In addition to complete and prolonged isolation, several
drugs were employed. Thus, in the first case, in which
tetanus developed after an amputation of the thigh, chloro-
form was applied externally by the use of the atomizer.
Nearly three ounces were used daily. A gentle sleep was
also maintained by the exhibition of chloral hydrate and
morphine. The curewas complete in two weeks. In the
second case, that of a youth twenty years old, the same plan
of treatment was adopted. But one-sixtieth of a grain of
atropine was given in conjunction with the chloral hydrate.
A cure took place in twenty days. In the third and fourth
cases the external use of chloroform was not enforced, and
the last case was treated by bromide of potassium and isola-
tion. This one recovered after forty days.—Medic.-chir.
Rundschau, January, 1881.

Strength of Bronzes.

In a paper lately read before the American Society of
Civil Engineers, Professor R. H. Thurston describes a new
bronze alloy of maximum strength. The properties of this
alloy were ascertained by Professor Thurston in the course
of his examination in the mechanical laboratory of the
Stevens Institute of Technology of a series of 36 alloys of
copper, tin, and zinc, in which the proportions of the cop-
per were varied from 10 to 80 per cent; of the tin, from 10
to 80 per cent; and of the zinc, from 10 to 70 per cent. The
results of these experiments pointed to an alloy of the pro-
portions of copper, 55, zinc, 43, and tin, 2, as likely to be
that possessing maximum strength, and on Professor Thurs-
ton making the alloy he found it to possess a good color, to
be close grained, and susceptible of high polish. It was also
found to have immense strength, considerable hardness, and
moderate ductility, while it could also be forged if carefully
heated. For purposes demanding toughness as well as
strength, Professor Thurston found, however, an alloy with
less tin to be preferable, and he gives the proportions of
copper, 55, tin, 0-5, and zinc, 44'5, as affording the best
results. This alloy, he states, has a tensile strength of
68,900 1b. per square inch of original area, and 92,136 1b. per
square inch of fractured area, while it elongated from 47 to
51 per cent (length of test sample not stated), and reduced to
0-69 to 0°71 of its original diameter before fracture. He also
states that the shavings produced by the action of the turn-
ing tool on this alloy curled closely, and were tough and
strong like those of good iren. Professor Thurston also
refers to an alloy discovered several years ago by Mr. J. A.
Tobin, but which appears not to be generally known. This
alloy, which consists of copper, 5822, tin, 2'3, and zinc,
3948, had, when cast, a tensile strength of 66,500 1b. per
square inch of original secticn, while when rolled hot its
tenacity rose to 79,000 1b. per square inch, and when mode-
rately and carefully rolled cold, to 104,000 lb. per square
inch. It could also be bent double either hot or cold, and
was found to make excellent bolts and nuts, while it could
be forged at a low red heat.

-G
-4

Fight with a Porpoise,

Mr. R. R. Tanguey, the veteran Rochester sportsman,
recently had a fight with a porpoise. In a letter from St.
John’s River, Florida, he says:

1 will write you of my last struggle with a large porpoise.
I was rowing up in what we call the ‘ witch-tide,” when this
monster came running between me and the bluff. I-struck
him on the head with my oar. He gave a sudden dart and
went ashore like Jersey lightning, and I went almost as
quickly after him. Then he rushed for the deep water
again, but chanced to open his huge mouth. This was my
chance, and I rammed the ore in his mouth and down his
throat. Then came a tussle—he pulled and I pried.  After
a long struggle he quieted down; I ran for the boat and got
my largest sword. With it I gave him a gash in the throat
which made him wild with pain. After a while I got a
chance to make him fast to the boat with a line around his
tail. A man came to my assistance and we pounded him
with clubs until he was dead. We waited for the next tide,
as it was hard work to tow a dead porpoise. He doesn’t
float when dead. By hard work we got him ashore and to
camp. Thenwe measured him. He was nine feet ten inches
long, two feet three inches in diameter, and would probably
have weighed more than six hundred pounds.”

_— e r-——
Foreign Bodies in the Eye.

Dr. Thos. R. Pooley (Archives Ophthalmology) reports some
interesting experiments with the magnetic needle for detect-
ing foreign substances in the eye. He concludes: 1. The
presence of a steel or foreign body in the eye, when of con-
siderable size, and situated near the surface, may be de-
termirfed by testing for it witha suspended magnet. 2. The
presence and pocition of such a body may most surely be
made out by rendering it a magnet by induction, and then
testing for it by a suspended magnet. 3. The probable
depth of the inclosed foreign body may be inferred by the
intensity of the action of the needle near the surface. 4.
Any change from the primary position of the foreign body
may be ascertained by carefully noting the changes indi-
cated by the deflection of the needle.
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IMPROVED OPTOMETER.
‘We give an engraving of a novel instrument for measur-

inches. This is effected by the employment of
a convex lens of short focus which shortens the
focus of the lens under test. The instrument is
in some respects similar to a camera, the object
being held in the short detached tube, the lens
to be tested being placed between the two tubes;
the image of the object is formed on a ground
glass carried by the movable tube. There is a
scale on the movable tube, and when the image
on the ground glass is sharp, the scale indicates
the focal length of the lens.

The great utility of this instrument will be
understood when it is known that scarcely any
spectacle or eye glass has the correct focus
marked upon it; and it is often very essential
that the exact focus of a lens be known, for ex-
ample, in matching a glass when its mate is
broken, or in supplying spectacles which are
but very little different from those already
worn.

This instrument is as well adapted to testing
concave as convex lenses, and it may be used
by any light. It is an ornament to the show-
case of a dealer, and will be found very useful
by any one dealing in spectacles as well as the
regular optician.

This invention was recently patented in this

ii

River.

It is proposed to enlarge the entire canal from the | bucket.

The old-fashioned devices entailed considerable

Ohio River to Junction City, Ohio—where it unites with the | labor in raising the filled bucket, but no one doubts that the
ing the focal lengths of lenses, which is capable of measur- | Wabash and- Erie—to the dimensions of the New York and | water was sweeter and better than it would have been had
ing the focus of any lens from three inches to seventy-two|Erie Canal: the prism to be 70 feet wide at water surface, |it been drawn from a closed well with a pump of any kind.
inches, while the length of the instrument is only thirteen | 5214 feet wide at bottom, with a depth of 7 feet: all locks

NEW OPTOMETER.

Our engraving shows a water elevator embodying all that
13 good in the old open bucket, and having new
features which avoid all objections to the wind-
lass and bucket. In this elevator there are
neither brakes nor springs, and the mechanism is
so contrived that no accident can occur from the
running back of the empty buckets. There are
two buckets, worked by the same windlass, one
ascending while the other is descending, thus
insuring a perfect balance of the buckets and
doubling the capacity of the elevator. Ratchets
and pawls are dispensed with and noise avoided,
yet the bucket is stopped automatically at any
given point in its ascent or descent. The me-
chanism by which this is accomplished is exceed-
ingly simple, consisting of rubber balls placed in
tapering pockets on opposite sides of a wheel on
the windlass shaft, and in a lever operated by
the tilting bucket so as to displace one or the
other of the balls and allow the empty bucket to
descend, while the ball, remaining in contact
with the wheel, serves as a clheck on the filled
bucket being raised.

This elevator is adapted to a well of any depth,
since its buckets arc perfectly balanced. The
shaft of the windlass is mounted on roller bear-
ings, reducing the friction to a minimum.

For the sake of convenience an indicator is

country, and is manufactured by Messrs. Scharpf & Adam, | double, with a length of 110’ feet, width of 18 feet, and a | placed on top of the housing and connected with the lever that
depth of 7 feet on the miter-sill; all canal structures of solid | shifts the rubber balls, and shows which way the handle of

Smith’s Arcade, Rochester, N. Y.
———t——
MPROVEMENT IN ANIMAL SHEARS.

The shears shown in the engraving differ from ordinary
sheep shears in having the blades separable
from the handle. This construction ad-
mits of readily detaching the blades so

masonry, the superstructure of highway and railroad bridges | the windlass should be turned.

of iron.
The estimated cost of the first plan from Toledo to Lafay-

that they may be ground separately, sav-

ing a great deal of time in grinding and avoid-
ing rounding the points and corners and
breaking the spring, a thing that often hap-
pens with shears of the ordinary construction.

The construction of the shears will be un-
derstood from the engraving, Fig. 1 showing
the article complete, Fig. 2 being a detail
view of a portion of the spring and the end
of the shear blade.

The handle of the shears is made with a
central spring in the usual manner. On the
outer and inner ends of the arms of the handle
are formed sockets to receive the shanks of
the blades. The apertures of the eyes awe
made square and slightly tapering, and the
shanks are made square and ale tapered,
so that when the shanks have been drawn
snugly into the eyes the blades will be held
firmly and rigidly. On the ends of the shanks
are cut screw threads to fit wing nuts, by

IMPROVED ANIMAL SHEARS.

which the shanks can be drawn snugly into the eyes and | ette, Ind., is $24,236,185.17; that of the second, from Toledo
held securely. The backs of the blades project a little be- to the Ohio River at Cincinnati, is $28,557,178.18.

yond the shanks to form shoulders to rest against the ends |

of the arms of the handle, so that the backs of the blades
and of the arms of the handles will be in line and will form
a smooth surface.

This invention was lately patented by Messrs. C. Benavides
and J. P. Arthur, of Laredo, Texas.

The Piute Census.

The statistics of the Nevada Indians were collected by
Indian enumerators, whose outfit consisted of a pencil and a
sheet of paper. A circle on the paper represented a wigwam
or a camp. Within eachcircle the enumerator placed figures
to represent the number of persons counted, squaws and
children being represented by different signs. Chief Numana,
the supervisor of the Indian count, made up his report from
the paper sheets by taking a number of sticks of various
lengths to denote adults and children of different sizes,
notching those representing females, and sending the sticks
in bundles to the Census Office.

This method, though rude, has served to furnish an accu-
rate census of the Piutes.

_— —eter————

Proposed Lake Erie and Ohio River Ship Canal.

A report of surveys made hy Major John M. Wilson, U. S.
Engineers, describes two possible routes for a ship canal con-
necting Lake Frie with the Ohio River.

The first is by way of the Erie and Wabash Canal to the
navigable waters of the Wabash River, which would then
make the connection through to the Ohio. This would
necessitate the enlargement of the entire route from Toledo
to Lafayette to a width of 70 feet at surface and 5214 feet at
bottom, with double locks 11) feet long, 18 feet wide, with a
depth of 7 feet on the miter-sill, enabling it to pass boats of
240 tons burden, capable of carrying 8,000 bushels of grain,
the amount transported by a train of 20 ordinary freight
cars.

The second route is by the Miami and Erie Canal, which
joins the Wabash and Erie Canal, 1034 miles south of Defi-
ance, thus connecting Toledo and the Lake with the Ohio

—_— - r— .
IMPROVEMENT IN WATER ELEVATORS.
Although the devices that have been invented for elevat-
ing water are almost numberless, it must be admitted that
there is nothing so free from objcctions as the old open
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The size of the curb is two
feet by two feet four inches.

Further information in regard to this useful invention may
be obtained by addressing Mr. Samuel I.
Demarest, agent, Englewood, Bergen county,
N. J.

————tr——
Dangers of Athletic Training,

Absolute Lealth is attained only by the
symmetrical development of all parts of the
body. The man with muscles of steel and a
diseased heart cannot be said to be in good
health, and diseases of stomach, heart, and
nervous system are often—it may even be said
usually—produced by that system of devel-
opment known as training. At a recent row-
ing match in Philadelphia, two plucky lads in
contesting boats fainted as soon as the race
was over. Their condition, which was appa-
rently good, was actually abnormal, and their
systems gave way because the strain which
their muscles met was too great for their vital
functions. Recently a similar but more se-
rious calamity occurred at Sag Harbor. A
Brooklyn lad who had taken part in a pedes-
trian contest, when removed from the track,
fell down dead. He had prepared himself
for walking and running, and depleted his vital organs to
build up his limbs. When the strain came the impo-
verished and most important part gave way. The severe
muscular exercise of college athletes has carried off many
fine young men by consumption, heart disease, and other
disorders, directly traceable to the absurd overwork required
of their bodies. There is a limit of human endurance.
That limit is reached when the body is impaired in one quar-
ter to benefit special organs. The severity of the test by
which athlete prizes are won seems designed rather to award
the laurels to him who is the least healthy, because more
unevenly developed, than to the really best man.—Boston
Jour. Chem.

e ettr—
MISCELLANEQUS INVENTIONS.,

With vulcanizers in which the required temperature is
obtained by confining the steam, especially those used by
dentists, the proper regulation of the temperature is of the
utmost importance, and has heretofore been attended with
difficulty. The usual method is to regulate the flow of gas
to the steam generator by hand; but such method is unre-
liable. Mr. William E. Gwyer, of New York city, has pat-
entedan improved governorfor vulcanizing apparatus worked
by the steam pressure, by which the pressure, and conse-
quently the temperature, is maintained at a nearly uniform
point. The invention consists in a gas cock opened by a
spring and closed by steam pressure, for regulation of the
flow of gas.

An improved snow shovel, which is simple, light, and
durable, has been patented by Mr. Henry E. Vosburgh, of
Auburn, N. Y.

Mr. James H. Egan, of St. Johnsville, N. Y., has patented
an improved cone attachment for stoves which is designed
as an improvement on the cone attachment for which letters
patent No. 229,684 were granted to the same inventor July 6,
1880, and its object is to supply air to the cone without in-
terfering with the draught through the grate.

An impro' ed umbrella and sunshade has been patented
by Messrs. J. T. Liley and F. S. Liley, of London, England.
This umbrella or sunshade is provided with means for auto-
matically expanding or opening it when released from the

catch or tip cup which retains it in the closed position.
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Mr. Charles R. Gorgas, of Wooster, Ohio, has patented
an apparatus that may be readily used by the surgeon with-
out assistance, and in the case of fractures dispenses with
bandages. The invention consists in a frame provided with
an extension slide that is fitted for operation by a rack and
pinion, so that the power required may be readily applied.

An improvement in spoons and forks has been patented by
Mr. Norman S. Boardman, of East Haddam, Conn. The
invention consists in combining with the bowl of a spoon
or tines of a fork a brass wire and glass tip. The wire is
soldered to the bowl at one end, and provided at the other
with a glass tip cast on.

Mr. Thomas Harding, of Brooklyn, N. Y., has patented
an improved reclining chair that may be readily adjusted to
form a reclining chair or bed, and also folded closely for
transportation.

Animproved road grader hasbeen patented by Mr. James
F. McGarry, of Caldwell, Ohio. The object of this inven-
tion is to furnish a road grader so constructed that it can be
readily turned and used in narrow places, will throw no
weight upon the horses’ necks, either when loaded or un-
loaded, and when dumped can be readily drawn back to the
place of loading.

An improved nose piece for eyeglasses has been patented
by Mr. Fred Terstegen, of Elizabeth, N. J. The object of
the invention is to allow the nose rest to be moved in or out
of the same plane with. the glasses, and by the pressure of a
spring to be confined in any particular position, thus insur-
ing firmness to the nose rests, and avoiding the chance slip-
ping of the glasses from their position, and thus injuring
the wearer.

An improved stove board has been patented by Mr. A. L
Griggs, of New York city. The object of this invention is
to produce a stove board that will not tarnish, and that may
be made ornamental without the labor and expense of
varnishing and baking the
boards.

An improved steam chest
for hot-air drying, patented
by Alexander Winward, of
Accrington, county of Lan
caster, England, consists in
a sheet of tubes provided
with cross pipes as well as
inlet and outlet pipes. These
tubes may bc separate for
the greater portion of their

MANUFACTURE OF REAL LACE BY MACHINERY.
Considerable attention has lately been paid in Europe to
the manufacture of lace by machinery. A company has
been organized in Paris with a capital of 2,500,000 francs to
develop M. Malhére’s lace loom.
This loom is a marvel of mechanism, having from 1,800
to 2,000 spindles, which are put in motion at the same time
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that 200 to 300 pins are placed or displaced. But the irevi-
table complication of the members of which it is composed,
though a just object of admiration, is a legitimate cause of
apprchension as to the regular working of the apparatus.
In order to work economically the lace machine must move
with great rapidity, and without very frequent interrup-
tions; but whether these conditions can be realized is a mat-
ter that can be proved only by experiment.

This loom makes real lace, imitating hand work. We
give a photographic reproduction of a sample of Valen-

length and connected to each
other at either end, the tubes
opening at each end into a
cross pipe or steam way, in
such a manner that the steam
may pass through them all;
or the outsides of the tubes
may be joined to each other
by a central web extending
the whole of their length.

An improved self-chalk-
ing holder for chalk lines
which chalks the line perfect-
ly, and does not waste or
break the chalk, has been pa-
tented by Mr. Chauncey
Wing, of Greenfield, Mass.
The invention consists in a
tubular roller or barrel, upon
which the string or line iy
wound, the barrel being pro-
vided with two lcose end
pieces united by a spindle,
upon which a cylindrical
piece of chalk 1is loosely
mounted and pressed against
and into one end of the end
pieces by an adjustable spring
in such a manner thatthecnd
surface of the piece of chalk
is pressed against the string
or line, which passes through
a recess formed by the end
surface of the piece of chalk,
and a laterally projecting
flange of the corresponding
end piece.

Mr. Joha Nagele, of Clar-
endon, Ark., has patented an
improved vehicle wheel hub
designed especially for bug-
gies and light wagons, and
also adapted to heavy vehi-
cles. The invention consists
of a hub provided with open-
sided spoke mortises for stag-
gering spokes, of annular
caps or flanges fitted over the
ends of the hub against the
outer faces of the spoke ten-
ons, and of a projecting band
or collar, in combination
therewith, that encircles the
hub between thetwo sets of
spokes and supports them on
their inner faces,
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Fig. 5. —MALHERES LACE LOOM
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‘ciennes lace made with this machine, also a study of the

rounded mesh of Valenciennes from Bruges. The pattern
is not the work of a regular designer of lace, but was com-
posed spontaneously by M. Malhére, who invented the

1loom: this explains its lack of elegance.

It is claimed that this loom can produce all kinds of lace,
and that competent judges, and even lace-makers, confound
the lace which it produces with that made by hand.
The microscope demonstrates’ to the incredulous that the
weaving is the same as hand-made lace, without the least
resemblance to the imitation.

_For the principal facts we are indebted to the report writ-
ten on this subject by M. Jousselin, engineer. The report
begins by explaining how the inventor was led to construct
the machine.

M. Malhere, in studying with a magnifying glass the inter-
twining of the thread of the lace made by hand, ascertained
that in all kinds of lace, in the network and in the flowers,
the thread is subjected to the same operation. This was the
first conception of the possibility of producing these opera-
tions mechanically. Indeed, if one considers a twist form-
ing the mesh of the Valenciennes and the knot of the figure
constituting the flower, it is ascertained that the thread No.
1 (Fig. 1) crosses successively over thread No. 2, over thread
No. 4 (which was crossed over No. 8), and under No. 3, in
order to return, passing over and under the threads until it
resumes its original direction, forming thus, with the three
other threads, a twist of four threads. In Fig. 2, the adja-
cent threads, 1 and 2, pass suddenly in a transverse direc-
tion, twisting with a half revolution, and passing in alterna-
tion over and under threads 3, 4, 5, 6.

This problem, then, is reduced to making a twist of
two contiguous threads from right to left or from left to
right, according to the requirements of the design, and mak
ing it in such a manner that this twisting will be effected at
will from right to left or from
left toright in order to reverse
the thread below or above.

In consequence of thisit is
necessary to accomplish me-
chanically the transposition
of the threads in order to
put in proper relation those
threads which are destined to
be worked together, and M.
Malhere conceived the funda-
mental idea of making a ma-
chine employing rotative
disks, which contain two
threads capable of being
twisted together by a half
revolution or a complete
revolution. These disks are
tangent and in pairs, capable
of transferring the thread
from disk to disk, and are ar-
ranged in the segment of a
cylinder, in order that the
threads between the disks and
their converging point may
be as nearly as possible of a
uniform length. The lace is
produced in the geometrical
center of the segmental frame.
Several bands of lace are
produced simultaneously by
the superposition of the
thread carriers. M. Malhere
has alsoinvented a comb with
independent teeth which re-
places the pins of the hand
lace worker. The movements
of the several independent
members of this machine are
controlled by the Jacquard
arrangement of perforated
cards. Such is the succes-
sion of ideas which led to the
invention of the lace loom.

The lace from the spindles
of the hand lace-worker is
not madelike net or imitation
lace, by two distinct groups of
threads, warp and woof, but
by veritable twisting, in the
interlacing of which all the
threads may concur, follow-
ing the fancy of the designer.

The interlacing threads are
collected and fixed in the cen-
tral part of the machine (cor-
responding to the pillow of
the hand lace-maker by
means of pins. This band
method of making lace sug-
gested to M. Malhere the pe-
culiar form which he has
adopted for the frame of his
automatic loom. It consists
of two concentric cylinder
segments supported at a con
venient height upon a cast
iron table. As all parts of
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the segmental frame are nearly equidistant from the con-
verging point of the threads, the tension of the thread is
uniform, and this arrangement allows each one of the bob-
bins to circulate in the interior of the cylindrical surface
without any displacements of the threads. In the work by
hand the lace-maker chooses among the suspended spindles
around the drum those that she needs successively; she rolls
them between her fingers, either to the right or to the left,
in order to twist the threads and interlace them;then she
sets the pin which fastens this portion of the mesh, until by
another interlacing another mesh is formed, when she with-
draws the pins from the portion of the work already finished.
Then three kinds of movements are required: A conveying
or removal of the selected spindles; rotation of the spindles
to the right or to the left; the fixation and displacement of
the pins

Fig. 3.—Bruges Valenciennes made by the Lace Loom.—From a Photo-
graph.

From what has been said, it will be seen that each thread
must work in a manner absolutely independent, and this
independence of the different elements constitutes the great
difficulty of the mechanical problem.

If one places himself in the center of the Malhere loom,
baving in front of him the lower segment, it will be seen
that this segment is perforated over all its circumference,
and that each one of the holes is filled by a metallic cylin-
der which manipulates the thread, and is operated and con-
trolled by the Jacquard mechanism. According to the pierc-
ing of the pasteboard of the Jacquard band, the carriages
carrying the bobbins are pushed from the groove of one pin
to the groove of another, by little pushers, and may occupy
successively all the disks.

In order that the threads leading from the bobbins to the
rollers, which occupy the center of the loom, may be inter-
laced or twisted, the transposition of the bobbins must be
by circular motion.

Fig. 4—Bruges Valenciennes.

An arrangement of rack work and pinions worked by a
double chain is controlled by another set of perforated
cards, giving an intermittent traction to the chains. This
latter Jacquard arrangement is capable of imparting to the
cylinders a quarter or half revolution as is needed. We
have said that the heads of the pins are tangent in a vertical
direction and in a horizontal direction. This construction is
not only designed to increase the height of the segments and
the number of rows of pins, but to allow the transport of
the bobbins from a determined horizontal row into the row
situated imwediately below or above it. When a bobbin is
to be transferred from one row to another, the pins in the
Jacquard mechanism corresponding to the motion required
cause the pin in the segmental frame to turn a quarter of a
revolution only, the sliding groove assuming a vertical posi-

tion, then the bobbins are moved forward in a vertical di-
rection, and a second quarter revolution of the pin places
the bobbin in a horizontal position in such a way as to renew
the interlacing of the threads.

The heads of the pins may be compared to the turntable
of a railroad. The aim is to remove or add threads, as cars
are added or removed in the composition of trains.

The insertion of the retaining pins may be from above or
below. The inventor has preferred the latter method, as it
furnishes a solid base for the pins and facilitates the removal
of the finished fabric. These pins have a lateral and vertical
motion.

At the moment that the interlacing of thethreads is
effected, the retaining pins placed behind and at a little dis-
tance from the roller must remain pressed down in order not
to interfere with the play of the thread. When the inter-
lacing is accomplished the pin rises in the angle formed by
the threads, and the threads are separated by the horizontal
movementof the carriages which carry them.

Arriving at a height a little above the upper net of
threads, the pin is maintained laterally by a metallic plat-
form, which is traversed over all its surface by radial slots
equal in number to the pins, and the lower end of each
pin is attached to a slider, maving in a vertical guide,
which is capable of moving towards the roller, bringing
the pin against the twist previously formed, where it is
arrested by a stop, and the pin continues stationary as
long as it is necessary to maintain the mesh. In order to
release itself and before returning to the point of departure,
it falls below the net of threads, in such a way as not to
touch them in its retrograde movement. These quadrangu-
lar displacements of the pins are cffected independently,
being controlled by Jacquard mechanism.

Such, in general terms, is the lace loom of M. Malhere
which has been recently exhibited in Paris. The apparatus
is certainly a masterpiece of mechanism, and is an ingenious
conception. Theaccompanying engraving indicates in some
measure the intricacy of the machinery.—La Nature.

—_— —~—vtr————
Bro. Gardner on Labor and Capital.

The Lime-Kiln Club is a facetious creation of the Detroit
Free Press, aud the reports of the imaginary meetings of the
club, under the imaginary presidency of Brother Gardner,
furnish the readers of the Press with perennial supplies of
wit. The following is a specimen:

The Secretary read the following:

Cuicaco, March 30, '81.— Bro. Gardner—Please inform
your friends whether you sympathize with capital or labor,

and oblige a
WORKINGMAN.

““In the fust place, dar’ am no call for me to sympathize
with either,” replied the old man in answer. ‘“Onc am jist
as necessary to the odder as twowheelstoa wagun. Capital
cl’ars away a spot an’ builds a factory an’ gins fifty or a
hundred men a chance to airn a fa’r support fur demselves
an’ families. Dat factory wouldn’t be dar’ ’cept fur capital,
an its wheels can’t move widout labor. If dis’ workin’
man wanted to draw me out on the.question of strikes I has
only a word to say. I believe dat de average employer
pays his help a f’ar price an’ all he kin afford to. I b’lieve
he knows his business, an’ am mo’ competent to run it dan
de men who labor fur him. If I can't work fur a man fur
de price he offers I stan’ aside.
do goin’ price, an’ [ doan’ let him tell me dat I mus’ do thus
an’ so. Men strike bekase dey can’t dictate, but de same
men wouldn’t be willin’ dat deir employers should dictate to
dem how much rent to pay, what close to buy, and how to
spen’ deir wages. As I said befo’dar am no call fur sympa-
thy in de case. De mo’ strikes we have de less money will
be put into manufactures. When a capitalist kin loan his
money at good interest he am foolish to put it into a factory
whar’ demagogues kin hariss an’ ruin him. Jist you remem-
ber what I'm talkin’. De mo’ unions de less factories. De
mo’ strikes de less work. Do you fink I'm foolish 'nuff to
take my $800 out’n de bank, whar’ principal an’ interest am
safe asarock, an’ put it intoa coopershop, whar’ three work-
men could sink de hull of it in one strike bekase I couldn’t
pay mo’ fur makin’ de bar’ls dan de same would sell fur?
Shoo! Fings am comin’ to a putty pass when de man wid
a shovel on his shoulder kin boss de man whose factory
turned out dat identical tool!”

— e —
AGRICULTURAL INVENTIONS.

Mr. Bishop L. Smith, of Loogootee, Ind., has patented a
riding revolving horse rake for raking stalks, grain, and
hay, so constructed that it can be easily and conveniently
controlled by the rider.

Mr. Charles S. Giger, of Highland, Ill., has patented an
improved harrow, so constructed that either side or the
whole harrow can be readily raised from the ground to clear
the harrow teeth of trash.

An improved mower and reaper has been patented by Mr.
Milan D. Farnam, of Ira Hill, N. Y. The invention consists
in the peculiar construction of the mechanism for connect-
ing the cutter bar and shoe, and also for connecting the pit-
man with the shoe and the cutter bar; also in the combina-
tion with the various bearings of mechanism for taking up
the wear; and in the combination with the brace or coupling
of a mechanism for holding the brace bar and the shoe at the
desired distance from the ground.

An improved cultivator has heen patented by Mr. Lafay-
ette K. Tipton, of Maysville, Mo. The object of this inven-
t16n is to furnish a cultivator so constructed that it can be
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If T hire a man I pay him

readily adjusted to work deeper or shallower in the ground,
that the points of draught attachment can be adjusted
jdirectly in front of the centers of resistance, and that the
mechanism will not be broken should the plows strike ob-
structions.

Mr. William J. Powell, of Marshfield, Mass., has patented
a cotton harvester, which gathers cotton from the plant
while in the field by means of a vacuum.

Mr. John L. Scharff, of Womelsdorf, Pa., has patented a
bean pod stringer for removing the string or threads from
i bean pods, and cutting off the ends of the pods. It consists

in three bars, forming a clamp, clamping screw, a block or
; blocks having a semicircular flange, and a curved knife for
removing the strings from the pods.

" Mr. Thomas W. Hogsett, of Edray, West Va., has patented
an improved churn, which is simple, easily operated, and
the working parts of which can be adjusted for the operator
while either sitting or standing, and which working parts
can be placed aside altogether when the churn is to be
cleaned.

Exploration of the Benl River.

The April number of the Kansas City Review of Science
contains an article by Professor John D. Parker announcing
the recent important discoveries by Dr. E. R. Heath in South
America. Dr. Heath has solved the problem of the Beni
River, and completed in this respect the work of Professor
Orton, left unfinished by his untimely death. He has dis-
covered two new rivers, one of which has been named in
honor of Professor Orton, and explored the hitherto un-
known mouth of the Madre de Dios, which is 2,350 feet wide
where it empties into the Beni. The ‘‘multitudes of man
eating savages,” so long believed as existing along the Beni
River, proved to be a myth, and the superstitious fear that
has so long hung over this portion of the Beni River has
been dissipated. He accomplished this perilous exploration
in a frail canoe with two Indians, at his own expense. Dr
Heath will hereafter be remembered and counted among the
discoverers of South America.

o>
>

The Chagres River Dam.

Late advices from the Isthmus of Panama state that the
engineers of the proposed ship canal have sunk a shaft 100
feet deep, where the Chagres River dam is to begin, and
have not yet found bed rock. This is not an encouraging
sign, as the possible success of the canal hinges on the feasi-
bility of diverting the course of the river by the proposed
dam. The dam will have to be over a mile long and 150
feet high. It is proposed to make it 8,150 feet wide at bot-
tom and 780 feet at top, the lake created by it to contain a
| thousand million tons of water. This is a stupendous pro-
! ject at best; and if the foundations of the dam must be laid
| more than a hundred feet below the surface, the successful
iissue of the undertaking to which it is preliminary becomes
more than ever problematical.

Gorvespondence,

A Remarkable Hailstorm in Arkansas.
To the Editor of the Scientific American:

We were visited on the afternoon of April 11 by the
most terrific hailstorm ever witnessed in this region. The
|atmosphere had been oppressive for twenty-four hours, the
thermometer reaching 738° Fah. at 2 P.M., and the hygro-
meter showed the air to be nearly saturated with moisture.
About 5:30 P.M. the air was ‘“hot” and suffocating. Two
cloud masses appeared moving upon us, the one from the
,southwest soon presenting the peculiar * boiling,” jagged
"appearance so often noticed in precursors to hail; the other,
from the northwest, very black and moving rapidly. A
little before the time of meeting the sky overhead was of a
livid green color. The first dash of hail was from the west,
but the direction of the falling stones was quickly shifted to
northwest, and finally almost from due north. It was ob-
served that the stones fell, for the most part, at an angle of
not more than 10° or 15° from the vertical, and their effect-
ive force indicated a fall from a considerable height. The
storm continued about fifteen minutes, and the noise pro-
duced was almost deafening. I was able to make some
measurements, which will convey a better idea of the size
and nature of this hail. One stone measured 7 inches in
circumference, and weighed 5'6163 ounces avoir. Six
stones showed an average diameter of 2-2 inches, and
together weighed 14'119 ounces avoir. Other stones were
picked up later which would measure nearly 8 inches in
diameter.

The stones were formed by ten to fourteen concentric
layers of snow and ice around a single nucleus, the outside
layers being chiefly snow, and deeply corrugated. The
shape, in many cases, was not spherical, but more like that
of an apple, having two flattened and pitted surfaces oppo-
site. The average number of stones found upon the level
ground was about 135 per square foot. I hardly need say
that the damage has been very great. The iron roofs in the
town have been well nigh ruined. The tin roofs fared, in
some cases, better, but present very much the appearance
of a waffle iron. The destruction of glass has been im-
mense, the heaviest double thick offering no effective resist-

ance. A number of small animals were killed or injured.
Men exposed to the storm were badly bruised. Is not this
the champion hailstorm of the season ? C P. C,

Fayetteville, Ark., April 13, 1881,
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COFFEE.—ITS USES AND MEDICINAL QUALITIES.

BY HENRY SEGUR, M.D.

Doctor Bock, of Leipsic, says:* ¢ The nervousness and
peevishness of our times are chiefly attributable to tea and
coffee;” he says that ¢ the digestive organs of confirmed cof- |
fee drinkers are in a state of chronic derangement, which
reacts on the brain, producing fretful and lachrymose
moods. Ladies addicted to strong coffee have a characteristic |
temper, which may be described as a mania for acting the
persecuted saint,” etc.

I cannot agree with Dr. Bock that the nervousness and
peevishness of the present time are to be attributed to the
use of coffee. If people are more nervous or in worse humor
now than formerly, we may find other causes arising from
the customs and habits of society much more likely to pro-
duce such a state of things than the use of this particular arti-
cleofdiet. Ihave no intentionof pointing out many changes
and peculiarities in the habhits of the age to show many other
more prominent reasons for people being in bad humor be-
sides the use of coffee. My object is to defend coffee from
a slander aimed at one of our best friends—a friend more
likely to relieve the morbid state of things complained of
than to produce it. Who that has experienced the good
effects of coffee can sit quietly and hear it abused? espe-
cially by an estimable physician who has written learned
books on the nervous system. The nerves of every honest
friend of coffee tremble with the shock of an attack from
such a quarter.

Let us examine the effects of coffee on the economy.
Taken in moderation it is a mental and bodily stimulant of
a most agreeable nature; and, followed by no harmful re-
action, it produces contentment of mind, allays hunger and
bodily weakness, and increases the incentive and capacity
for work, makes man forget his misfortunes, and enables
those who use it to remain a long time without food or
sleep, to endure unusual fatigue, and preserve their cheerful-
ness and contentment.

Jomand says: ‘“An infusion made with ten ounces of cof-
fee enabled me to live without other food for five consecu-
tive days, without lessening my ordinary occupations, and
to use more and more prolonged muscular exercise than I
was accustomed to without any other physical injury than
a slight degree of fatigue and a little loss of flesh.” |

The mental exhilaration, physical activity, and wakeful-
ness it causes, explain the fondness for it which has been
shown by so many men of science, poets, scholars, and
others devoted to thinking. It has, indeed, been called ‘ the
intellectual beverage.”

Itsupported the old age of Voltaire, and enabled Fontenelle
to pass his hundred years.

The action of coffee is directed chiefly to the nervous sys-
tem. It prcduces a warming, cordial impression on the
stomach, quickly followed by a diffused, agreeable nervous
excitement, which extends itself to the cerebral functions,
giving rise to increased vigor of imagination and intellect,
without any subsequent confusion or stupor, such as are
characteristic of narcotics.

Coffee contains essential principles of nutrition far exceed-
ing in importance its exhilarating properties, and is one of
the most desirable articles for sustaining the system in cer-
tain prostrating diseases; as compared with the nutrition to
be derived from the best of soups, coffee has decidedly the
advantage, and to be preferred in many instances.

Liebig says: ‘“ We shall never know how men were first
led to the use of coffee, but that we may consider the article
<0 remarkable for its action on the brain and the substance
of the organs of motion, and as an element of food for or-
gans as yet unknown, which are destined to convert the
blood into nervous substance, and thus recruit the energy
and the nervous moving and thinking faculties.”

The medicinal effects of coffee are very great. In inter-
mittent fever I have used it with the happiest effect in
cutting short the attack, and if properly managed is better
in many cases than the sulphate of quinine. In that low
state of intermittent, as found on the banks of the Mississippi
River and other malarial districts, accompanied with enlarged
spleen and torpid liver, when judiciou-ly administered it is
one of the surest remedies. In these cases itshould be given
in decoction made with four ounces of well roasted and
ground coffee, boiled in a quart (16 ounces) of water in a
covered vessel, down to half a pint (4 ounces), and two table-
spoonfuls given hot every two hours, commencing six hours
before the expected attack, and keeping the patient well
covered in bed. J

It bas been found that in typhus fever coffee increases the
elimination of urea, and so far purifies the blood without in-
creasing the destructive metamorphosis of tissue, and that it
lessens coma and low delirium.

In yellow fever, from a long experience, I consider cof-
fee as my chief reliance, after other necessary remedies have
been administered; it restrains tissue change, and thus be-
comes a conservator of force, in that state in which the
nervous system tends to collapse, because the blood has be-
come impure; it sustains the nervous power until the depura-
tion and reorganization of the blood are accomplished, and
has the advantage over other stimulants in inducing no in-
jurious secondary effects.

In spasmodic asthma its utility is well established, whoop-
ing cough, stupor, lethargy, etc.

In the hysterical attacks of seme females, for which the
physician can form no diagnosis or cause for the peculiar
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and eccentric symptoms manifested; a screaming, crying,
staring, kicking patient, with no coherent answer for the
medical adviser, at the same time with an evident tendency
to act the persecuted saint—give her a cup of well made,
strong, black coffee, she becomes quiet, revives, smiles be-
nignly, as if she had swallowed a panacea that had suddenly
delivered her from the clutches of the imps of Satan and
wafted her from all the miseries of a condemned and tor-
tured spirit to the Elysian fields of Houris.

‘We have used it as aremedy in croup, diphtheria, nephritis,
chronic dirrhea, etc. In poisoning from opium it is well
known as the best remedy, and always on hand.

Hayne says: ¢ That in a case of violent spasmodic disease,
attended with short breath, palpitation of heart, and a pulse
so much increased in frequency that it could scarcely be
counted, immediate relief was obtained from a cup of cof-
fee, after the most powerful antispasmodics had been used
in vain for several hours,” etc..

After a hearty meal a cup of coffee will relieve that sense
of oppression so apt to be experienced, and enable the
stomach to perform its offices with comparative facility.

Infact, coffee carries healing on its wings. It is opposed
to malaria, to all noxious vapors; as a disinfectant it has
wonderful powers; as an instantaneous deodorizer it has no
equal; for the sick room, the fetid odors arising from
cutaneous exhalations are immediately neutralized by simply
passing a chafing dish with burning coffee grains through
the room.

It may be urged that an article possessing such powers and
capacity for such energetic action must be injurious as an
article of diet of habitual employment and not without de-
leterious properties; but I have never noticed any corre-
sponding nervous derangement after its effects have disap-
peared, as is seen in narcotics and other stimulants. The
action imparted to the nerves is natural and healthy, and I
must positively deny that the habitual use of the article is
injurious.

Habitual coffee drinkers generally enjoy good health and
live to a good old age. Some of the oldest persons I have
ever known have used it from earliest infancy without feel-
ing any depressing reaction, suchas is produced by alcoholic
stimulants.

In Porto Rico our fairest part of creation, at the tender-
est age, have been induced to forget the delicious draught
from the maternal fountain by the substitution of a decoc-
tion of coffee, which soon becomes the daily beverage.

Mayaguez, Porto Rico, 1881.

—_ et >
What is the Legal Fence ?

The Indianapolis Journal has taken pains to gather infor-
mation as to the laws regarding the fencing of railroads in
sister States. In Massachusetts the legal fence is four feet
high. A ‘‘sufficient barrier ” only is demanded, whether the
equivalents be furnished by streams, ditches, live growths,
or constructions in wood, stone, or other material. Vermont
and Connecticut legal fence is five and a half feet high, with
provisions essentially as above. In Maine and New Hamp-
shire the legal fence is four feet high; Rhode Island, stone
or wood fences must be four and a half feet high; hedges
and ditches are elaborately described.

New York.—The town meetings prescribe what shall be
deemed a legal {fence in each town. Assessors and com-
missioners of highways perform the duties of fence viewers.
Four and a half feet is the usual height prescribed.

Pennsylvania.—Towns and counties secure special legis-
lation for fencing railway lines, and to prevent running of
the stock at large.

New Jersey.—Fences are to be four feet two inches high,
of wood, brick, or stone, and four and a half feet if of other
materials.

Delaware.—Four feet, with a ditch within two feet, is a
lawful fence. Wood or stone fences, or hedge, four and a
half feet high.

Maryland, Virginia, North Carolina, Georgia, Florida, Ala-
bama, Arkansas, Tennessee.—Legal fences five feet high.

West Virginia.—Legal fences four and a half feet high.

South Carolina.—Fences must be six feet high, of wood
or hedge, or ditches equivalent as barriers.

Missouri.—Hedge five feet, fence four and one half feet.

Kentucky.—*“ All sound or strong fences five feet high,
so close that stock cannot creep through,” is the definition
of the legal fence. .

Ohio.—*“ A fence, of whatever material, constructed in all
respects such as good husbandmen ought to keep.” Statute
of 1865.

Illinois.—** Fences four and one half feet high, of what-
ever material the fence viewers shall deem sufficient.”

Michigan.—*‘ Fences four and one half feet high of rails,
timber, boards, stone, or other things deemed equivalent
thereto in the judgment of fence viewers.”

Wisconsin.—‘“ Fences four and one half feet high,” etc.
By act of April, 1878, barbed wire fence is defined as a legal
fence.

Minnesota.—*‘ Fences four and one half feet high,” etc.
Barb fence defined by the act of 1877,

Iowa.—‘ Four and one half feet high, or fifty-four in-

ches.” Barbed wire fence prescribed as legal fence, 1876.
Texas.—“ Five feet high.” Barbed wire defined as legal
fence.

Kansas.—‘ Worm fences four and one half feet; turf,
four feet with ditches; wire fence; posts twelve feet apart.”

Nebraska.—The legal fence is described as ‘‘such a fence
as good husbandmen generally keep.”
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California.—The legal fence is described with great par-
ticularity. Wire, post and rail, brush, picket; ditch and
Ipole and hedge wire remces, not less than three separate
| strands, the first cighteen inches from the ground, the others
two and one foot apart.

Colorado, Arizona, Montana, and Utah.—Four and one
half feet high.

New Mexico, Idaho, and Washington.—Four feet high.

In Washington Territory barbed wire fence must carry
a top rail of wood.

Indiana.—Any structure in the nature of a fence, such as
good busbandmen generally keep.

—

Tobacco Smoke.

In further research on this subject Dr. LeBon finds that
collidine, the new alkaloid existing in tobacco smoke (with
other aromatic principles, and prussic acid, as well as nico-
tine), is a liquid of agreeable and very penetrating odor, and
as poisonous as nicotine, the twentieth part of one drop suf-
ficing to paralyze and kill a frog. It is the prussic acid and
various aromatic principles that cause headache, giddiness,
and nausea in smoking certain tobaccoes that contain little
nicotine. Other tobaccoes, rich in nicotine, have no such
effects. The tobaccoes containing most prussic acid and colli-
dine are those of Havana and the Levant. The dark semi-
liquid matter which condenses in pipes and cigar-holders
contains all the substances just named, as well as carbonate
of ammonia, tarry and coloring matter, etc. 1t is very
poisonous; two or three drops of it will kill a small animal.
The combastion of tobacco destroys but a small part of the
nicotine, and most of this appears in the smoke. The pro-
portion absorbed by smokers varies according to circum-
stances, but hardly ever falls below 50 centigrammes per100
grammes of tobacco burnt. About the same quantity of
ammonia is absorbed at the same time. Naturally, more of
the poisonous principles are absorbed where the smoke is
breathed (as in a room); less in the open air. A frog placed
in a receiver containing a solution of nicotine, with about
one drop of that substance to a little of water, succumbs in
a few hours. Tobacco smoke contains about 8 milliliters of
carbonic oxide per 100 grammes of tobacco burnt. The
poisonous properties of tobacco smoke are not due to this

gas, as has been maintained in Germany.
R o o S e —

The Absorption and Scattering of Heat by Leaves.

In order to rightly understand the 7ole of heat in the
growth of plants, it is important to know what part of the
heat rays which strike the leaves is absorbed by them, what
part is thrown back and scattered, and what part passes
through them to lower organs. An inquiry of this nature
has been recently made by M. Maquenne. Of his method
we will merely say that he used as constant heat source a
Bourbouze lamp (in which a platinum wire is kept glowing
{by aregulated mixture of coal gas and air); and for some
experiments with low temperatures he employed Leslie’s
cubes. The results of the research are briefly as follows:
| 1. Allleaves scatter a part of the heat they receive verti-
| cally to their surface; with the Bourbouze lamp this diffu-
sion is about 023 of the whole heat, with a Leslie cube a
small percentage.

2. Generally the under side scatters more than the upper,
but the reverse sometimes occurs.

3. Leaves absorb a good deal of heat from the Bourbouze
lamp, the absorption being due to the presence of absorbing
substances, especially chlorophyl and water, in the tissue,
and to the diffusion taking place internally at the surface of
each cell; it is generally greater at the upper side than at the
lower,

4. Thick leaves absorb more than thin leaves.

5. The absorptive power of leaves for the heat of boiling
water is very nearly equal to that of Jampblack.

6. Leaves let heat pass through better the thinner or
younger they are.

7. The radiating power of leaves with a great excess of
temperature is pretty near that of lampblack; it decreases a
little when the inclination increases.

8. The absorptive power of chlorophyl is, on an average,
equal to that of water for rays of the Bourbouze lamp, and
increases proportionately to withdrawal, in one direction or
the other, from the heat mazimum.

Lime in Agriculture,

All writers on agricultural subjects seem to agree that the
use of lime on clayey soil is of great benefit, crops thus
treated showing the advantage of its mixture with the soil.
A correspondent to the Farmer’s Review writes from France
that the European farmers coincide with our agriculturists
in this respect, and concludes as follows:

The extending use of lime is excellent for clay soils.
Argil augments in volume when moist—diminishes when
dry. Carbonate of lime possesses neither of these properties;
applied then to cold clay soils it enables the air and heat to
penetrate more readily, thus making the land friable. On
light soils the action of lime is weak, and on those very
light the use of lime is misplaced. But as the action of
lime rapidly transforms the nutritive capital of the land, its
success cannot be permanent unless rationally supplemented
by direct fertilizers, as farm yard manure, etc. Hence, the
adage, Lime enriches the father, but ruins the children. If
the soil have an excess of acids, lime ¢ sweetens” by neu-
| tralizing them; all cultivated soils are slightly acid, such
‘being necessary for vegetation. Too much, however, acts
ldirectly on plants, and indirectly by the formation of solu-
ble and noxious salts of iron.
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Buginess and Levsonal,

The Chargefor Insertion under this head ts One Dollar
a linefor each insertion ; about eight words to a line.
Adverti ts must be 7 d at publication office
asearly as Thursday morning to appear in next issue.

The Medart Pat. Wrought Rim Pulley. See adv., p. 284
Gardiner’s Pat. Belt Clamp. See illus. adv., p. 285.
Light Tramway Engines, flexible wheel-base, wood or

iron rails. Address W. A. Gilday, 54th St., Phila., Pa.

German Corn Remover will allow nicer fitting boots.
Take no other. Sold by druggists. 25 cts.

Grain Nickel, Nickel Anodes Rolled or Cast, Nickel
Salts. Greene, Tweed & Co.,118 Chambers St., N. Y.

For Sale.—Two Locomotive Boilers, by Danl. W.
Richards & Co., 92 Mangin St., New York.

If your brain is overtaxed, use Van Beil’s “ Rye and
Rock.” It forms carbon.

Cutlers for Teeth of Gear Wheels formed entirely by
machinery. The Pratt & Whitney Co., Hartford, Conn.

Portable Railway Track and Cars. Contractors, Plant-
ers, Miners, send for circulars. Francis W. Corey & Co.,
5 & 7 Dey St., New York; Y5 \WWashington St., Chicago, Il

Why be tortured with hard or soft corns? German
Corn Remover cures every time. For sale by all druggists

Emery, Glue, Composition, Pumice, and all Goods
for Polishing Metals. Greene, Tweed & Co., New York.

Essay on Inventions.—What qualities will make them
profitable, and how to incorporate these qualities in in-
ventions. 25 cts. postpaid. Address N. Davenport, Val-
paraiso, Ind.

Second-hand Lathes, Planers, Boring and Turning
Mills, good as new, for sale cheap. Apply to Barbaroux
& Co., Louisville, Ky.

For the best Jig Saw Blades, go to Wm. Cuddy, 108
Hester St., New York.

If your boiler foams, it is caused by impurities sus-
pended upon the surface of the water. It isa foul pro-

ceeding, and can be entirely obviated by the Hotchkiss
Mechanical Boiler Cleaner. 84 John St., New York.

Improved Skinner Portable Engines. Erie, Pa.

“Rival” Steam Pumps for Hot or Cold Water; $32
and upward. John H. McGowan & Co., Cincinnati, O.
Skinner’s Chuck. Universal, and Eccentric. See p. 268.
Satety Boilers. See Harrison Boiler Works adv., p. 252.

Inventors sending a three cent stamp to Inventors’ In-
stitute. Cooper Union, New York city, will receive a copy
of the Industrial News free.

The Eureka Mower cuts a six foot swath easier than
a side cut mower cuts four feet, and leaves the cut grass
standing light and loose, curing in half the time. Send
for circular. Eureka Mower Company, T'owanda, Pa.

The Newell Universal Mill Co., Office 7 Cortlandt St.,
New York, are manufacturers of the Newell Universal
Grinderforcrushing oresandgrinding phosphates, bone,
plaster. dyewoods, and all gummy and sticky substances.
Circulars and prices forwarded upon request.

Pure Oak Leather Belting. C. W. Arny & Son, Ma-
nufacturers, Philadelphia. Correspondence solicited.

Jenkins’ Patent Valves and Packing ** The Standard.”
Jenkins Bros., Proprietors, 11 Dey St., New York.

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

Wood-Working Machinery of {mproved Design and
Workmanship. Cordesman, Egan & Co., Cincinnati, O.

The ¢ 1880 ** Lace Cutter by mail for 50 cts.; discount
tothe trade. Sterling Elliott,262 Dover St., Boston, Mass.

Experts in Patent Causes and Mechanical Counsel.
Park Benjamin & Bro., 50 Astor I1ouse, New York.

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

Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Company, limited. Erie, I’a.

Power, Foot, and Hand Presses for Metal Workers.
Lowest prices. Peerless Punch & Shear Co. .52 Dey St.,N.Y,

National Steel Tube Cleaner for boiler tubes. Adjust-
able, durable. Chalmers-Spence Co., 40 John St., N. Y.

Corrugated Wrought Iron for Tires on Traction En-
gnes, ete. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g, Pa.

Best Oak Tanned T.eather Belting. Wm. F. Fore-
paugh, Jr., & Bros., 531 Jefferson £t., Philadelpbia, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes, Buffalo, N. Y.

Wright's Patent Steam Engine, with automatic cut
off. The best engine made. For prices, address William
Wright, Manufacturer, Newburgh. N. Y.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus.
ete. Condit, Hanson & Van Winkle, Newark, N. J.,and
92 and 94 Liberty St., New York.

Clark Rubber Wheels adv. See page 236.

Presses, Dies, Tools for working Sheet Metals, etc.
Fruit and other Can Tools. E. W. Bliss. Brooklyn, N. Y.

For the Cheapest Process of Manufacturing Bricks,
see Chambers Bros. & Co.’s adv., page 254.

Cope & Maxwell M’f’g Co.’s Pump adv., page 252.
For Pat. Safety Elevators, Hoisting Engines. Friction
Clutch Pulleys, Cut-off Coupling, see Frisbie’s ad. p. 252.

Mincral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p.252.

For Thrashing Machines, Engines, and Horse Powers,
seeillus. adv. of G. Westinghouse & Co., page 253.

The I. B. Davis Patent Feed Pump. See adv., p 269.

Moulding Machines for Foundry Use. 33 per cent
savedinlabor. Seeadv.of Reynolds & Co., page 269.

The Sweetland Chuck. See illus. adv., p. 269.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of Solo-
man'’s Parallel Vise, Taylor. Stiles & Co.,Riegelsville.N.J.

For best Duplex Injector, see Jenks’ adv., p. 269.

The American Electric Co., Proprts Mfrs of Thomp-
son Houston System of Electric Lighting the Arc Type.

See Bentel, Margedant & Co.'s adv., page 285.
Clark & Heald Machine Co. See adv., p. 286.

For the best Diamond Drill Machines, address M, C.
Bullock, 80 to 88 Market St., Chicago, Ill,

Blake ¢ Lion and Eagle '’ Imp'd Crusher. See p.284.

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y.

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

50,000 Sawyers wanted. Your full address for Emer-
son’s Hand Book or Saws (free). Over 100 illustrations
and pages of valuable information. How to straighten
saws, etc. Emerson, Smith & Co., Beaver Falls, a.

Peerless Colors—For coloring mortar. French, Rich-
ards & Co., 410 Callowhill St., Philadelphia, Pa,

See Special Bolt Forging Machine Notice, page 300.

Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochester, N. Y. See illus. adv. p.284.

For the manufacture of metallic shells. cups, ferrules,
blanks,and any and all kinds of small press and stamped
work in copper, brass, zing, iron, or tin, address C. J.God-
frey & Son, Union City, Conn. The manufacture of small
wares, notions, and novelties in the above line, a spe-
cialty. See advertisement on page 253.

Elevators, Freight and Passenger, Shafting, Pulleys
and Hangers. I. S. Graves & Son., Rochester, N. Y.

For all kinds of Special Rubber Goods,address Akron
Rubber Works, Akron, O.

Gear Wheels for Models (list free); Models, Experi-
mental Work, ete. D. Gilbert & Son, 212 Chester St.,
Philadelphia, Pa.

Gould & Eberhardt’s Machinists® Tools. See adv., p.284.

For Heavy Punches, etc., see illustrated advertise-
ment of Hilles & Jones. on page 284.

Comb’d Punch & Shears; Universal Lathe Chucks. Lam-
bertville Iron Works, Lambertville, N. J. See ad. p.253.

Reed’s Sectional Covering for steam surfaces; any
one can apply it; can be removed and replaced without
injury. J. A. Locke, & Son, 40 Cortlandt St., N. Y.

4to H. P. Steam Engines. See adv. p. 286.

C. B. Rogers & Co., Norwich, Conn., Wqod Working
Machinery of every kind. See adv., page 28g.

Long & Allstatter Co.’s Power Punch. See adv., p. 285.

For best low price Planer and Matcner, and latest
improved Sash, Door, and Blini Machinery, Send for
catalogue to Rowley & Hermance, Williamsport, Pa.

Rowland’s Vertical Engine. Wearing parts of steel.
Broad bearings. F.C.& A.E.Rowland, New Haven, Conn.

The only economical and practical Gas Engine in the
market is the new ‘ Otto” Silent, built by Schleicher.
Schumm & Co., Philadelphia, Pa. Send for circular.

Tyson Vase Engine, small motor, 1-33 H. P.; efficient
and non-explosive; price $50. See illus. adv., page 284.

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. See p.285. Totten & Co., Pittsburg.

Use Vacuum Oil Co.’s Lubricating Oil. Rochester,N.Y,
Lightning Screw Plates and Labor-saving Tools, p. 286.

Good Machinists and Vise Hands wanted. Address
Watertown Steam Engine Company, \Watertown, N. Y.

Catechism of the Locomotive, 625 pages, 250 engrav-
ings. The most accurate, complete. and easily under-
stood book on the Locomotive. Price $2.50. Send for
a catalogue of railroad books. The Railroad Gazette, 73
Broadway, New York.

Eclipse Fan Blower and Exhauster. See adv., p. 285.
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HINTS T0 CORRESPONDENTS.

No attention will be paid to communications unless
accompanied with the full name and address of the
writer.

Namesand addresses of correspondents will not be
given to inquirers.

We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. Price10 cents each.

(1) E. L. asks: Which is the strongest
acid, HNO,, H,SO,, or HC1? Please state their respect-
ive strengths. A. If you mean which acid most ra-
pidly corrodes or dissolves metals, a mixture of nitric
(HNO,) and hydroculoric (HCI) acids (aqua-regia—HCI 3,
HNO,; 1) would head the list, followed by nitric, hydro-
chloric, and sulphuric acids. Hydrochloric (cold) acid
does not attack silver, yet it decomposes a solution of
that metal in nitric acid, forming silver chloride. Sul-
phuric acid does not attack lead, yet it is capable of de-
composing the nitrate or chloride of that metal to form
a sulphate.

(2) C. H. L. asks how to make white
writingink. A. Triturate together 1 part of honey and
2 partg dry ammonia alum, dry thoronghly, and calcine
in a shallow dish over the fire to whiteness. Cool,wash,
and rub up with enough gum water for use. Pearl white
(nitrate of bismuth) may be used in a similar manner.

(3) J. 8. T. asks how to make a good
drier for printer’s ink. We frequently get ink, espe-
cially job ink, that is off set; can hardly handle the work.
If drier is not what it needs, please state what it does
need. A. A small quantity of perfeeily dry acetate of
lead or borate of manganese in impalpable powder will
hasten the drying of the ink. It is essential that it
should be thoroughly incorporated with the ink, by tri-
turation in a mortar.

4) W. J. B. asks for a receipt for making a
gum to attach muslin to leather. I think the sample
sent is made of gum arabic, but I am not positive. A.
The gum on your samples is gum dextrine or British
gum, a commercial article. It is simply dissolved 'in
hot water to mucilaginous consistence, applied with a
brush and allowed to dry.,

(5) J. P. M. asks: Which do you consider
best for the arch of press, a heavy cast iron one or a
lighter one of cast steel, malleable iron or & wrought
iron forging? A. Use steelor wroughtiron. They will
spring under the pressure and not break,

(6) G. A. 'W. asks: 1. How can I get the
manganese oxide out of some coke, whichI had in a
Leclanche battery? A. Coarsely powder and wash in a
gentle stream of water. With care the lighter coke
may be washed away from the heavier oxide. 2. Can
you refer me to a paper which describes the ice ma-
chine ? A. See *Ice Making and Ice Machines,” Sup.
PLEMENTS 85 and 91.

(7) J. C. B. asks: What composition is
used in the manufacture of articles made of sawdust,
for holding the particles together? A. Blood, or blood
freshly mixed with a little finely powdered lime, Weak
glue size has also been used with sawdust ina similar
manner. The articles are moulded under heavy press-
ure,

(8) D. Bros. ask: Can you inform wus
where to get some red indelible ink to use with stamps
on linen? A. Liquefy 1 pint of balsam of capivi by aid
of heat, and gradually stirin 2 ounces of thoroughly dry
white curd soap, cut in thin shavings, and stir until
properly diffused. Then introduce a sufficient quantity
of vermilion, and stir occasionally until cold. This ink
is suitable for stamps.

(9) J. H. W. asks: 1. Please give some
formula by which I can prevent the fungus growths
on cedar trees. A. Wash the trunks occasionally with
lime water. 2. How can I cheaply extract nitrogen
from the air and hydrogen from water? A. Pass dry
air slowly through granular charcoal heated to redness
in an iron tube, then through several copper tubes con-
taining red hot oxide of copper, then over dryslaked
lime, The hotcarbon forms carbonic acid andcarbonic
oxide with the oxygen of the air; the carbonic oxide is
converted into carbonic acid by the oxide of copper,
and the carbonic acid is absorbed by the lime leaving
nearly pure nitrogen. Pass steam through a large
quantity of red hot iron turnings; a portion of the steam
is decomposed by the hotiron. The hydrogen resulting
may be collected in a reservoir with the unchanged
steam, the latter condensing on cooling. 8. If hydrogen
is compressed to one-half its natural volume will it be
one-fourth as light as air or one-seventh? A. About
one-seventh as heavy,

(10) R. T. asks: Which are the best acids
for tin, lead, and antimony, oran acid for a composi-
tion of these three metals together? A. A warm mixture
of 1 part nitric and 8 parts hydrochloric acid will dis-
solve these metals with the greatest facility.

(11) A. R. writes: Having broken my 17x21
glass bathfrom top to bottom (the zigzag or center lines
show the breakage), I would like to know if you have
any sure means of cementing it together. 1 have
thought of gutta percha, but as this should be put on hot,
I am afraid that parts would get cool. I have also thought
of this stratena cement. Would it resist nitric acid ?
A. Dissolve shellac in alcohol enough to form a liquid
of the consistence of molasses. Clean the parts dry,
smear them with this, press the parts firmly together,
and allow tfo remain under pressure twenty-four hours;
then coat the inside over the joint with a strong solu-
tion of gutta percha in benzole, and let it harden before
wetting. The shellac solution should be perfectly
smooth and free from lumps.

(12) E. L. H. asks: How can a physician’s
thermometer be tested to know if itiscorrect ? A. Only
by comparison with the indications of a standard ther-
mometer under similar circumstances.

(13) R. H. C. asks: What is the proper

temperature for an incubator ? A. 104° Fah,

(14) R. H. B. writes that A. S. R. will find
on page 57, vol. xli., SCIENTIFIC AMERICAN, an elabo-
rate article on the ¢‘Manufacture of Indian Arrow-
heads,” by F. H. Cushing.

(15) A. 8. writes: We bhave standing
throughout our factories water barrels in case of fire.
The water in these,after long standing,tecomes offensive,
and I should judge unhealthy. Will you please tell me
what preparation put in fresh water will keep the water
sweet for any length of time ? A. The solution of a
quarter pound ordinary green copperas (sulphate of
iron) in each barrel of water is recommended.

(16) E. H. asks: Is it necessary to have the
brass tubing or condenser of a steam yacht tinned ?
If 0, how is it done? A. It is better to have them
tinned. Youcan purchase them already tinned much
better and cheaper than you can do it yourself.,

(17) H. E. asks: Will polished steel plated by
being immersed in a solution of sulphuric ether and gold
chloride last long ? A. The film of gold deposited in
this way will not wear as well as an electro deposit. See
page 116 current volume.

(18) E. D. V. writes: You recently ad-
vised to use No 30 copper wire for acoustic telephone.
My experience suggests otherwise, and I snbmit it. No.
22 isgenerally sold for this use. On a very short line
No. 30 would answer, but on lines of usual length it
will break too easily between supports, and too many
supports interfere with the transmission of sound. On
a line of 3,600 feet I use No. 22, and six supports be-
tween the terminal ends; that is, supports are 500 feet
| apart. The wire has stood for four years, worked well,
!'and no breakage. No. 30 would notdo atall. I[have
i tried many varieties of telephone—wood, metal, leather,
| and cloth for diaphragm; steel, iron, and copper wire.
No. 22 copper wire, and wood diaphragms, one-sixteenth
I'inch thick and 8 inches diameter, make the best combi-
nation. Chamois skin for longest lines makes best
diaphragm, but it soon needs replacing. Steel wire pro-
duces too much roaring.

(19) R. B. writes: About two years ago
I put down inmy well a double cylinder pump. The hose
at the end of the suction pipe is 18 feet from the pump
(water level only 6 feet). The water has to be forced 75
feet high in a tank which is 12 feet above the well and
ground level, The suction pipe is 3 inches, delivery
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pipe 2% inches,each cylinder of pump 4 inches diameter,
stroke 81¢ inches. The pump worked well for six
months, but since then has worked by fits and starts;
that is, it will work for half an hour, and suddenly
stop forcing water; it always draws water as high as the
pump, but will not force 1t up. 1have had some of the
best pump fitters at work at it and they can do nothing.
There is no leak whatever anywhere; ail joints are tight.
The pump1s worked by a three horse power horse
wheel. Can you or any of your correspondents say why
the pump will not work, and what I should do to get it
towork ? A. There is probably some defect in the de-
livery valves which permits the water to fall back into
the pump on the return stroke.

(R0) C. B. C. asks for a receipt for making
ink fireproof, and also one for making paper fireproof.
A. We know of no means by which ordinary- paper
may be made practically fireproo1. Paper made of pure
asbestos fiber resists a high temperature without ma-
terial alteration. An ammoniacal solution of nitrate of
silver, colored with a little India ink, will preserve a
legible copy when written with on such paper and sub-
jected to strong heat. Ordinary writing inks cannot be
made fireproof.

@D G. C. F. asks: 1. Is pulverized raw
lime better than burned slaked lime as a fertilizer ?
A. The old slaked lime is best. 2. How much press-
ure can be produced at the bottom of 1,000 feet of tub-
ing in an artesian well by a rotary pump with a cylinder
one foot in diameter run at 200 revolutions per minute
pumping air? A. Thelimit to the pressure would de-
pend entirely upon the perfection of the pump and of
the joints and connections of the pipe.

22) H. B. S. Co. writes: We have two
steam pumps running at our store for the purpose of ex-
hibition. They pump Schuylkill water from a tank in
the cellar and return it to the same tank continiously.
The waler, although in constant circulation during the
day, becomes very offensive. We have been unable to
correct the trouble with lime, etc. Please suggest some-
thing that will keep it sweet and harmless, without in-
juring the working parts of the machinery. A. A
small quantity of copperas (ferrous sulphate) will not
injure the pumps and will deodorize the water.

(®3) A. P. H. asks (1) for a receipt for a
good harness blacking oil. A. Melt together 2 oz.
asphaltum and 3 oz. beeswax; remove from the fire and
add X oz. fine lamp black and 14 dr. of Prussian. blue
in fine powder; then reduce to & thin paste with neats-
foot oil.

(24) P. P. writes: I have several hundred
pounds of metal, principally lead, with some tin and
antimony, which comes from a smelter but is not re-
fined, and therefore does not run freely. Can you tell me
of a cheap process to accomplish this, or will you name
some work from which I may obtain the desired in-
formation ? A. Melt and heat the metal nearly to red-
ness in No. 2 well annealed sand pots, and for every
10 Jo. metal stir in (gradually) about 6 oz. dry nitrate of
soda. Cool somewhat and skim off the dross before
pouring. Save the latter for reduction, as it contains
much lead oxide, beside stannic and antimonic oxides.

(25) E. E. P. asks how to dissolve isinglass.
A. If you mean fish gelctin, dissolve in hot water,
after soaking over night in a little cold water. Mica,
sometimes improperly called isinglass, cannot be dis-
solved without decomposing it.

(26) A. G. B. asks how to make ammo-
niated opodeldoc. White soap, cut in small shavings,
2 lb.; camphor, 5 0z.; oil of rosemary,1 oz ; oil of
origanum, 2 oz.; wine spirit, 1 gallon. Heat over a
water bath until solution is effected, cool somewhat,
strain, and add 11 oz. ammonia water. Bottle and
stopper immediately.

@7 R. G. asks for a receipt for making
a paint for roofs, etc., composed of coal tar or pitch,
and ground slate or oxide of iron. A. Melt in a capa-
cious iron vessel for at least four hours,28 Ib. each com-
mon pitch and asphaltum; then gradually stir in 20 Ib.
of finely powdered and dry iron oxide or red ocher, and
continue the heat another hour or until a drop of the
mixture on cooling rolls up very hard. Then remove
from the fire, let cool somewhat, and stir in gradually
(to avoid accident) a sufficient quantity of good benzine.

(28) J. C. B. asks: Has the question of
the formation of ice been conclusively settled, that is,
whether it forms on the upper or lower surface? A.
Ordinarily ice forms at the surface of water. On cool-
ing, water contracts in volume—becomes denser—until
it recaches a temperature of about 89'2° Fah.; if cooled
below this point it gradually expands—becomes lighter
—until at about 32° Fah., it congeals. Water chilled at
the surface contracts and sinks, the warmer and lighter
water rising to the surface. This continues until the
wholebody of water is chilled to 89:2° Fah. From this
point to 32° the colderwater remains at the surface and
there congeals. In shallow and turbulent water ice
sometimes forms at the bottom, and,becoming attached
to stones, rocks, eic., does not rise. See answer toD.
M., page 202 (21), current volume.

29) D. S. writes: In the construction of
wrought jron cylinders, astte flues or shell of a boiler,
what is the correct rule for the shrinkage, or, in other
words, how much is allowed for the bending of the iron
over and above the circumference of a given circle ?
For instance, for a shell 60 inches diameter, 3§ inch
thickness of iron, how many inches of iron will it take
to form theabove ? A. If the iron is laid out correctly
for 60 inches diameter inside, it, is supposed that in the
bending the outer part of the plate will draw or stretch
to its proper length.

(30) R. I. 8. asks* 1. Can you give me a
solution that will take the taste out of pine wood
vessels ? A. Washing with hot dilute hydrochloric
acid (acid 1,water 8) will ina measure effect this. They
should be thoroughly washed with hot water after this
treatment. 2. Have you a receipt for making a paste
that will make lahels stick on a polished surface for any
length of time ? A. See answer to R.S., page 203 (26),
current volume; also cements, SUPPLEMENT, No. 158.
3. Is there any method. besides sealing air tight and
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drying, for pregerving fruits so they will keep in any | toofragile. Casts in type metal or fusible metal are [OFFICIAL.] Fencing, metallic barb, A.J. Upham........ 239,891, 239,892
climate? A. Thereis no other practical method, we | much better. See SUPPLEMENT, No. 17. — Fibers, separating animal from vegetable,G. M.,

believe. ) ) 2d, & A. L. Rice.... ..... . 239,622

(4R) J. W. asks (1)if there is any cloth or INDEX OF INVENTIONS Filter, water, S. H. Bellows.. 239595

FOR WHICH Firearm, breech-loading, A. Martm . 239,662

(81) W. M. L. asks (1)if there isany way by
which a large tower bell that is cracked can be mended
80 as to be serviceable and also sound well. If so, how?
A. A mode that will improve (but not restore) the tone
of a cracked bell is, to drill a small hole at the extremity
of the erack and make a saw cutthe whole length of
the crack. 2. What is the best compound for setting
iron posts in stone? A. Salammoniac (powdered), 2
oz.; flowers of sulphur, 1 0z.; iron borings (free from
oil), 51b.; water, q. 8. to moisten.

(82) C. T. W. asks: 1. What is the horse
power of a steam engine, cylinder 2 inches bore by 4
inches stroke,with 60 Ib. of steam in the boiler, and run-
ning at the rate of 200 revolutions per minute ? A.
About two-thirds of one horse power. 2. What size
boiler is needed for the same ? A. A boiler with 25
square feet heating surface. 8. If such an engine be
made to run the largest possible electric machine, how
many lamps would the machine supply # A. One, and
possibly two. With small machines and small power,
electric lighting is not economical. 4. What is the can-
dle power of an ordinary Edison lamp, such as is used

for lighting dwellings ? A. About 16. 5 How many '

candle power would be required to properlylight a
room 26 feetlong by 17 feet wide by 13 feet high 2 A.
100 would doit well.

(33) W. B. A. writes: A firm in this city
use three boilers in one battery, set in brick work
the usual way. They now intend to do away with the
water line. tile, and back plates, put cast iron arches over
the top, and fill with brick, leaving the boilers naked
and exposed to the action of the fire. The boilers are
25 feet by 42 inches, 4 flues; have been in use about eight
years, and fired hard. Do you think this a safe plan,
and is there any benefit to be gained by sodoing ? A.
It will be liable to injure the boilers and may lead to
accident. 2. If the fire flue of a Cornish return flue
boiler be 24 inches diameter and 16 feet long, working
pressure 100 1b., what kind of iron should be put in
the flue ? A. Half-inchor nine-sixteenth inch thick, and
should have strengthening rings.

(34) H. T. asks how to make dynamite.
A. Dynamite is prepared by mixing infusorial silica (a
fine silicious sand resembling tripoli) with abont 75 per
cent of nitroglycerine, which it readily absorbs. It is
exploded by percussion priming. See answer toF. &S,
page 202 (3), current volume,

(35) R. I. M. asks: 1. Will coke injure a
boiler? A. No. 2. How can I prevent coke from
clinkering ? A. Pure coke will not clinker, there must
be some impurity in your coke. It might be beneficial
to burn it at a lower temperature.

(86) R. H. M. asks if the linear expansion
of thick iron is greater than that of small wires. A.
No. 2. What would be the probable linear expansion of
one-eighth inca wire 100 feet in length ? A. Iron wire
for anincrease of temperature of 180° expands z45 of its
length. 3 Does expansion in length cause correspond-
ing contraction in thickness # A. No. 4. Does con-
traction and expansion cause displacement of mole-
cules ? A. No permanent displacement, unless the iron
ig under strain. 5. Is therea pointin temperature where
heat and cold cease to expand and contract iron? A.
No such point has been discovered.

(87) J. H. H. asks: 1. How much bitumi-
nous coal is required under a tubular boiler to evaporate
one gallon water ? A. With a good boiler you should
evaporate from three-quarters to one gallon of water
per pound of coal. 2. What power would be required to
put the water at 60 horse power into boiler at 90 1b. press-
uretotheinch. Does it require more power to put in
water at 200° to 212° than at 75° Fah.? A. It does not
require more power at 200° than at75°. To determine
the power required we must know the quantity of water
to be delivered in a given time.

(38) J. F. S. asks: Does the piston in en-
gine driving machinery stop while the machinery is in
motion? A. Yes, it stops twice every revolution of
the crank.

(39) A. H. H. asks: 1. Can anything be
done to apple trees, the bark having been eaten off
above the ground by rabbits ? A. Wrap with common
gunny or jute bagging and whitewash. 2. Can you
give me a composition for welding cast steel at a low
heat, which will be cheap and more efficient than borax,
and what is the philosophy of its action ? A. Try the
following: Fuse together in a crucible, at a quick heat,
borax, 2 parts; potassinm chloride, 3 parts; boracic acid,
1 part; cool and powder. It meltsatalowredheatand
readily dissolves iron oxide, thus cleaning the metal.

(40) H. L. writes: On our line shaft is a
pulley 42 inches in diameter, fastened by set screws,
which supplies power to our exhaust fan. These set
screws are constantly slipping, and I propose to reduce
strain on them by substituting a smaller pulley on line
shaft, and interposing a counter shaft geared so as to
give same speed to exhaust as before change. Please
inform us through your paper if this arrangement will
reduce strain on set screws holding driving puliey to
line shaft or not? A. Tt will not rednce the strain -on
the set screws, if the fan runs at the same velocity.
It is the resistance of the fan that determines the strain
on the set screws, and not the mode of belting or gear-
ing. Better flot your wheel, put a key seat in your
shaft, and drive in a well fitted key.

(41) A. D. writes: I wish to know how I
can prepare pulp for casting papier mache heads, similar
to masks or false faces, in a plaster cast; or would it be
better to make the cast out of some other composition.
A. Paper is pulped in a mortar (or pulping engine) and
mixed with ordinary glue size thinned somewhat with
hot water. Remove the pulp andlet it partially drain
upon a linen covered frame. Put a quantity of thisinto
the mould under strong pressure, and let it remain until
it becomes hard enough to handle. A counter mould
is used in casting such thin sheets. Plaster moulds are

knit work that will conduct electricity. A. Cotton and
linen are conductors of static electricity. Cloth having
filaments of metal will conduct dynamic electricity. 2.
Is there any cloth that will not conduct it, the cloth or
goods being dry ? A. Silk is a non-conductor of elec-
tricity, but of course a static discharge would pass
through a silk fabric. 3. Givesome simple method of
telling whether a battery gives a current of electricity
ornot. A. Touch the ends of the wiresto the tongue
when they are corinected with the battery, and then do
the same thing when they are detached from the bat-
tery. If you discover no difference the current must be
very feeble or absent altogether,

(43) S. B. D. asks: 1. How can I regain
the silver from an emulsion as described under the head
of ¢ Emulsion for Amateurs,” in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 226 ? A. Mix with about three times
its weight of warm water, slightly acidified with hydro-
chloric acid, and let it stand. Collect the chloride of
silver upon a filter, wash it with warm water, and mix it
with a few fragments of clean zinc and enough dilute
sulphuric acid to cover it. When the chloride is re-
duced pour off the acid liquid, pick out what remains of
the zinc, wash the spongy metal with hot water, and
dryit. It may be obtained in the form of a button, if
desired, by mixing it with a little borax and heating the
mixture strongly in a small black lead crucible. 2. How
can Imake theiron develop for the same ? A. Proto-
sulphate of iron, 2 drachms; dissolve in 8 0z. water and
add 2 drs. glacial acetic acid and 2 drs. alcohol. 3,
How is albumen paper made ? A. Albumen can be
obtained from any dealer in photographic goods.
Itis ordinarily prepared by beating up egg albumen
to a froth with a little floured salt (about 15 grs.
salt to each egg), and after this has stood twelve
hours to subside, floating the paper upon its snrface in

-such a manner that every part becomes uniformly

coated, after which it is fastened to framesto dry in the
air. 4. Can Tuse French gelatine? If not, where can I
obtain Nelson’s ?. A. Yes. See our advertising columns
and Hints to Correspondents. 5. I am making an in-
duction coil of the following dimensions: Core 8 inches
long by 14 inch diameter of No. 18 annealed iron wire;
primary, two layers of No. 18 copper cotton covered
wire; secondary. 14 layers of No. 36 silk covered copper
wire, with a condenser of 300 square inch surface.
What size spark canI get using two Leclanche batteries?
A. Youmay be able to get a spark from one-eighth to
three-sixteenth inch long. The coil is rather small
forsparks.

NEW BOOKS AND PUBLICATIONS.

TEE MAaAcAZINE OF ART. Cassell, Petter,
Galpin & Co.,739 Broadway, New York.

The Aprilnumber of this Ar¢ Journal is, like the pre-
vious issues, full of engravings of choice and artistic
works, consisting of elaborately carved oak furniture,
ancient mosaicg, and other art objects of rare beauty.
The most interesting of the various subjects illustrated
is an engraving of the French artist, Bonnat’s, famous
painting of ** Ribera at Rome,” which was recently
sold by Knoedler & Co. for about $12,000 to a gentle-
man in this city well known in art circles, as a collector
of rare and costly pictures. This number also contains
a portrait of Bonnat the artist.

SWINTON'S SUPPLEMENTARY READERs. IN
Srx Booyus. 1. EAsy STEPS FOR LITTLE
Feer; II. GoLDEN Boox orF CHOICE
ReapiNg; III. Boox orF TaLes; IV
ReapiNgs IN NATURES Book; V.
SEVEN AMERICAN Crassics; VI. SEVEN
BriTisE Crassics. Edited by William
Swinton and George R. Cathcart. New
York and Chicago: Ivison, Blakeman,
Taylor & Co.

These readersareintended to supplementany series
of schoolreaders, the volumes falling in severity of re-
quirement between the several numbers of the more
technical and formal school books in use. In this way
they offer half a dozen oases in the ordinary desert of
elementary instruction in reading, and are open only to
the possibleobjection that children may not take kindly
to the less charming books of the regular series after
enjoying these. Certainly in beauty of mechanical
make up and illustration, as well as in the excellence
and appropriateness of the selections for reading, they
far surpass anything in the line of school readers that
have come to our table.

THE MICROSCOPE.

Charles H. Stowell, M.D., and Lonisa Reed Stowell,
M.S., both of them writers and observers of distin-
guished ability, have commenced the publication, at
Ann Arbor, Mich., of a new bi-monthly magazine, en-
titled * The Microscope and its Relations to Medicine
and Pharmacy.”” It is a handsome periodical, and
cheap enough in price, namely, one dollar a year. We
welcome this new work. The first number is highly
creditable tothe editors.

TaHE Dier Cure. By T. L. Nichols, M.D.
New York: M. L. Holbrook & Co.

An essay on the relations of food and drink to health
and disease. The author believes that men eat and
drink too much, both in quantity and variety, and that
the average death rate is double what it would be were
temperance and intelligence more the rule in eating and
drinking. He also has a vast assortment of notions

-and crotchets about food and drink which are much less

worthy of general acceptance. The professional
dietarian is too prone to set up his individual likes
and dislikes as rules for all men, overlooking the ob-
vious fact that, injurious as indiscriminate and ex-
cessive eating and drinking may be,the extreme of water
drinking vegetarian dietetics is quite asbad; if any-
thing the latter is less conducive to, or at any rate less
associated with. forceful and enjoyabile living than the
former. The men and women who determine and con
trol the world’saffairs, who are strongest in thought and
deed, are not generally or exclusively fed upon brown
bread and roots.

| Fence lock, W. P. Green

Letters Patent of the United States were
Granted in the Week Ending
April 5, 1881,

AND EACH BEARING THAT DATE.
| Those marked (r) are reissued patents.]

A printed copy of the specification and drawing of any
patent in the annexed list, also of any patent issued
since 1866, will be furnished from this office for one dol-
lar. In ordering please state the number and date of the
patent desired and remit to Munn & Co., 37 Park Row,
New York city. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the speci-
fications not being printed, must be copied by hand.

. 239,593
. 239,718

Advertising device, automatic, W. Akin...
Adzes, forming, S. A. Hewitt .
Anthracite waste, ete., for combustlou, preparing,

A. Berney 239,642
Anvil, vise, and drill, comb’d, Ware & Fleming... 239,686
Axle box, W. Jones Lee 239,800
Axle box, car, S. A. Bemis. ... 239,702 |
Bales, cover for cotton and other, R.S. Jenmngs 239,795
Bag holder, W. H. Hockensmith..
Baking powder, C. A. Catlin..
Ballot box, 3. T. Bacon

. 239,602
.. 239,637

Band cutter, wire, B. I, McCarty. . 239,817
Bed bottom, spring. J. W. ¥Morton.. . 239,658
Bed bottom, spring, E. Oberndorfer . 239,829 |

Bed, litter, and chair, combined folding cot, C. P.

Nashe.. cveevieiiiierinneeinnenns . 239,664
Bedstead, Grégoire & Hebert .. ... 239,768
Beer preserving apparatus, C. W. Weissenborn... 239,687
. 239,913
239,182

Billiard cue tips, fastening, G. thtel
Blind wiring machine, C. Hinz
Boilers, attachment for removing sediment from
stand, M. T. Rogers........ccoevveenn oo .
Boot and shoe sole buffing machine, J. H.
Boot and shoe sole shaping machine, N. J. Roop.. 239,849
Bottle wrapper and material therefor, Yocum &
. ... 239912

. 239890

Bracelet, H. Unger..........
Brick machine, L. B. Kennedy .. . 239,611
Brush holder, H. H. Hurlburt........... . 239,660
Buildings, construction of, J. M. Peck... ... 39,669
Burnishing machine head block, P. D. Allen.. . 239,635
Bushing, anti-friction, H. Loud (r)... - 9,635
Button and stud, W. W. Covell........ . 239,733
Button polishing machine, H. W: 'I'erry. ... 239,886
Button, separable, F. A. Smith, Jr.. " . 239,627 ‘
Buttons, etc., mould or die for férming, J W

Hyatt 239 7193,
Cableway, endless. H. Casebolt . . 239,726

Cake machine, H. Duesh.. .
Calisthenic implement, R. S. Jennings. 239,796

. 239,758

239,804
... 239,665
... 239,628
... 239671
... 239605

. 239736
....... 239,713
, 239,803

Cap, win‘er, 1. B. Kleinert
Car coupling, W. L. Nuckols.
Car coupling, M. Steffy. ..
Car heater, P. F. Randolph..
Carspring.J. W. Evans.
Car starter, F. Dawson...
Car, stock, W. 8. Bright..............
Car, stock, Kitsee, Illoway & Keck..

Car wheel, E. L. TaYlOT (T).cceeeee conivneesasnnanes 9,644
Card, game, W. Stranders 239,879
Carpet lining, J. Hunt 239,789
Carpet, pad. and mat, G. L. Witsil.. . 239,908

Carriage seat backs,spring cushion support for,
C. C. Bailey....... .

Carrousel, T. A. Larl

Cartridge holder for revolvers, G. W. Schofleld..

Cartridge loading machine, W. H. Whitehead..

Celluloid, hard rubber, bonsilate, etc., process of

239,694
239,601
. 239676
. 239,688

and apparatus for moulding, J. W. Hyatt...... 239,791
Chain, drive, W. D. Ewart...... ...cceceeenn.. 239,749, 239,750
Chuck, drill, W. L. Bergen
Churn, J. W.Neal.... .ccoveu.n. . 239,825
Cider and wine press, 8. M. Brown 239,117

......... 239878

Cigarette package, J. Straiton.......
Cigars, machine for coloring and flavoring, J. T.

& W.T. Hill 239,780
Circuit closer, S. H. Wood 239,690
Clevis, S. P. Baughman 239,700
Coal and ore breaker, P. H. Sharp . 239,626

Coat, N. Malmar
Cock, steam, W. Bronk...
Cock, steam heated water, J. Burnett.
Coffee pot, Ayer & Taylor..........

Copying press, P. Lehmann.
Corn husking roller, T. C. Elliott.

. 239.814
. 239645
239,118
239.693
. 239,808
. 239,147

Corn sheller, J. N. Wolfe...... . 239,689
Corset, T. P. Taylor. 239,884
Corset and dress stay, T. B. De Forest.. 9,643
Cotton and corn scraper, R. Wixson. 239,632

Cotton chopper, }*] Hutson...... 239,790
Cotton gin, I. F. Brown........ 239,715
Cotton gin brush, L. ¥. Brown... 239,716

Cotton gins, breast for, C. C. 'Tate . 239,833
Crane, hydraulic, J. Hemphill, 239,175
Creamer, centrifugal, Houston & Thomson .. . 239,659
Crib or bedstead, wardrobe, J. W. Knapp .... 239,805

Crucibles, repairing steel and other, J. Pedder 239,619

Cultivator, R. A.Johnson. .......... ....cceeeenne 239,798,

Cultivator and other teeth, frlctlon block for at-
taching, Workman & Hit.cheocek (r)........ .... 9,638

Currycomb, J. Forsyth,.............
Cutter head, J. H. Eddy .

239,756
.. 239,744

Cylinder heads, machine for welding, R. A. Carter 239,725 '

Damper, stovepipe, J. H. Goodfellow. 239,765

Damper, stovepipe, H. H. B. Vincent .. 239,895 |
Desiccating substances, process of and apparatus !
for, L. J. Cadwell........ .....c. oeeees. e 289,722

Distilling petroleum products, process of and ap-

paratus for, A. Neilson
Ditching machine, U. Blickensderfer .
Door mat and toot scraper, combined, F, Green-

. 239,618
. 239,707

Drain and hydraulic water supply, combined un-

derground, C. J. Hoflund........ ...ccevveeenn 239,784 |
Drawing frames, ete., roving de Nery mechanism

for, J. Pollitt
Drying apparatus, H. R. Searle....
Dust collector, W. H. Koote..... ..
Eaves trough hanger, J. Stricker..
Electric light, W. G. Levison
Electric machine, dynamo, W. L. Voelker..
Embroidery, lace, etc., packing lengths of, J. W.

Mason (r)........
Excavating machine, F. W, Schulz
Fan, M. Rubin (r). .......
Farm gate, C. A. Broome
Fence. J. Fisher
Fence. L. B. Mesnard..

239,880
239,811

9,641

9,636
. 239,714
. 239.663
239,656
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. 239,783

evens 239,682 |

. 239.743“ IIydrocarbon burner, C. Holland..
;- Hydrocarbon furnace, V. . Blanchard.

239,757 °

239,767 |

. 239.839 |
239,678
239,756 !

239,685 .
. 239,857 .

. 239752

.. 239,652
.. 239,748
. 239,634

Firearm lock, B. A. Fiske.............
Firearm, magazine, W. H. Elliot.
Firearm, revolving, F. H Allen.. .
Firearm, revolving, R. L. Brewer . 239,914
Firearms, cylinder stop for revolving, H. McGee 239,821
Fire extinguisher, automatic, C. Barnes.. .. 239,639
Fire extinguisher. automatic, F. Grinnell.. .. 239,769
Fish plate, G. H. Waring .. 239,898
Fish plate and bolt. combined, J. M. Ayer. . 239,594

| Flagstaff holder, B. SIith................. .. 239,680
| Flax drawing machine, F. Mahler. .. 239.614
| Floor, portable, J. Ring .................. . .. 39,816
i Flue cleaner, boller, D. H. Sweeney. . 39,882

Fog horn. H. C. Langrehr.......o..oevueieevinnnnnnns 239,613

Foot rest, L. Wittich. . 239,631

239,788

Smith.... ... ol .. 239,810
" Gas generator, R. 239,871
Gas lighting apparatus, automatic electric, W.

Vogel
Gas lights, apparatus for automatically igniting,

extinguishing, and regulating. J. Schiilke.....
Gasoline burner, . E. Vernon
Glass melting furnace, J. J. Gill
| Glassware, mould for the manufacture of pressed,
| B 8 = ;1 1
Glove fastener, D. J. Bard.

Glutinous or plastic materials, manufacture of

I articles from. H. G. GUild ......eeceunnnnnnnn.. 239,770
‘Gram binder, I. Lancaster (r).............. ... 9,634, 9,640
Grinder, feed, L. J. Caldwell eeer oo 239,600
Grinding mill, A. H. Bell. . 239,701

. 239,638
.. 239,633
. 39,777
239,712
239,699
239,648
239,604
239.681
239,801

Grinding mill, feed, A. S. Baker.... .
Gun, blow, C. Alex.......
Hammer, tack, R. Hepfinger

\ Harrow, J. I>. Bradford

Hﬂl‘I‘OW and seeding machine, wheel, E. Batchelor
Harvester, C. Clapp

Hay rake, horse, W. Z. Dafoe

Heel and mould therefor, rubber, J. J. C. Smith..

; Heel protector, T. L. Keit.

i Hides, machine for unhairing, A. W. Reid

. Hinge joint, ete., J. M. Dodge. . ....

" Hod elevator, G. W. Brown.
Hod elevator. J. Smith .
Hog scra.pmgmachme R C. Tompkms
Hoop cutting machine, C. E. Chntenden...

.. 239811
.. 239739
.. 239,646
.. 239866
.. 239,888
.. 239,330
. 239,819

Horse litter, 'I'. M. McDougall .

Horseshoepad, C. A. Wells..... .. 239,899
Hose couplmg,J B. Newman.. . 289,827
| Hot air furnace, G. E. Hopkin....... . 239,787

.. 239,724
.. 289,907
.. 239,786
.. 239,106
. 239,785
239,630
. 239,674

Hot water generator, J. D. Carmody.
Hub boring machine, A. O. Withey

Hydrocarbon furnace, C. Holland.......... .
Hydrocarbon furnace burner, J. J. Walter........
Ice cream freezers, holder or clip for, T. Sands..

Ice machine, C. C. Palmer............... .. 239,666
Inkstand, calendar, J. G. Smith. .. .. 239,867
Insulating electrical conductors, W. T. Henley... 239,776
Iron and steel, manufacture of, A. Braconnier.... 239,711

Iron, apparatus for dephosphorizing, E. & E.

Pirath....
Ironing board, E. L. .. 239,853
Ironing board, shirt, E. Birmingham.. . 239,704
Ivory, manufacture of a factitious materla] to imi-

tate,J. W.Hyatt....... . ... covviiiiiinnnnnn ot
Joint or hinge for locket or watch cases, J. K. Un-

239,621

239,794

239,684
.. 239,668
. 89,727
239.612
. 239,847

|
Key, E. Parker...
Ladder, extenswn, E. Cauble
Lamp, J. ¥. Kramer..
Lamp, W. B. Robins.
Lamp burner, A. P. Ode! . 239,830
Lamp, electric, T. A. Edison .. 239,145
Lathe for turning handles for table cutlery, J.

Johnson . 239,797

Level road, engineer’s, M. L. Lynch (r). .. 9639
Lock case, indicator, F. W. Mix. . 239,616
Lumber, etc., drier, E. V. Wingard ... .. 239,906
Meat cutting machine, '1'. Williams, Jr... . 229,902
Milk creaming apparatus. D. M. Weston........... 239,900
Millstone ventilating apparatus, ete., self-acting

! screen cleaner for, G. Behrns................... 239,640

Moth and waterproofing compound, D. M. Lamb (r) 9,633
Mortising machine, Strong, Seymour & Turnbull. 239,881
Muzzle and poke, combined horse, J. R. Elliott .. 239,746
Nails and tacks, machine for affixing caps to, H.

R. Packard
Necktie, A. F. Chase.
Necktie fastener, H. Selvage
Nut for power screws of presses, R. H. Butler.
Opera, school, and office chair, E. Shupe.....
Ore treating apparatus, C. C. Coats. .
Paddlewheel, T. C. Robinson . 239,623
Paper cartridge machine, G. P. Salisbury.. 239,801
Paper machine screen plate, Pinder & lardy..... 239,837
Paper pulp from wood, machine for making, R. B.

239833
. 239,647
. 239,858
. 239,721
. 239,862
239,850

i Lane. . 239,807
Paper watch dial, A. Bitner.. ... 239,643
Parasol, E. Wright.......ccevvviee ciiviiiniins eee. 239,911

i Photographic plateholder, T. W. Schmidt. . 239,675

. 239,670
. 39,654

Piano action, Guillaume & Beunon.......
Planing machine, rotary, E. F. Gordon..
| Plant setter and fertilizer distributer, combmed

[ M. L GOWSIIth. ..o e 239,764
Planter and cuitivator, combined seed, J. H.Jones 239 199
Planter, check row corn, W. D. Furguson.... . 239,751
Planter check rower, corn, L. D. Benner. . 239,596

Planter, combined corn and pumpkin seed, J. P.
Van Vleck. ... .. ..... . 239,893
| Planter, cotton, M. M. McFall... . 239,820
Planter, cotton seed,J. A. Crow...........oceovn... 239,651

Plastic material, applying designs to articles made
‘ of, J. W. Hyatt. ... 239,792
Plow beam attachment, J. T. Cunningham. . 289,135
i Plow, reversible, J. Hartmann ... 289,773
Poison plate, ly, W. E. Hingston . 239,781
* Potato digger. H. Arnold.. . 239 692
Printmg machine, C. Machris . ... 239813

Pump, oil and liquid, Nichols, Manwaring & Live-
2 ... 239.828
Railway brake, W. . Thompson.......... . 239,887

Railway rail fastening, Clements & Light.. %39,731
! Railway time signal, A. P. Burroughs.... 239.719
Refléctor, heat. J. Southward. . . 2398173
Refuse and other material, machine for separat-

ing street, H. Newlin . 239826
i Register foot rest, G. W. Woodward ... . 239,909
Rocking chair, platform, J. Flinn. . . 239,154
Rope fastening, J. D. Paldi.. . 239,834
| Rowboat seat, C. T. Soniat..... . 239872
. Saddle, C. H. Veeder.. . 239,629
~Saddle tree, P. Bottger. . 239,709
| Sails, reeting, T. B. Wilson 239,905
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S8ample card, H. Hellenberg.........cceeevve vevvvnnn
Sandpapering machine, E. S. Smith . .
Sash fastener, E. L. Barber..
Sash fastener, L. Sargent..
Saw, crosscut, E. M. Boynton.......
Saw, hand circular, A. A. Bennett.
Saw handle, crosscut, 1. W. McIntyre....
Saw, reaming, L. Barthelmes
Caw teeth, machine for dressing, H. Fairbrother. 239,606
Sawg, adjustment of the temsion of circular, G. F.
Simonds et al. ...... ....ooiiiiiiiiiiiiiiiee., 239,863
Scale, automatic indicating weighing,J. R. Halght 239,771
Reate, dividing, L. Appleton......ccvveee vevivieennnn 239,691 ;
Scale. platform, R. Restall........ .. 239,843
Scarf, neck, Baldwin & Selvage.. .. 239,695
Scraper, road, J. P. Summers..... .. 239,683
Screw cutting or tapping machine, E. F. Spaulding 239,875
Seythe shank socket, M. Smith (r) ... 9.637
Seed huller, cotton, J. C. POWers........c.ccuevee .. 239,840
Seeding machine, J.P. Fulgham................ 239,759
Seeding machine feeding mechanism, J. P. Fulg-

239,760
.. 239,810
.. 239,762 |
. 239,860 |
239,824
239,897
239,753

Shield pin for shawls, etc., J. Levi.
Shingle gauge, E. R. Gay.......ccee...
Shoulder brace and suspenders, C. C. Shelby
Shutter fastener, J. B. Morris .

Shutter worker, T. Wagner...........

Sifter and safe, combined flour, H. Fletemeyer...
Skins, device for ornamenting, Lépine, Fils &
. 239,809
.. 289,729 |
. 239,865
239,832

Roelants...
Sleigh body, J. A. Chupman..
Sling. J. Smith...............
Smoker’s kit, M. Pacholder
Sound by electricity, apparatus for transmlttmg,

A. E. Dolbear
Spark arrester, A. Berney
Spark arrester, J. S. Oliver.... «.cccvvviiviiiieennnn, 239,831
Speaking tube mouthpiece, G. F. Richter
Speaking tubes and telephones, mouthpiece for,

Dodsworth & Holdsworth.
Spices, etc., fabric for making packages for, 1.

C. CrOCKET...cviiiiiriiiiiiiiiiiieiieneneneennaenes 239,734
Spoke socket and felly plate, combined. J. S. Shinn 239,861

Stamp, hand, B. B. Hill 239.179
Staples, manufacture of, C, W. Dean . 239,137
Station indicator, G. F. Woolston 239.910
Steering apparatus for ferryboats, J. Gates........ 239,761

Steering apparatus for vessels, friction brake for,
AT, SteVeNS..ciieiiiiiiin titieiiiieiens coinans 239,817

Stench trap, P. W. Doherty..........  ....cceiienn 239,741
Step or platform register, E. A. Beresford..... 239,641
stone, machine for cutting cylindrical forms

from, J. Gazeley 219,608

Stone, machine for working natural, G. J. Schmidt 239.854
Stool, folding, Butler & Blood 239.720
Stoves. fire back plate for cooking, W. I. Perkins.. 239,836
Strainer and stopper for wash basins, etc., C. C.

Straw cutter, L. Becker (1)........
Sulky, P. Jones.
Sulky, F. Terbush........ .
Sulky, trotting, H. Champagne.....
Table. J. Pleukharp.... . . .
Table, G. W. Stark.. .. 239,816
Telegraph key, J. Cain.... 239,723
Telegraph lines, construction of aerial, O. F.

Smith ..o i L e
Telegraph wires, mechanism for laying, E. T

Greenfleld
Telephone, J. T. McConnell
Tellurian, J. A. Bowyer..
Tellurian. I. N. Matlick .
Thrashing machine feeder, L. A. chha.rds

239,610
.. 239,885
.. 239,728
. 239,838

...................... 239,868
289,766
.. 239,818
.. 239644
... 239815

. 239844

Ticket case and whistle, combined, 1'.\V.Schwamb 239.677
. 289,859

Ticket. railway, W. B. Shattuc.. -
Tiles for roofs and pavements, joint for cement
{lluminating, W. J. Fryer, Jr
Tire tightener, A. Wilkin
Tobacco hiller, E. L. Parmley.
Tobacco, manufacturing smoking, W. S. l\lmball
‘Toy, R. A. Smith .
Transom fixture, F. V. Phillips.....
Triple wheel motor, L. A. Wilson.
Truck. house moving, J. Brown..........
Tuyere moulding device, J. M. Hartman.
Type writing machine, G. McKittrick....

. 239,835
239,661
.. 239,869
. 239.620
.. 239,904
.. 239,599
.. 239,609
.. 239828
. 239874

Umbrella rack for doors, J. 11. Southwood.

Vapor burner, O. S€ely...cceetiiieierneens coe sueen 239.679
Vehicle gear, side bar, A. J. Seyler . 239,625
Vehicle top pad, L. J. Fitzgerald.......c........ ... 239,653

Velocipede, J. Lowth..................
Veneer cutting machine, F. L. Wilson
Ventilating furnace for mines, J. R. McBroome..
Violin box, I. C. Monroe
Wagon body, J. Ryder
Wagon, dumping, L. Rodenhausen ..
‘Wagon, road, C. W. Saladee
‘Wagon spring. C. M. Blydenburgh.
‘Wagon spring, C. Heinen
‘Wall paper, apparatus for drying, C. S. Clark..
‘Warping machines, heck for, T. Lamp...

. 239,812
239,803
239.816
239,617
.. 239.673
... 239848

.. 239,850
.. 239,708
.. 239774
.. 239,608
.. 239,806

. 239,889

Washing machine. H. Tyler..

‘Watch. L. Dee. 239,738
‘Watch peudants, attachment of, C. K. Colby ...... 239,132
Water closets, W. Blackwood, Jr. .. 239,705
‘Water cooler, C. W. McGregor....... .. 239,615
‘Water wheel, turbine, C. Angstré m ... 239,636
Water wheel. turbine, A. G. Cline...... .. 239649

Wick, lamp, C. A. Schneider. .......
‘Wine, manufacturing, F. A. Reihlen
Wireway, elevated, G. B. Scott

. 289,855

DESIGNS.

Blind pull, R. E. Goodrich
Mirror frame, J. J. C. Smith .
Parasol, E. Wright
Sash lifter, R. E. Goodrich... ........... .
Stage scene, T. Daly....t.o.. vo cvvvnean
Toilet ware handle, L. Berger..
Water cooler handle, L. Berger

12,213

English Patents Issued to Americans,
From April 1 to April5, 1881, inclusive.

Elcctrical sound transmitter, A. E. Dolbear, Somerville,
Mass.

Electriclighting apparatus, A. G. Holcombe, Danielson-
ville, Conn.

Grain cleaning machinery, L. Gathman, Chicago, IlL

Harvester rakes, Johnston Harvester Company, Brock-
port.-N. Y.

Lock, L. Hunt, New York city.

Mining machinery, F. M. Lechner, Waynesbury, Ohio.

Motor, L. Gamgee, Washington, D. C.

Paper feeding apparatus. Sedgwick & Stuart Manufac-
turing. Company, Poughkeepsie, N. Y.

Rolls. T\ 8. Cook, Cleveland..Ohio.

Spinningframe, J. Y. Anthony,Taunton, Mass.

Thermometer, W. B, Fowle, Newton, Mass.

Afvertisements,

Inside Page, each insertion - - = 7.3 cents a line.
Back Page, each insertion = = = §1.00 a line.
(About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Thursday morning to appear in next issue

M work one mile. The
TELEPI{ONE Loudest Speaking
Telephone ever invented. Only $5. Illus-
trated Circulars sent free. Address
NORTH-WESTERN TELEHONE CO

384 West Madison St., Chicago, .

Special Notice to all Interested in

the Manufacture of Bolts.
U. 8. Patent No. 146,374, dated Jan. 13, 1874, for Bolt Korg-
ing Machines, grants as one of the claims a link swinging
past a center t 0 operate the side hammersor dies twice
in each revolution of the crank shaft; and 1 hereby give
notlce that Messrs. 8. C. FORSAITH & Co., of Manches-
H.,, are the only licensed builders in the U.S.to
make and’sellthese machines; and I would caution all
persons not to purchase Bolt i«‘orgmg Machines having

hismotion of any one else, under penalty of legal steps

bemg taken to secure my rights.

JOHN R. ABBE, Inventor, So. ‘Windham, Conn.

GREATEST NOVELT? OUT!!!
TheCOMBINATIONWATCH CHARM
COMPASS AND MICROSCOPE,
MAGNIFIES 500 TIMES.

We havejustperfected and are now
offering this combinatfon to Agentsand
the public for the first time.
nifying power is equal to a $1 micro-
scope. Asa compass, it is worthmore
than the price of the combination,and
it makes a neat and novel watch charm

Sam  ple, by mail, nickel- plated 35¢.

le, by mallD%old platedb50c

m Pt
Address, E.G.R
10 Barclay St., N. Y.

Latest Tmproved Electrical Machines,

H[]LT For Philosophical and Medical Use, of all
slzes and prices. Send stamp for dpscnp—

tive circular. J. & Manufrs., No. 191 Green-

wich St., New York See article in readlng column.

GET THE BEST AND CHEAPEST.

T. A. FAY & co.,
(Cinecinnati, Ohio, U. 8. A.>
Exclusive Agents and Importers for the United States, of the
CELEBRATED

PERIN BAND SAW BLADES,
Warranted superior to all others in quality, fin-
h, uniformityof temper, and general durds
lity. One Perin Saw outwears three ordinary sawss

ILE AND CLAY RETORTS ALL SHAPES.

—=BORGNER & O'BRIEN <
RACE, PHILADELPHIA,

OVE

T[Illl]ﬂS PﬁIBlH Refrigeraor.

Illustrated in SCIENTIFIC AMERICAN, April 16.
Part of Patent Right and State nghts for sale, or will
form a com any to manu facture. dress
OOPE, 353 E. 78th St., New York.

= NORRRS .

W.C. WREN’S

"Pat. Grate Bar,

Manufactured by

D. §. CRESWELL,

Eagle Iron Feundry,
816 RACE S'1%,
PHILADELPHIA, PA.

Partners

PATENTS Sﬂl.ﬂ secured.

Joint Stock Companies formed. Stock placed for Incor-
crated Companies. Good inyestments always on hand.
lghest references given. Circulars free. . RICH:

DS & CO., Brokers, 733 BrRoADWAY, New York.

YOUR NAME in New Type on {09
Chromos, (0¢.
new styles, designed by best artists. Bouquets
Gold Chromo, Birds, Landscapes, Panels, Wate,
Scenes, ete. Best collection of Cards ever sold
for10¢, Sample Book containing samples of all our Cards
23c¢._ Largest Card House in America. Dealers sup &)lxe
with Blank Cards. AMERICAN CARD CO., Northfor:

OPER’S HAND BOOK OF LAND AND

Marine Engines. With illustrations. By Stephen
Roper, Engineer. Fourth edition. Tuck, gilt edge. Price
$3 . Sent by mail, postage prepaid, onrecelptof rice.
E. CLAXTON & CO., 930 Market St., Philadelphia,

THE DINGEE & CONARD CO'S
BEAUTIFUL. EVER BLOOMING™

ROSES

establishment making a SPECIAL
BUSIN SS OF ROSES. SOLARCE HOUSES
for ? ‘We deliver Strong Pot Plants,
sultable or 1mmed1ate bloom, safely by mail, postpaid,
at all post-offices. 5 splendid varieties, your cholee.
alllabeled, for 813 12 for $23 19 for 83 ; 26 for 843
38 for 853 75 for 8103 160 for 813. We CIVE

AWAY, in Premlums and Extras, more ROS
than most establishments grow. Our CUIDE,
@ complete Treatise on the Rose,70 pp. eleqantly lustrated,
describes 500 newest and cholceat varitties — free to alle
THE DINGEE & CONARD CO.

Rose Growers, est Grove, Chester Co., Pae

DO YOUROWN PRINTING

Presses and outfits from $3 to $500
Over 2,000 styles of type. Catalogue and
reduced price list free.

H. HOOVER, Phila., Pa.

FOR SALE.—ONE DOUBLE-CYLINDER WOOD-
worth Planer, in good runnméorder, for sale cheap.
T. ALLING & CO., New Haven, Ct.

IVIF\L['M CASE L OCKS.—See S8CL. AM. of Feb,

5th. Recommended by Prof, Winchell Steere, and
Harrington, and used in Universit f Michigan Mu-
seumt, NbREW CLIMIE, Ann AT Mlch.

DRAUGHTSMAN.—WANTED, AN EX-

perienced draughtsman accustomed to des1 ning details
and to preparing working drawings for the shop. Famili-
arity with designing ordinary work. such as engines or
machinists’ tools, a sufficient qualification. ddress,
statmg ag[g Epasé ex erience, references, and salary
expected KEA' ING 53 Chambers St., New York.

CATALOGUES FREE TO ANY ADDRESS

WANTED.—A responsible ﬂrnr to manufa.cture our
Cream Extractor on royalty. Illustrated in Sc1. Am.,
July 5,1879. Address PLUMB & BARD, Portage, Wis.

ICE-HOUSE AND REFRIGERATOR.—

Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season toseason. The air is kept dr and 6purethmugh-
out the year at a temperature of 34 to 36°. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, 116. [Price
10 cents. To be had at this office and of all newsc'ealers.

SNOW’'S BEST

Water Wheel
Governor,

MANUFACTURED BY
COHOES IRON FOUNDRY
AND MACHINE CO.,
COHOES, N. Y.

A gents’ profit per week. Will prove
it or forfeit $500.00. Outfitand Sam-

$5 5 B es worth $6.00 free. Address

FURNACE (xRA'l‘E BARS.

i

206 WEST ST.,
The best and cheapest.

il

{01
il

[
ORK
Send for Circular.

FOUND

THE STEAM PUMPS MADE BY

VALLEY MACHINE CO.,
EASTHAMPTON, MASS,,
Are the best in the world for Boiler Feeding

MANUFACTURERS OF IMPLEMENTS
to barrel Petroleum out of large tanks, with self-regu-
lating valves, are requestedto address oﬂ‘ersaud descrip-
tions to AUGUST SAMMET, Odessa, Russia

HUB \1 ACHINERY.—HUB TURNING., HUB MORTIS.
ing, and Hub Boring Machines. Send for pmce Iist and
circulars. DAVID JENKINS, Sheboygan, Wis.

MAC Hslﬁ’é?{? BeEPOT

STANDARD MACHlNERY ron ALL PURPOSES.

H.B.SMITH MACHINE CO.
EsTAB®(849. 92IMARKET ST. PHILADELPHIA,

GLUCOSE—A COLLECTION OF VAL-

uable technical papers on the manufacture of this im-
portant commercial product. The American manufac«
ture of cornglucose. 'T'he conversions—Starch, Dextrine,
Complete Glucose. Depreciation of a glucose factory.
Fire risks of glucose factories and manufactures. Glu.
cose tactory ignitions and fires. The Hirsh improved
process of manufacturing sugar from corn. WoliP’s
Froved process. Furbish’s process of glucose manu-

cture Pigeon’s improved process of manufacturin,

he same. Fulldetails of eachmethod. Illustrated wit!
t,wo cuts. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 259 and 260. Price 10 cents each. To
be had at this office and from all newsdealers.

and other purposes.
B EAUT' Fu ALL NEW DESIGNS of But-
terfly, Dragon-fly, Robin Red-
breast, Pinks, Pansies, Violets, and Moss Rosebud
Chromo Cards, name on, 10c. Card Mills, Northford, Ct.

MUNSON BROTHERS.

() MANUFACTURERS. (—\
o/ 7{S\KlNI'S MILLM \\C’\r
] o RN /7'/42~
NECKER SPINDLE % AND MILL FURNISHINGS. A
AND OlL  TIGHT BUSH UTICAN.Y.U.S.A. i

TELEPHON E x5 &l

Circulars free. HoLcoMB & Co., Mallet Creek, Ohio.

SAW

Designed in its construction for
rapidly.

ENGINES, BOILERS, AND MACHINERY IN GENERAL

THE STEARNS MANUFACTURING CO.,

ERIE, PENNSYL VANIA, make a specialty of improved

MILL MACHINERY.

roducing lumber economically and
Plans and estimates for Mills of any capacity
furnished on request. Also build

ORNAMENTAL INITIALS.—A COM-

R‘lete alphabet of ornamental initials in Old English
xt, very useful for painters, decorators, and those
mtereste in the art of illumination. Contained in ScI-
ENTIFIO AMERICAN SUPPLEMENT, No. 259, Price
10 cents. To be had at this office and from ail news-

“RELIABLE”

| Engines, a complete success.
| Prices still 40 per cent. below
/) those of other makers. Un-
4 equaled for efficiency, simplici-
gs(a)md durahlhty Prices from
for 1 P..to for
H P. All complete, with Gov-
ernor, Pump, and Heater.

Address for circular,

| HEA MORRIS, formerly HEALD, 81800 & Co.,

Baldwinsville, N. Y.

SCIENTIFIC AMERICAN
MENT. An

SUPPLE.
deslrsd back number of the SCIENTIFI(
AMERICAN SUPPLE can be had at this office £0:
10 cents, Alsoto be had of newsdealers in all parts ¢
the country.

-165 RACE ST.~

BRAS

J’AS,MURDOCI( J

CH CINNATI-
S MACHINISTS SUPPLIES IN ERN

Agents Wanted 8. M. SPENCER,
Sells rapidly. 4S__, 5.1]2 ‘Wash’n St.,
Particulars free Boston, Mass

I “
TEEL WIRE O

234 w. 29.ST.

$1

THE EGYPTIAN OBELISK ix AMERICA.

—Full details concerning the removal of the Obel'sk
from Alexandria to New York, accompanied with a his-
ry of this and other similar Egyptian Mo nollths Illus-
tra ed with seven engravings showing: The Obelisk as
itstood in Alexandria prior to removal; The Obeliskas it
now stands in Central Park; The Obelisk as Mounted on
Trunnicns for Swinging ; Landmg the Obelisk at the Dock
in New York; Rollin, of the Obelisk from the Hudson
River to Central Park; View of the Great Temple and
Obelisk now standing 'at Luxor. Contained in SCIEN-
A_MERIOAN SUPPLEMENT, No. 267, Price 10 cents.
To be had at this office and from ail newsdealers.
Another comprehensive article on this subject is con-
tained in SUPPLEMENT No. 223, showing the purposes
for which obelisks were desngue(f their sizes and propor-
tions, how quarried, how erected, where placed,and giv-
ing a history of Cleopacra’s Needle, and a description of
‘ the methods employed in lowering it and shipping it to
York. Illustrated with three engravings. Price
1 10 cents

CARY 8 MO EN
CRIPTION

EVERY&STEELSPRINGS NEYORK O

A WEEK. $12adayat home easily made. Costly
outfit free. AddressTRUE & Co., Augusta. Me.

DO YOU WANT TO BECOME A

Send 2 cents for Illustrated Instruction Book.
C. E. Joxss & Bro., CigLiEAT,

© 1881 SCIENTIFI

C AMERICIAN, INC

E. G. RIDEOU & CO.,10 Barclay Street, New York.
ELEVATOR Steam_and Hand Power, Auto-
y matic Hatch Doors, etc. CLEM &

MORSE, 411 and 413 Cherry St., Philadelphia, Pa.

Office. 84 V. Futaw bt., I{alumore Md.
Referrmg only to work dom, as follows

U. S. Mint. Phlladelphla C L. Snowden. Esq., Supt.
Na.vy Yard, Brooklyn.N. Prmdle C.E.
Navy Yard, League Island, Penn, - 'H.S.Craven, C
Navy Yard, Gosport, Va.. P. C. Asserson, C.
Navy Yard, Was 1ngt0n D. C’ A G.Menocal, C. "
Navy Yard, Pensacola, Fla. T. C. McCollom, Supt.
Are now ready to negotlate for the organization of
Auxiliary Companies in all Lhe States and Territories.
F. L. HAGADORN, Secretury

Leffel Water Wheels,

With recent improvements.

Prices Greatly Reduced.
8000 in successful operation.
FINE NEW PAMPELET FOR 1879,
Sent free to those interested. i
James Leffel & Co., ‘
Springfield, O.
110 Liberty St., N, Y. City.

ES I—Ia.b:.t
DRUNK An thes ﬂPIUM CURED
LESLIE B. KEELEY, M.D., Sur-
geon,C. & A. R . Dwight, Iil. " ¢~ Bool:s Free.

0E BRASS MFG

BRASS WOLCOTTV LLE CONN."“\WIRE'
COPPE R MATERIALS FOR METALLIC.  ~ANO
IN- SHEETS MMUNITIon A spectAtTY BLANKS

PATENTS.

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

In this line of business they have had thirty-five
years' experience, and now have wnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt~
ness, on very reasonable terms.

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

We also send, free of charge, a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the prineipal countries of the world.

MUNN & CO., Solicitors of Patents,
87 Park Row, New York.

BRANCH OFFICE.—Corner of F and %th Streets,
Washington, D. C.

BEECHER & PECK.
Successors of M11.0 PECK Manufacturers of

ECK’S PATENT DR PRESS,
11 Regular sizes Hammers
from 50 to 2,600 1b. Drop
and Machine Forgings,
Drop Dies.

ol. A

CO \%(

Address Temple Place,
New Haven, Conn. .
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ANmamiIm ortant Pr act/tca.l Book on American Marine
myines, Boilers, and Propellers.

IN PRESS:
Modern American Marine Engines,
Boilers, and Screw Propellers:

Their Design and Construction, showing the Present
Practice of the most Eminent Engineers and Marine
Engine Builders in the United States, among others,
Charles W. Copeland, Charles E. Emery, Robert H.
Thurston, Thomas Main, Thomas Jackson George H.
Reynolds, William } an, H. L. Stellwagen
John Roach & Son, The Wm Cram%& Sons thg !

Co The Harlan & Hollingswort.

ones Co., H. A. Ramsay

Atlantic ron Works, The Morﬁ‘an Iron Works, The

Herreshoff Manufacturing Co A. E. Rowland

Delamater Iron Works, Bureau of Steam Engmeermg, I

. Navy Department, Malster & Reaney, The New
York Sa.feti/ Steam Power Co,, etc. For the Use of
rineers, Draughtsmen, and Ln%meermg Students;
wit h an Appendlx, contamm% Tables and other Usetul

Intormatlon wards, M.E., Author of |
**A Catechism of the Marine Steam En%l e.” Ils-

trated by numerous Large and Elaborate Plates of the

most recent American Marine Engines and Boilers.

In one volume, 4to.

CONTENTS.

CHAPTER I. The Philosophy of the Steam Engine,
its Present Practice and its Teachings, as to the still
further improvement of the Marine Steam Engine. II.
'I'he History of the Compound Engine from the time of
Homblower (1781 to the %esent time (1881). IIL. The
Theory of the Compound Engine Thoroughly and Prac-
tically Explained. IV. Compound and Non-Compound

Engines Compared, showing the advantages and dis-
advantages of each system; to ether with the Steam
Jacketing and Superheating. How to Design a Com-
%I“nd Engine. VI. How to Desngn a Marine Boiler.

I. How to Design a Screw Propeller. VIII. Twin
Screw Engines of t e U. S. Lighthouse Steamers Arbu-
tus, Pansy, Laurel, and Fishhawk ; Drawings and_Speci-
fications in full. High Pressure Surface Condensin, E
Engine of the U. §.Steamer Corwin; Drawing and ful
description. X. Twin Screw Compound Engines and
Boilers of the U. S. Naval Ironclad Steamer Mintono-
mah; Drawing and full description. XI. Compound
En mesand Boilers of the Pacific Mall Steamers City of
Peking and City of Tokio; Drawings and full descrip-
jons, . XII. Compound Engines and Boilers of the
Pacific Mail Steamers City of San Francisco, City of
Sidney, and City of New York, Drawings and full
descriptions. XIIL. Compound Engines and Boilers of
the new Steamer Decatur H. Miller; Drawing and full
description. XIV. Engines and Boilers of the 2 Morgan
Line Steamers Lone Star, Algiers, Morgan City, and
New York; Drawings and full descnpuons XV. High
Pressure Condensm Engines of the Cromwell Line
Steamers Hudson nickerbocker, and_New Orleans.

Compound Marine Engines and Boilers by the
Wm. Cramp and Sons Ship and Engine Building Co.,
Philadelphia; Drawing and description. XVII. Engines
of the American Line Steamers,by the Wm. Cramp &
Sons 8hip and Engine Building Co. XVIIL Compound
Marine Engines and Boilers built by H. A. Ramsay &
Co., Vulcan Iron Works, Baltimore; Drawing and de-
seription. XIX. Engine of the Steam Yacht Ideal;
Drawing and description. XX. Hoffman’s Improved
Engine; Drawing and description. XXI. Compound
Engine and Boilers, by the Herreshoff Manufacturing
Co.; Drawm and description. XXII. Yacht Engme, by
F.C & Rowland. XXIII. Yacht Engine, g
N. Y. Safety ‘Steam Power Co. XXIV. Compoun En-
%Vnes Boilers, and Screw Progellers for U. 8. Sloops of
ar, ﬂesuzned and constructed by the Bureau of Steam
Engipeering, U. S. Navg Department. XXV. Engines
and PRoilers, New Iron Sidewheel Steamers Holly an
Jessamine now bullding for the U. S. Lighthouse Board
Specifications in full. XXVI. Marine Boiler, by H. L.
Stellwagen. Appendix.

Subscriptions for thisimportant book, which will be issued
in June or July, will be received in advance of publication,
at $5.00 per cop'y, payable on delivery, free of freight.

ENRY CAREY BAIRD & CO
ludusmal Publishers, Booksellers, and Importers,
810 WALNUT STREET, PHILADELPHIA.

This Machine is
adapted for Mining
Purposes. Sur-

asses all others for
afety and Dura-

_ bility.
*NOBLE & HALL,
ERIE, PA.
TEXIXR

Hancock Inspirator,

THE BEST BOILER FEEDER KNOWN.

Over 17,000 in use on Locomotive, Sta-
tionary, Marine, and Portable Boilers.

THE HANCOCK INSPIRATOR CO,,
BOSTON, MASS.

PRESS prints
» €3 10 YOUr O Prining $3zsessecet
Lot (Self-inker $4 ) Larger sizes for larger work
old or young. Greatmoneysaver, A paying buslnen
anywhere for all or spare time. Send two stamps for a
Mcatalogue of all sizes Presses, Ts pe, Cards, Paper, &c.,
TME [SFENIE to the Manufacturers KELSEY & (0., Meriden, Conn.

GREAT IMPROVEMENTS

RECENTLY MADE IN

CRUSHING AND GRINDING

GOLD AND SILVER ORES, BOVES,
PHOSPHATE ROCK, & CHEMICALS)
We compel Quartz to grlnd Quartz.
Address tor new circular
BAUGH & SONS Philadelphla.

NO MORE USE FOR OIL ON MACHINERY

QOline Lubrlcatm Compound manui’d by HOLILAND

& THOMPSON, Troy, N. Y. Avoids hot journals, drip-

ing. and waste. d for catalogue of Grease and Cups
r a.ll kinds of machinery

ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.
Agents Wanted. T.NEW, 32 John Street, New York.

23 Sizes of Direct, 24  Sizes_ of
Boilers, and the best Indirect Ra-
diation.

Send for circulars.

EUREKA STEAM HEATING C0,

ROCHESTER, N. Y.

Steel Castings

From ¥ to 15,000 1b. weight, true to pattern of unegualed
stre gth toughness, and durability. OMCrarx%ha,fts
d 1 Gear Wheels of this steel now runungg (plr(%ve

en or

1ts superlority over other Steel Castings.
circular and price list.
Cnnsm R STELL CASTINGS Co.,407 Library St., Phila, Pa

IRST STEPSIN CHEMISTF V.

A 98 pp. book wellillustrated, containing a series 0£160
Brilliant Experiments, sent free for6 one cent stamps,
Chemical Cabinets, with material for performing 50

& Co., The p~

]00 E. 1 25 1050 8,
O BT ERTDAN, 00 Hoepet By Brooklyn, N, Y.
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ereates but little friction.

JOHN H. CHEEVER, Treas.

RUBBER BACK SQUARE PACKING.

BEST IN THE
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.

B represents that part of the packing which, when in use, is in contact with the Piston Rod.
A the elastic back, which keeps the part B agalnst the rod with sufficient pressure to be sieam-tight,and yet

WORLD.

This Packing is made in Jengths of about 20 feet, and of all sizes from ¥ to 2inches square.

NEW YORK BELTING & PACKING C€O., 37 & 38 Park Row, New York.

W.S. HOLLAND & CO., Burlington, Vt.,
Manufacturers of all kinds Hives and Honey Sections.
Also Walnut Cabinets for Druggists and Mercharnts,
Small Packing Boxes, etc.

- Pipe- lﬁlfgaﬂmg
Maching,

THE I X L,
or hand or power.
Pipe Cutting and
Threadlng Ma-
. chines, for Pipe
 Mill use, a spe-
cialty.

D, SAUNDERS?
SONS,
YONKERS, N. Y,

WOOD PRESERVED
under the Thilmany Improved Zinc Patent, warranted to
last almost indefinitely, at very smail cost. It will not
shrink or swell, avoids decaying, and preserves iron
fastenings. Sea worms will not eat it. ‘oughened by
the zine fiber throughout, it wears equal to stone for
gavements, bridges, railroad ties, wharfs, roadways,

ence posts, stables, green houses, shingles, ship timber,

etc retaining the qualities of wood otherwise). For
mphlet and ful%‘})armculars, apply to J. LORIL ARD
res Manhattan Wood Preserving Co., 63 South St. N.Y

2 to 32 Stops.
aper free. Address
ashington, N.J.

30 to $ 000
mnos 3 up.
Danie F. Beatty,

ORGANS
SHEPARD’S CELEBRATED

$60 Screw Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,

Scrols,Circular and Band Saws, Saw

Attachments, Chucks, Mandrels, Twist

Drills, Dogs, Callpers. etc. Send for

catalogue of outfits for amateurs or

artisans.

H. L. SHEPARD & CO.,

333, 335. & 337 West Front Street.
Cincinnati, Ohie.

SURFACE FILE HOLDERS.

By their use a crooked file may be utilized as well as a
straight one, and both are made to do betterexecutionin
filing broad surfaces than has hitherto been possible.

No. 4 holds files 12 tol4in.long. Pricef5c. each.
No. 5 14to16in. * Price $1.00 each.
Manufactured only
rovidence, R. 1.

For sale by the trade %}nerall
by the NICHOLSON FIL

PATE

(‘oLD ROLLED

SHAFTING.

The fact that this shafting has 5 per cent, greater
strength, a finer finish, and is truer to gauge, than an
otherin userenders it undoubtedly the most economical.
‘We are also the sole manufacturers of the CKLEBRATED
COLLINS' PAT.COUPLING, and furnish Pulleys, Hangers,
etc., of the most approved styleq Price list mailed on
apphcatlon to J S & LAUGIILINS,

Try Street, 2d and 3d Avenues Pittsburg, Pa.
Corner Lake and Canal Sts., Chmago 111,
=¥ Stocks of this shafting in store and for sale by
FULLER, DANA & FI1TZ, Boston, Mass
Geo. Place Machinery Agency, 121 Chambers St., N. Y.

57 Monroe St., Chicago.
‘Willsend prepaid to any qddress thelr

A CUE,
for 1881, 200 pages, QIU Engravings|
o f Instruments, S Caps, Belts,
Pompons, Epanlets,  Cap-Lamps,
Stands, Drum Major%s Staffs, and
\ Hats, Sandry Band Outfits, Repairing
Matenals, alsoincludes Instruction and Ex-
Reercises for Amateur Bands, and a Cataloguea
of Choice Band Music.

The BELMONTYLE OIL

Prevents Rust, Tarnish, etc., on Firearms, Ma~
chinery, Tools, Cutlery, Safes, Saws, Skates, Stoves,
Hardware, ete., without injury to the pohsh In use
over 10 years. Highest Testimonials. Samples 50 cents,
threefor%l 00,sent free of expressage. Sen for circular.
ELMONTYLE OIL .9

som. MANUFACTURERS,
150 Front Street, New York,

FOUR SIDED MOULDER, WITH OUT-
| sidebearing. We manufacture 5sizes of these moulders.
Also Endless Bed Planers,
Mortisers and Borers. Ten-
oning Machines, Sash Dove-
tailers, Blind Rabbeting
Machines. Also a large
variety of other wood
workmgmachines

LEVI HOUSTON, Moutgomery, Pa.

Roots’ NEw IroN BLOWER.
\ & =R

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND,

S. S. TOWNSEND, Gen. Agt, | § Fortard, St

WM. COOKE, Selling Agt., 6 Cortlandt Street,
JAS, BEGGS & CO., Selling Agts., 8 Dey Street,
@ SEND FOR PRICED CATALOGUE.

NEW
YORIK

WITHERBY RUGG & RICHA RDSON, Manufactur ers
of Patent Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass.

$66

THE HOLLY Q=—— INGCD
SYSTEM OF STE HRE(?:E*”C e
FORCITIES ANDVILLAG:::uLus\‘RnEu AD. IN‘

Send for Catalogue.

a week in your own town. Terms and $5 outfit
free. Address H. HarLerT & Co., Portland, Me,

ATION CO.LIMITED.

LOCKPO

LAST N

HEELER'S PATENT W0OD FILLE;

Fills the pores of wood perfectly, so that
smooth finish is obtained with one coat of var
nish. Send for circular. Mention this paper
BRIDGEPORT WOOD FINISHING CO., &
40 Bleecker Street, New York.

$510 $20%

er day at home. Samples worth $5free,
ddress StmnsoN & Co., Portland, Me.

To Electro-Platers.
BATTERIES CHEMICALS, AND MATE-

rials, in sets or single, with Books of Instruction
for Gold, Silver, or Nickel Plating. THOMAS HALL,
Manufacturmg klectmcmn 19 Broomfield Street Boston,
Mass Ilustrated (,atalogue sent free.

SUPERIOR SUBSTITUTE FOR WOOD ENCRAVING.

M. A. MOSS. Treasurer.

INCORPORATED
(S
535

(MOSS'S NEW PROCESS,)

PEARL STREET, COR. ELM, NEW YORK.

J.E. RAMSEY, Secretary.
II A. JACKSON., Assist, Se-,

APRIL 2, 1880

LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD.

SRAVINGS OF PORT
MENTAL LETTERING and GE
LOGUES, etc.
of Photo-En
self wll improv

fustrated Circular,  Sendl copy for estimate.

AITS, BUILDIN(

Much cheaper than Wood Cuats.

aving, in withdrawing from the Photo-Engra
wents made and wsal by hise in Photo-Lngraving

Please mention this paper,

Moss, the inventor uf the Moss Process
67 Park Place, has rctiined for him-
«ince May, 197. Send green stamp for

ERICSSON’S
New Galoric Pumping Engcing

FOR
DWELLINGS AND COUNTRY SEATS.
Simplest cheapest,andmosteconomical pumping en ine
for domestic gaurposes Any servant rl can operate.
Absolutely safe. Send for circulars and price lists.

DELAMATER IRON WORKS

C. H. DELAMATER & CO., Proprietors,
No. 10 Cortlandt Street, New York, N. Y.

F. E. REED,

essor to
A.F. PRENTICE & CO.,
Manufacturer of

Light Machinists’ Tools,

Lathes Bia aﬁheg’% l;l'?ght
athes e Rests,

Drills, Planer Oenterg. ete.
Foot Power Lathes
a Specialty.
WORCESTER, MASS.

Pond’s Tools,

Engine Lathes, Pianers, Drills, &c.

DAVID W. POND, Worcester, Mass.

'MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York, THE GEORGE PLACE MACHINERY AGENCY.

WAYMOTH LATHE.

Latest improved. Rotary
and Stationary Bed Plan-
ers and Buzz Planers,
Band  Saws;  Wardwell’s
Patent Saw_ Bench Dowel
Machine ; Chair Machine-
Er Bormg Machmes, ete.
Iso large stock of Second-
hand Machinery, consistin,
= of Machinists’ Tools, Woo
Working Machinery, Engines, Boilers. . Send
sgtamp for catalogue, and state just wﬁat you want, to
ROLLSTONE MACHINE Co., 48 Water 8t., Fitchburg, Mass.

WM. A. HARRIS
PROVIDENCE, R. J. (PARK STREED),
Jix mmutes walk West frinln station

cr

HARRIS-CORLISS ENGINE

With Harris’ Patented Improvememl,
froem 10 to 1,000 H

600D AGENTS WANTED.
The ladies’ Sewing Companion

isa veryusefularticle. It

hangs on the wall out of

the reach of the *little

ones,” holds two thim-

bles,large or small, a vel-

vet emery cushion for

needles and gms. four

spools of thread, and pair

of scissors, making a very

neat ornament for the

room, &8 well as to help

keep things in their re-
£pective places.
~the best sellin,
youEYER SA

little girl, mime years old, in Towa,

4 80ld 50 in two dys One agent in

Michigan has sold over 5,000 at

relail since last July. Never was

an article invented that sells equal

to this, Everybody buysit. Sample,

with best terms to agents, sent free

on thereceipt of 30 ets, in postage

stamps or currency. Address all or-

ders to F. M, VAN ET7EN, 208 LaSalle St., Chicago, I1L

MAcmms-rs' Tools.

EW AND IMPROVED PATTERNS,
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEwW HAVEN MANUFACTURING CO.,
New Haven, Conn.
Gilt Edge,Chromo,Snowflake, G ,
53 Rt oo 106, Frainkion Prog o, Fais Saemm, o,
THE BAKER BLOWER.
[FORCED BLAST.]

The revolving parts are
all accurately Balanced.

‘Warranted Superior to any
other.
WILBRAHAM BROS,
-No. 2318 Frankford Avenue
PHILADELPHIA, PA.

G‘SEND FOR OUR CATALOGUE: &2

WOOI

'or Railroad Sho Plant

Millg, C
S.A.WOODS MACHINE CO.,

722 Righ St., Bostou; 91

IDWORKING MAGHINERY

ar Bullders, Cabinet, Carri;

Sash, Door, and

N YT 615, Cunal St Ohicages

© 1881 SCIENTIFIC AMERICIAN, INC

PORTER MANUFG. C0., Lim.
New economizer. Only portable made

with return flue.
Absolute safety
from explo~

A Agt 42
= landt St.,

SHAPING MACHINES.

Sixin. stroke,wmhcountershaft ndchuck,price $135.
B() 'l‘()N & PLUIMMMER, Worcester, Mass.

Shafts, Pulleys, Hangers, Bic

Full assortment in store for immediate delivery.

WM. SELLERS & CQ.,
%9 Liberty Street, New York.

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

PROVIDENCE, R. I.

PENCILS, HOLDERS,

CASES, &c.

The CALLI-CRAPHIC Pen.

A GOLD PEN and RUBBER HOLDER, containing
ink for several days’ writing. Can be carrled in the
bocket. Always ready for use. A luxury for persons
who care to preserve their imhwduahty in writing.

MABIE, TODD & BARD,

180 BROAD\VAS Yor P NEW YORK.
or Price
OUR GOODS ARE gOLD BY i‘IRbT CLASS DEALERS.

TOOLS for Machinists, Carpenters, Amateurs, Jew=
ellers, Model Makers, Blacksmiths, Opachmakers, ote,
Send for Catalogue, and state what kind of Topls you require.

TALLMAN & McFADDEN, 607 Market St., Philad’a.

MACHINISTS’ TOOLS.

fron Planmg Machines
ALTY.
C. WHITCOMB & CO., ‘Worcester, Mass,

“The 1876 Injector.”

Simple, Durable, and Reliabl Requi
valves. Send for illustratevlj cu(?culareqmres Do special
WM. SELLERS & CO., Phila.

S iy
LP,”
ON aEAMS*‘

& ANGLES
E51 L

Ros&co ‘

S 2 ;‘TR
WwrouGH

"HANNELS

The attention of Architects, Engineers, and Builders
is called to the creaf decline in Friceq of wroug
RUCTURA
It is believed that. were owners fully aware of the small
difference in cost which now exists between iron and
wood, the former. in many cases. would be adopted,
thereby saving inswrance and avoiding all risk of nter-
W/ﬁ tion to business in consequence of fire. ok of de-
ed information furnished to Architects, Engineers,
and Bullders, on application.
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THE

New York lce Machine Company,

21 Courtland St., New York, Rooms 54, 55.

LOW PRESSURE BINARY ABSORPTION SYSTEM.

Machines Making

ICE AND COLD AIR.

Low Pressure when running. No pressure at rest. Ma-
chines guaranteed by C. H. Delamater & Co.

NEW YORK REL ELTING AND PACKING

LOOK FOR OUR STAMP

on the goods whenever you buy
BELTING, HOSE, or PACKING.

37 & 38 PARK ROW, NEW YORK.™

=
=
5]

NVJAIOD

iamonds

For all kinds of
Mechanical Purposes.
Carbon for Nining Drills

A SPECIALTY.
Best quality at the lowest

The Oldest Estabhshed
House in the U. 8§,

J. DICKINSON,
64 Nassau Street,
NEW YORK.

BOYLE ICE MACHINE CO.,
Ice Machines

AND

Refrigerating Apparatus.

No. 10 N. Jefferson Street, Chicago, 1L

Estimates and Circulars upon Application.

PERA GLASSE

Y Microscopes, Spectacles,
9 Telescopes, Barometers, |
& J. B

ters, and ECK, ;
Manufacturinie Optlclans, Plnladelphm, Pa.
lustrated Priced Catalogue.

g& send for I

COLUMBIA BICYCLE.
The Bicycle has proved itself to be a
permanent, practical road vehicle, and
the number in daily use is rapidly in-
creasing. Professional and business
men, seekers atter health or pleasure,
all join in bearing witness to its merits.
~end 3 cent stamp for catalogue with
price list and full information.
THE POPE WEF'G ( 0.,

597 Washington Street, Boston, Mass.

BOILER COVERINGS.

Plastic Cement and Hair Felt, with or without the

Patent ‘““AIR S PACE/’’ Method.
ASBESTOS MATERIALS.

Made from pure Italian Asbestos. in fiber, mill board,and
round packing. THE CHA LM ERS-SPENCE C0.,
40 John Street, und Foot of E. 9th Street, New York.

ADJUSTABLE INCLINE PRESSES,
STILES & PARKER PRESS CO., Middletown, Conn.

SUPPLIES FROM
HYDRANT PRESSURE
) the cheapest powerknown.
Invaluable for blowing

D

Oy

Church Organs,
Z[“[rmtmg Presses,

running
Sewmq

§ Turnin, Lathes, Scroll
f Saws, Grindstones, Coffee
8 Mills, Sausage Machines,
| Feed Cutters, BElectric
j Lights, Elevators, ete. It
f needs little room, no firing
| up, fuel, ashes, repairs, en-
gineer, exploswn or delay,
[ no extra insurance, no coal
bills. Is noiseless, neat,
compact, steady; wjll work
™ at any pressure of water
[ above 151b.; at 40 1b, pres- |
sure has 4-horse power,and
i capacity up to 10 horse
power. brices from $15 to $275. Send for circular to
THL BACKUS WATER MOTOR CO Newark N.J.

OGARDUS" PATENT U\I\’ll*\AL ECCEN-

TRIC MILLS—For grinding Bones, Ores, Sand, Ol1d
Crucibles, Fire Clay, Guanos, Oil Cake, Feed,_ Corn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Coﬁee, Asbestos, Mica.
ete., and whatever cannot be ground by other mills,
Algd for Pmnts Printers’ Inks, Paste Blackmg etc
JOHN W. THOMSON, successor to_JAMES BOGAR
DUS, corner of White and Blm Sts., New York

CE AT $1.00 PER 'TON.
PICTET ARTIFICIAL JICE 0., Limited,
P.0.Box 3083. 14?2 Greenwich St., New York.
Guaranteed to be the most efiicient and economical of all
existing Ice and Cold Air Machines.

Mill Stones and Corn Mills.

‘We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing specially adapted to Flour Mills. Send for
catalogue.

J.T. NOYE & SONS, Buffalo, N. Y,

Cocounut, Flaxseed,

FRIEDMANN’S PATENT.

EJECTORS

Are the cheapest and most effective machines
n the market for

Elevating Water and Conveying Liquids

from Mines, Quarrles, Ponds, Rivers, Wells, Wheel Pits;
for use in R Water Stations, Factories, etc. They
are splendldly adapted for conveying llqulds in Brew
eries, Distilleries, Sugar Reflneries, Paper Mills, Tanner-
ies, Chemical Works, ete. Send for illus. catalogue to

NATHAN & DREYFUS,
Sole Manufacturers, NEW YORK.

HE Scientific American® is printed w;tEICiL{S
ENEU JOHNSON & CO.’S INK. Tenth and Lom-

E NEW PULSOMETER

AS A STUFF PUMP.

MEAD & NIXON PAPER Co., Dayton, Ohio, March 19, 1881.

;
PULSOMETER STEAM PUMP Co.: !

We have been using one of your No. 5 New Pulsometers for some three months |
to throw the water and pulp from the machine to tank in rag engine room. It works
like a charm, and gives us perfect satisfaction. \Ve cancheerfully recommend them
to any one wa.ntmg a steam pump. Yours, ete., ‘W. R. NIXON, Supt.

HOCKESSIN, DEI., April 12, 1881.

PULSOMETER STEAM PUumP Co.:

The New Pulsometer works very satlsfactorf and is the admiration of all who
inspect it. It throws water re ularly, plentifully, and easily. We heartily recom-
mend it. Very tru i ours,

ING & CO., China Clay Works, Hockessin, Del.

Give it a trial and you w111 appreciate it. Send for descriptive book.

PULSOMETER STEAM PUMP CO, 83 John St, N. ¥,
THe CameroN STeam Puwmp,

DESIGNED FOR USE IN
GOIL.D, SIIL.VER, COAL, AND IRON

MINES,
ALSO FOR GENERAL MANUFACTURING AND
FIRE PUMPS.

Pumps furnished with Movable Linings in Iron, Composition, or Phesphor-Bronze
auress THE A.S. CAMERON STEAM PUMP WORKS,
FOOT EAST 23d STREET, NEW YORK CITY.

AUCTION SALE OF IMPORTHED

JERSEY AND GUERNSEY CATTLE,

PER STEAMERS LORD CLIVE AND BRITISH QUEEN.
SELECTED BY

EDWARD PHILIP PARSONS FOWLER,
ON THURSDAY MORNING, MAY 12, 1881,
—AT ELEVEN O’CLOCK, AT—

HEREKNESS' BAZAAR, NINTH & SANSOM STREETS,
—PHILADELPHIA.—

& Send for a Catalogue.

ESTABLISHED 1844.

TOSEPI C. TODD,

Successor to

TODD & RAFFERTY, PATERSON, N. J.,
Engineer and Machinist.

Flax, Hemp, Jute, Rope, Oakum, and Baggmg Machinery, Steam Engines,
Boilers, etc. Sole agent for Mayher’s New Patent Acmeé Steam Kngine
and Force Pump combined. Also owner and exclusive manufacturer of

The New Baxter Patent Portable Steam Engine.

These engines are admirably adapted to all kinds of light power for

PRINTING PRESSES,

pumping water, sawing wood, grinding coffee, ginning cotton, and all

kinds o. cultural and mechanical purposes, and are furnished at the .
following low prices : i
1 Horse Power, $150 114 Horse Power, $190
2 Horse Power, 245 215 Horse Power 275
3 Horse Power, 290 4 Horse Power, 350

Send for descriptive circular. Address

J. C. TODD, Paterson, N. J.,
Or No. 10 Barclay S$t., New York.

ARNOUX-HOCHHAUSEN ELECTRIC CO,
[ELECTRIC LIGHT.] |Flectrotypers and Electroplaters

Offer theirmachines for Sln.gle and serieslights, warrant- | ontemplating the purchase of new Dynamo Machines,
ing their successful operation. Refer to '

should examine the working of our machines at Messrs.

Iron Pier, Coney“Island, gMacP'mes. Harper & Bros., Appletons, Methodist Book Concern,
FPaul Bauer, | Am. 'T'ract Society, Craske’s, John Mathews, Raisbecks .
Messrs. E. Ridley & Sons, . 6 ¢ | i
R P p . i Smith & Wesson, Greene, Tweed & Co., Ransom, Little-
ogers, Peet & Co., ,.i fleld & Rathburn Stove Works, Scoville Mfg. Co., Jno. \

N. Y. Herald, Stern Bros., M. H. Moses Huyler’s, Booth’s
Theater, Macy & Co., where their machines can be seen J Russell Cutlery Works, and Five Hundred others whose

in constant use. addresses will be given to those in interest.

OFFICE AND SALESROOMS, 221 EAST 20th STREET, NEW YORK

WJOHNS' HW.JOHNS

ASBESYOS ASBESTOS
ROOFING. BOILER COVERINGS

The Asbestos Roofing (with white or light gray con51st of Asbestos Cement Felting, a light, porous,

fireproof coating) is now in use in all parts of the , fireproof material, partaking of the nature of a
Felt and a Cement, to be applied with a trowel; and

bard Sts. Philadelphia, and 50 Gold 8t. New York.

world, and is the only reliable substitute for tin.

It is intended especially for Factories, Foundries, '

‘Warehouses, Railroad Buildings, Bridges, Car and .
Steamboat Decks, ete., and is adapted for steep or
flatroofsin all climates. It costs only about half |
as much as tin, and can be easily applied by any '
one.

. Asbestos Air-Chamber COwering, a combination of
HairFeltand Asbestos. They are prepared ready
' for use, can be easily applied by unskilled work-
men, and form the most durable, effective, and
economical non-conducting coverings in use for
| ! heated surfaces.

F= All infringers will be prosecuted to the full extent
L of the law.

5~ Note the address, send for samples and descriptive circulars, and be sure
and get the GENUINE, which are manufactured only by

H. W. JOHNS M'F'G CO., 87 Maiden Lane, New York,

Manufacturers of Qenuine Asbestos Paints, Steam Pipe and Boiler Coverings, Boards, Gaskets, Steam Packing,
Sheathing, Fireproof Coatings, Cements, etc. (¥~ Illustrated Catalogues and Price Lists free by mail.

t_Low Prices._ Lar EL e Assorted Stock.
A. & F. BROWN, 57-61 Lewis St., New York.

ASBESTOS &oiina st WORKS,

Cortiand Street, New York.
Steam Pipe and Boiler Covering, Hair F eit Roofing,
Rooﬁng aterials, Building Paper and Paints

WATCHMAN'S IM.
proved Time Detector,
with Safety Lock AtS
tachment, Patented 1875-
6-7. Beware of Infringe-
ments. This Instrument
is sugplied with 12 keys
for 12 different stations.
Invaluable for all con-
cerns employing night |
watchmen. Send for cir-

° culars to E. IMHAUSER,
P.0.Box 2875 212 Broadway, New York.

© 1881 SCIENTIFIC AMERICIAN, INC

CATALOGUED.

THE FOLLOWING MANUFACTURERS ARE PRO-
MINENT IN THEIR RESPECTIVE LINES; IN
SHORT, ARE HEADQUARTERS:

IRE

THE HAZARD MANUF CO
C. M. THOMPSON, Agt. 87 leelty bt., N.Y.

HOISTING ENGINES.

COPELAND & BACON,
NEW YORK.

MACHINISTS' TOOLS AND SUPPLIES.

H. PRENTISS & COMPANY,
14 Dey St. (P. 0. Box 3362), New York.

ROCK DRILLS & AIR COMPRESSORS.

INGERSOLL ROCK DRILL CO.,
1 1-z Park Pl'lc(', New York.

Lehigh Valley

EMER WHEEL CO o

Bt EAGLE ANVILS. 1843,

Solid CAST STEEL Faceand Horn. Are Fully War-
ranted. Retail Price, 10 cts. per 1b.

Double Screw, Parallel, Leg Vises.

Madeand WARRANTED stronger thau any other Vise
by FISHER & NORRIS only, Trenton, N. J.

EXETER MACHINE WORKS, g

Manufacturers of (%

Steam Engines, Blowers, and
Steam Heating Apparatus.

50 Federal St., Boston, Mass.

The Greatest Rock Breaker on Erth

Capamstg, :(11 t(f)n a mlm;teB Aaxmds of Mmlé]% vaf,hIl}f
nd for circular! ]
IRON WORKS, Chicago, Ill.

STEARNS SAW MILLS.

Saw Mill Machines, Boilers, and Engines.

STEARNS MANUFACTURING COMPANY, Erie, Pa,

Weissport, Pa.

THE

HOWARD MANUFACTURING CO.

Manufacture and Introduce

Patented Novelties|

AND

THE DIADEM COMB]|

PATENTED.

p Doyt

KORTING'S UNIVERSAL INJEGTORS

For Boiler Feedm operated by single handle, taking

‘water up to 150°
Philadelphia Ofﬁce 12th and Thompson Sts.; New York
Office, 109 Liberty St.; Boston Office, 7 Oliver st.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN.V. Pres't. J. M. ALLEN. Pres't,
J. B. PIERCE. Nec'y.

BRADLEY'S CUSHIONED

EAMMER.
BRADLEY & COMPANY, Syracuse, N. Y.

““BUCKEYE "
LAWN MOWER.

The lightest and easiest run-
ning MOWER ever made.
STRICTLY FIRST CLASS.
MAST, FOOS & CO.,
sSpringfield, Ohio.
Send for catalogue.

Jarvis Furnace Co.
Patent Setting for Steam Boilers, Burns’ Screenings
and Slack Coal without Blast. No.7 Oliver St., Boston ;
No. 422 Bast 23d St., New York: No. 709 Market St., St.
Louis; No.1 Second St., Baltimore.

PRINTING INKS.

The leading Periodicals, including the SCIENTIFIC
AMERICAN, are ’prmted with our inks.
G. MATHER’S SONS, 60 John' St., New York.





