e~ —~— W

[Entered at the Post Office of New York, N. Y., as Second Class Matter.]

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.
Vol a5 _ NEW YORK, JULY 30, 1887. ($3.00 per Year.

=
B

i
|

'
K

L
i |11||J|

e

1. Fire Telegraph Room. 2. Combination Transmitting Repeater. 3. Button Transmitting Repeater. 4. Life Saving Corps. 5. Receiving Register.

NEW HEADQUARTERS OF THE FIRE DEPARTMENT OF THE CITY OF NEW YORK.—[See page 68.]

© 1887 SCIENTIFIC AMERICAN, INC.



64

Scientific Qmerican,

[JuLy 30, 1887.

Srientific American,

ESTABLISHED 1845.

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT

No. 361 BROADWAY, NEW YORK.

0. D. MUNN. A. E. BEACH.

TERMS FOR THE SCIENTIFIC AMERICAN.

One copy, one year, for the U.S. or Canada....... coooeeveeees cvveen. %3 00
One copy, six months, for the U. S.or Canada........c.cocev cevnvnnnns
One copy, one year, to any foreign country belonging to Postal Union, 4 00
Remit by postal or express money order.
Auc _ralia and New Zealand.—Those who desire to receive the
SCIINTIFIC AMERICAN, for a little over one year, may remit £1 in current
Colonial bank notes. Address

MUNN & CO., 361 Broadway, corner of Franklin Street, New York.

The Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT
is issued weekly. Every number contains 16 octavo pages. uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT,
$5.00 a year, for U. S. and Canada. $6.00 a year to foreign countries belong-
ing to the Postal Union. Single copies, 10 cents. Sold by all newsdealers
throughout the country.

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, to any address in U. S. or (‘auada, on receipt of
seven dollars.

The safest way to remit is by draft, postal order, express money order, or
registered letter.

Australia and New Zealand.—The SCIENTIFIC AMERICAN and
BUPPLEMENT will be sent for a little over one year on receipt of £2 cur-
rent Colonial bank notes.

Address MUNN & CO., 361 Broadway, corner of Franklin Street, New York.

Scientific. American Export Edition,

The SCIENTIFIC AMERICAN Export Edition is a large and splendid peri-
odical, issued once 4 month. Each number contains about one hundred
large quarto pages, profusely illustrated, embracing: (1) Most of the plates
and pages ol the four preceding weekly issues of the SCIENTIFIC AMERI-
caN. with its splendid engravings and valuable information. (2) Com-
mercial, trade, and manufacturing announcements of leading houses.
Terms for Export Edition, $56.00 a year, sent prepaid to any part of the
world. Single copies, 50 cents. (¥~ Manufacturersand others who desire
to secure foreign trade may have large and handsomely displayed an-
nouncements published in this edition at a very moderate cost.

Address MUNN & CO., 361 Broadway, corner of Franklin Street, New York.

NEW YORK, SATURDAY, JULY 30, 1887.

Contents.

(Ilustrated articles are marked with an asterisk.)

Alloy-resisting acids. Inventions, engineering .......... 4
Amidogen Inventions, index of .
Anrora, the, as see! la. Inventions, miscellaneous.
Base ball curve, science of Inventors, new, old field fo:
Bicycle ambulance* Iron, aluminum, puddled. ..
Light and electnclty. new rela-
tions between................... 65
Lightning rods for tall chimneys. 70

tions of warfare..........
Boat, submarine, Nordenfelt*

Books and publications, new. Lightning statistics................ 65
Brake, car, automatic*.... Liquor traffic, regulation of.. .6
Business and personal . Liquors, consumption of. . 66

Car coupling 1mpruved*
Cattle, Holstein*
Colors from coal tar.

Malabar, the............
Milk and scarlet fever e
Navy, new, our slow and weak.... .«

Corks, second hand..
Correspondence
Disintection and disi

ctants.
Door plate and bell pull, 1mpr0ved*66
Elephant, shocking............
Explosion, boiler, remarkable
Fan, venmlatmg, improved*

Notes and queries
Perpetual motion machine*..

Pipe for tobacco smokers, im- y

proved*
Planets, positions of in Au
Powder ignited by ]uzhtmnu
Race, an ocean..............

Feedcooker and scalder*.......... 67 } Rainbow, lunar.. . 69
Fire department, New York city, Saddle, 1mpr0ved. prizes for.. 72
hea quarters of¥........ ... 3 Seals, gray, in Zoologlcal Garden,
Forges, portable, improved*...... 66 Berlin* .1l
Gas wells near Montreal, Canada. 72 [ Wages in 1800 .72

Horses, attend to your .. ........ Wear plate for vehicles, ime-
Infantry, German, weight car- proved* . 66
ried by..ooovniiiiiii i, Yacht race, international.......... 64

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT

No.

S804,

For the Week Ending July 30,188%.

Price 10 cents. For sale by all newsdealers.

notes of the examination by Virchow.—3 illustrations............... 964!

1L

PAGE

I. ANATOMY.—The * Snake Man,” Buttner-Marinelli.—The anatomy
of man considered in reference to the feats of the contortionist;

BIOGRAPHY.—Jean Baptiste Boussingault.—The life of the

great chemist who has just died in his 86th year ; his life work and

dlscovenes —1 illustration.........

XI11[.—A biography of the reigning pope; his early career,
and diplomatic achievements.—lillustration... ....coceeevnieevannns 9639

IH. BIOLOGY —Some of the Conditions Affecting the Dlstnbutmn

of Micro-organisms in the Atmosphere.—By PERCY F.

LAND, Ph.D.

results.—1illustration

RANK-

. Se., etc.—Report of alecture on bacterla by this
eminent authonty on sanitary analysis ; the diff

erent methods and

1V. ELECTRICITY.—Sir William Thomson’s New Electric Meas-
uring Instruments —Standard electric balances.—Direct reading
voltmeter. marine voltmeters and magnets.—Static current meter.
A most important contribution to electric measurements.—4 illus-

trations.... .....iiiieiiiiiees eeaans

Studies on Dynamo Electric Machines.—A review of the leading
types of machines.—13 illustrations......c.ocevviiiiiiniiiiieniiiiennnns Y646

. ENGINEERING.—Automatic Signals on the Boston and Albany

Railway.—EXxtensive experiments with various systems of electric

signals, use of rails ae circuits and other trials.—6 illustrations...... 9642
ircuiar Saws and Band Saws.—The two types of saws compared;

their relative economy in time and power consumed and woo!

wasted

The Severn and Mersey Tunnels.—Two great English tunnels;
process of construction, their dimensions and uses.—2 illustrations 9641

V1. MISCELLANEOUS.—An Artificial Earthquake.—A curious oc-

currence in connection with the filling of some swamplands in Jer-
sey City.—1 illustration............ ..
Genius not & Neurosis.—By JAS. G. KIERNAN, M.D.,Chicago,
—The insanity of men of letters and its influence on thelr works
Note on the English 110 Ton Gun .
How to Can Asparagus.—A’ very full account of the fh
conducting this industry.—Its expenses and probable profits.—7 il-
lustrations...........c...cooiil.

VII. NATURAL HISTORY.—Spring Migration in Central New York

“for 1887.—By

M. HASBROUCK.—An important monograph on
bird movements and migration...

The Albino Bear in the Zoological Garden at Dresden.—The only
albino bear known to natural history described.—R? illustrations..... 9652

VIIL. NAVAL ENGINEERING.—The ltalian Cruiser Dogali.—A fast
cruiser.—Her dimensions, with view tuken trom an instantaneous

3

=

phomgmph while under full speed.—1 illustration........ .. ........ 9643
The Martin Anchor.—The improved type of this anchor as ap-

proved by the British government.—3 illustrations................... 9644
IX. PHYSICS.—The Constant of Aberration.—An apparatus for cor-
recting the aberration of light as applied to a telescope.—Interest-

ing review of the subject.—1 illustration.........c.ccoceviiiiiiiiiienanns 9651

X. TECHNOLOGY.—A New Purifier.—Apparatus for treatment of 064

flour n'mills.—2 illustrations

Concentration of Sulphuric Ael

e Manchester Exh

—A novel method for producing oil of vitriol and strong acld, as

shown in practical use at the exhibition.—5 illustrations..

. %645

THE INTERNATIONAL YACHT RACE.

The new British yacht Thistle, portrait of which we
published in our paper for July 2, was to leavefor New
York on July 25. She takesa crew of forty men. Her
owner and her captain are sanguine that she will win
the America’s cup. This vessel appears to have sailed
faster than any yacht heretofore built in Great Britain.
The new American yacht Volunteer will probably be
the competitor of the Thistle. The Volunteer had her
first preliminary trial at Boston on the 21st of July,
when she exhibited remarkably fast sailing qualities,
and gave rise to an expectation that she would beat the
Thistle. The Volunteer is of steel. On this trial trip
she easily distanced the Priscilla and the Bedouin,
both distinguished for superior speed. The inter-
national contest is to comne off on September 26.

—— et r——

POSITIONS OF THE PLANETS IN AUGUST.
VENUS

is evening star. There is no need of pointing out her
position in the western sky, for observers will recog-
nize her at a glance as the largest and most beautiful
starin the whole heavens. She will increase in splen-
dor until the 15th, when she reaches her period of
greatest brilliancy, and will approach the sun and set
earlier every night during the month. On the 1st she
sets at a quarter before 9 o’clock in the evening, an
hour and a half after the sun. On the 31st she sets
at a quarter before 7 o’clock, about a half hour after
the sun.
JUPITER .
is evening star. He may be found in the west, and is
only exceeded in brightness by his fair rival Venus.
He is in the constellation Virgo, and the brilliant star
west of him, from which he is slowly receding, is
Spica, or Alpha Virginis. Jupiter is approaching the
sun, and sets on thelst at a quarter after 10 o’clock
in the evening ; on the 31st he sets about half past 8
o’clock.
URANUS

is evening star. He is in the constellation Virgo, is
approaching the sun, and is too far from the earth
to be visible to the naked eve. He sets on the 1st
about half past 9 o’clock in the evening ; on the 31st
he sets at half past seven o’clock.

MERCURY

is morning star. He reaches his greatest western
elongation, or most distant point from the sun, on the
16th, and is, at that tine, and for a few days before
and after, visible to the naked eye. On the 16th he
rises an hour and a half before the sun. He may then
be found, at 4 o’clock in the east, about 4° north of the
sunrise point. Mercury rises on the 1st soon after 4
o’clock. On the 31st he rises at half past 4 o’clock.

SATURN

is morning star. He is still near the sun, but is
emerging from tue solar rays, and at the end of the
month rises more than three hours before the sun.
He may be found among the stars of Cancer, south-
east of Castor and Pollux, rising on the 1st about 4
oclock in the morning, and on the 3lst about 2
o’clock.
NEPTUNE
is morning star. He is in quadrature with the sun on
the 23d. He is only visible in a powerful telescope,
where he may be found in the constellation Taurus,
south of the Pleiades, rising on the 1st shortly before
midnight, and on the 31st a quarter before 10 o’clock
in the evening. ‘
MARS
is morning star, but is so small in size and luster as
to be of little account. He is in the constellation
Gemini, rising on the 1st about half past 2 o’clock
in the morning, and on the 31st a few minutes after
2 o'clock.
———— et —
Powder Ignited by Lightning.

On the 21st of July, at 2:30 A.M., at Streator, Ill., a
mining town, a stroke of lightning struck the powder
in the powder house of the Chicago, Wilmington, and
Vermillion Coal Co., located half a mile from the cen-
ter of the town. Ten tons of powder were instantly
exploded with disastrous results. Fifty buildings were
demolished ; but only one person was killed—struck
when asleep by a flying brick. Many people were
slightly injured.

A terrific peal of thunder was followed by a rocking
and swaying of the earth and a sweeping rush of air
which made buildings totter on their foundations as if
on the crest of a seismic wave.

Brick and debris were hurled in all directions for sev-
eral hundred yards with such violence as to penetrate
the walls of buildings, and dwellings nearly a quarter
of a mile from the scene of the explosion were riddled as
if by grape and canister. The greatest damage, however,
was done by the concussion of air. A row of dwellings

1 100 yards away were crushed into kindling wood. It

seemed as if the atmosphere exerted its strength in a
downward direction, and crushed the buildings to the
earth.
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Blockades under EXxisting Conditions of Warfare.

At the Royal United Service Institution, recently, a
lecture on this subject was given by Rear-Admiral P.
H. Colomb, who, we may remark, is a gold medalist
of the Institution. The chair was taken by Admiral
the Rt. Hon. 8. A. Cooper-Key, G.C.B. Admiral
Colomb gave a very interesting account of the various
blockading experiences from the time of Nelson and
the Spanish blockade to the war between the North
and South Americans. The latter was specially drawn
upon as showing the most recent and instructive ope-
rations. The lesson learnt from these experiences shows
that if the naval forces of England should have to en-
gage in blockading operations against a naval power,
they would, in the first instance, be liable to the at-
tacks similar to those which the Federals experienced.
But the particular force which promises to interfere
most with blockaders is that of torpedo boats, not tor-
pedo vessels ; for if torpedo vessels are to take a large
place in war, they will take it in the open sea, and as
the equals of any other form of open sea naval force.
That is to say, they will be the rivals of the fleet ship
as at 'present developed, and aim themselves at becom-
ing the fleet ships of the future, as claimmed by M.
Gabriel Charmes.

But the torpedo boat does not in any way claim to
take the place of the fleet ship. It tends to operate
outward from the land, and not inward from the sea.
It is more a prospective terror than an open match for
the ironclad ; and its cheapness, combined with its as-
sumed destructive powers, make it especially the
weapon proposed for the driving off of masking or ob-
serving forces in the operations of blockade. It is not
uncommon to hear naval officers express the opinion
that the torpedo boat has made blockade a thing of the
past. A well reasoned judgment cannot, however, ac-
cept this view. If the Confederate ports had swarmed
with torpedo boats, the in-shore squadrons could not
have been safely so numerous, nor could they have
pressed in so closely nor so perseveringly. To us the
sealing up of the enemy’s ports can rarely be the ob-
ject. We are not in a position to attempt such a thing
with any country, and consequently our blockade will
seldomm extend beyond masking and observing—to
measures of defense, not of attack. A single obsering
ship close in to the port, designed to evade the most
modern forms of attack, and with her signaling powers
developed to the utmost, is all that is necessary for all
purposes of observing, when she is in communication
with the real force off-shore.

The bases of such observing ships are the new *‘ tor-
pedo catchers.” They have a speed which makes the
actual attack of torpedo boats remote ; a draught of
water enabling them to pressinto the shallows, and ren-
dering the chances of a blow from the locomotive tor-
pedo uncertain. Three or four of such vessels forming
an in-shore squadron, always closing in and lying quiet
at night, and drawing off as daylight breaks in the
morning,*would keep quite as close a watch on the
egress of the enemy as the numerous vessels of the
Federals were able to do. They would be powerless tc
prevent ingress, but that would be immaterial to us.
In the caseof vessels or squadrons attempting to escape
by night, it would be less the duty of these ships to
engage them than to hang on their flanks and con-
tinually report their movements by signal to the off-
shore squadron, which would detach and concentrate
sufficient force to intercept the runaways. If the in-
shore observers were attacked either by like forces, or
such as might be supposed superior, they would either
fight them or draw them off, taking care, however,
that some of their number should evade action for the
purpose of keeping up the watch.

Nodoubt the work of these observers would require all
the skill, daring, and perseverance that the navy has
always been accustomed to show, butit would not be of
the harassing character which those of the Federal in-
shore squadrons was. And this, simply because they
would be relieved of the anxieties due to watching in-
gress. The fleet proper need not expect every kind of
attack without notice. If its watchers fail to keep it
warned, there is practically only the torpedo boat
attack which can be delivered as a surprise. In this
attack, the net defense, though perhaps not a perfect
one, is yet a considerable safeguard. A torpedo boat
flotilla will not quit the harbor for the attack unless
there be some reasonable hope of finding the off-shore
fleet, and this negd not disclose itself except in answer-
ing the signals of the in-shore observers. But this dis-
closure presupposes warning, and is so much against
the hopes of the torpedo boat flotilla.

———— e — ———————————
Shocking an Elephant,

The great elephant Chief, who forms a part of
the ‘‘pageant of victory” in the play ‘ Fall of Baby-
lon,” met with a curious misfortune recently. Just
as he was about to go on the stage, the company was
startled with a tremendous roar, and the great elephant
fell to the stage writhing in pain. It was discovered
that he had been engaged in scientific investigations,
and had seized an electric light wire with his trunk.
He received a severe shock, and his trunk was consid-
erably burned, but he was not otherwise injured.
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The Aurora as Seem in Alaska.

Lieut. Ray, in his report to the government on the
International Polar Expedition to Point Barrow,
Alaska, says: ‘ Every clear night, the sky was illumi-

-nated by the most beautiful displays of aurora it has
ever been my fortune to witness. They always com-
menced in the northeast and northwest, and seemed to
spring from a dark, low bank of clouds. The lights
were never stationary for a single second, neither did
they ever take the form of bows orarches, so often seen
in other latitudes, but great curtains of light, flashing
with all the prismatic colors, seemed to be drawn
across the heavens, everrisingand changing, and often
culminating in a corona at the zenith, and falling like
a shower of meteoric fire. As the winter advanced,
these displays were more brilliant, and were always of
a character that defies description, either by pen or
pencil, as they were never for two secondsalike. They
were unaccompanied by any sound so far as we were
able to observe, and the deathly stillness that always
prevails in this region when thesea is closed gave us an
excellent opportunity to detect any sound, had there
been any.”

Lieut. Ray thus more specifically describes one of
these auroras—one of the most magnificent displays
that he observed, and which occurred December 8, 1881:

The * first appearance was in ithe S. and S.E., and
for several hours nothing appeared but a few pale
arches and bands, which had no remarkable features
worthy of notice, except the rapidity with which they
changed their position and character. They appeared,
faded, and reappeared in various parts of the sky so
quickly that it was very difficult to localize them. At
2.40 A. M., a narrow, greenish yellow arch, with a
beautiful rosy fringe, developed in the S S.E., and, in a
few minutes, extended through Taurus, Cassiopeia, and
Cygnus down to the N., and for about ten minutes dis-
played some extremely beautiful tints, especially along
its northern half. It seemed to be composed of an in-
finite number of short rays in a condition of intense
vibration, the motion being principally in the direction
of its length, while flashes of the most vivid coloring
beamed out in the most bewildering variety. At the
same time, numerous rays and patches of quivering
light appeared in various parts of the sky in quick suc-
cession, dancing and gyrating to and fro, swift as the
lightning flash. While the northern half of the archre-
mained thus brilliant, the southern half faded away.
A few minutes afterward, a patch of rosy, greenish
light appeared in the middle of Orion, and, in a minute
or two, developed into numerous sheaves of rays with
the greatest variety and intensity of motion, and dis-
playing the most brilliant colors as they rose and con-
verged to a point close to the star Algol, forming an
imperfect but most brilliant corona, which swayed and
swirled and eddied around our zenith with a kaleido-
scopic magnificence utterly indeseribable. The changes
of tint, aspect, and position were so rapid and numer-
ous that the eye strove to follow their bewildering con-
fusion in vain. The general motion was to the N.,
though a brilliant curtain was at the same time mov-
ing toward the zenith from the N. The brilliance of
the moon seemed to have little effect on the intensity
of the colors which appeared. The colors were very
numerous. Orange, yellow, rose, ruby-red, peach
blossom, emerald green, and numerous intermediate
tints changed and interchanged in beautiful confusion.
The whole phenomena of waving wreaths, flickering
flames, rays, curtains, fringes, bands, and flashing
colors, the strange confusion of light and motion, pre-
sented a picture of which words can convey a very
poor idea. The whole display lasted about thirty min-
utes. There was also intense magnetic disturbance
during this time, the needles being alimost unmanage-
able.

*“ The peculiarity of this aurora was its lowness in the
atmosphere, several patches of cloud, apparently not
very elevated, appearing far above it. It did not en-
tirely disappear until about twelve, midday.”

——— et —
An Old Field for New Inventors.

The surprising announcement comes from Washing-
ton that the special board of officers appointed to in-
quire into the comparative merits of different lifeboats
for use in the navy has reported to Secretary Whitney
that it has found no lifeboat which can be recom-
mended.

This indicates that the lifeboats usedin the merchant
service must be much less safe and advantageous in
time of peril than is commonly supposed. Perhaps,
indeed, many of them are not entitled to be called life-
boats.

The Secretary of the Navy has directed a continu-
ance of the investigation on the subject, but, what-
ever conclusion is finally reached, enough has already
been developed to show that lifeboats are capable of
great improvement, and that a thoroughly satisfactory
lifeboat is yet to be devised.

Here is a fine field for the exercise of inventive talent
for the benefit of humanity. It may safely be predict-
ed that the inventor of a real lifeboat worthy of the
name will gain a distinction equal to that of the inven-
tor of the miners’ safety lamp.—N. Y. Sun.

Weight Carried by German Infantry.

The maximum and minimum weights in the new
approved forms of equipment to be supplied to the Ger-
man infantry have been arranged by the authorities at
Berlin. The Bavarian forces, as usual in most of the
military innovations made of late beyond the Rhine,
will be suited first, and although the fact is clear, the
reasons for the warlike preparations in this kingdom
before the rest of Germany are not immediately appa-
rent. The heavier burden of the equipments of two
sizes, it is expressly stated, is only to be served out to
men whose physical conformation and powers are
found superior to the average, a disposition in itself a
proof of the extreme care and solicitude of the German
commanders for their followers in the ranks. Taking
the basis of 28 gramines to the ounce, and 428 grainmes
to the English 1b., the weights of the different items of
equipment can beclosely determined : Knapsack and
fittings, of maximun scale, 1,170 grs.; belt, waist plate,
and frog for bayonet sheath, 399 grs.; three cartridge
pouches and straps, 1,015 grs.; pair laced shoes, 1,200
grs.; helmet and mountings, 495 grs.; camp utensils,
735 grs.; brushes and housewife, 600 grs.; and biscuit
bag, 390 grs.; or 6,514 grammes in all. But to estimate
the full weight carried by the German infantryman in
heavy marching order must be added his rifle, which
weighs 4,600 grs.; one hundred cartridges, 4,300 grs.;
and the bayonet and sheath, 900 grs. Spare under-
linen, socks, greatcoat, and boots, with eamp or service
tools and bread, may be counted for 17 Kkilos, to
give an aggregate of 23 kilos 300 grammes.
If the odds and ends, not included in the regula-
tion kit, which every soldier possesses, the lump
burden may be calculated at the average of 25 Kilos,
or 55 1b. 8 oz. English.—Broad Arrow.

— .t — .
New Relations between Light and Eleetricity.

On repeating the well known experiments in the per-
foration of insulating plates by the electric spark, with
plates of various minerals, Prof. Marangoni has ob-
tained certain curious results. Particularly, with
plates of lceland spar, obtained through a cleavage
parallel with the rhombohedron, the following results
are obtained : (1) the hole made in Iceland spar by the
electric discharge is in a straight line, while in glass it
is zigzag ; (2) the discharge, instead of following the
direction of the planes of cleavage, as might be ex-
pected, follows that of the principal axis of the rhom-
bohedron, that is to say, the optical axis; (3) along the
aperture there are observed two slits situated in two
planes at right angles with each other, and whichare
intersected by the hole itself, say the optical axis. One

| of these slits is found in the principal section.

The following arrangement was employed by Prof.
Marangoni for performing these experiments :

A funnel was first partly filled with mercury, and
upon this was placed a layer of petroleum, and be-
tween the two was floated the plate of mineral to be
studied. In contact with the mercurythere wasa cop-
per wire, which was connected with the positive pole
of the induced wire of a large Ruhmkorff coil, whose
negative pole communicated with the mercury through
a copper electrode.

With petroleum, the explosive distance, which was
15 em. in the air, was reduced to about a seventeenth
of its value.

It will be remarked that, through this arrangement,
the mercury is in contact with the entire surface of the
crystal, and that the discharge is free to follow the line
of the least resistance through the crystal. As a gen-
eneral thing, the first spark pierces the plate. Prof.
Marangoni experimented in this way with various
minerals, such as fluorspar, selenite, muscovite, and
topaz ; but, as the specimens were defective, the
results were of no account. A beautiful specimen of
rock salt, on the contrary, gave excellent results. With
plates parallel with the plane of the cube and varying
from 5 to 10 mm. the electric discharge perforated them
at right angles with their faces, and produced two slits
at right angles with each other, and consequently with
the faces of the cube, and several other small slits at
right angles with each other and bisecting the angles
of the first. The smallest slits were therefore in planes
parallel with the faces of the dodecahedron.

Upon studying plates of rock salt with the Nurem-
berg polariscope, and upon producing variations in
density in them by means of Brewster’s press, Prof.
Marangoni ascertained the mechanical effect of the
discharge. The result of this study is that the density
diminishes in the plane of the slits, and increases, on
the contrary, in the direction of the bisectrices of their
planes. With Iceland spar, the professor observed
none of these phenomena.

The facts just made known have led the professor to
conclude on the following relations between the
propagation of electricity and that of light.

1. Light and electricity, in a medium of regular mole-
cular structure, are propagated in a straight line.

2. Light and electricity, in a minimum of time, that
is to say, with the least resistance, take certain direc-
tions which are those of the axes of elasticity, or cer-
tain directions having determinate ratios to such axes.

3. Light is a transverse vibratory motion, and, in
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non-isotropic bodies, is decomposed into two rays, so
that the plane of the vibrations of one of the rays is at
right angles with the plane of the vibrations of the
other.

The electric discharge produces slits at right angles
with its own direction, and these slits are not, as a gen-
eral thing, produced according to the planes of cleavage,
This would countenance the supposition that electri-
city also admits of transverse ‘vibrations like light, and
might likewise be polarized according to two planes at
right angles.

Light, in an amorphous medium, such as glass,
changes direction at the least accident, and the trajec-
tory of the luminous vibrations is then very com-
plicated.

So, too, the slit produced by the electric discharge
through a plate of glass does not allow of any normal
direction.

The facts observed on the electric discharge through
crystals are in perfect accordance with Fresnel’s theory
that the vibrations of ether take place more easily in
directions parallel with the layers of the molecules, and
that, consequently, every oblique vibration upon one
of the axes of elasticity is decomposed into two vibra-
tions, one of which is parallel with such axis and the
other at right angles with it.

Prof. Marangoni regards this analogy of effects as a
new proof of the hypothesis that attributes light as
well as electricity to a vibratory state of ether.—La
Lumiere Electrique.

Lightning Statistics.

From a recent report by Dr. Hellmann on statistics
of lightning damage in Schleswig-Holstein, Baden,
and Hesse, it appears thatthe danger from lightning
in these parts (unlike the case of otherparts of Ger-
many) has been decreasing of late years. Soft-roofed
houses are fired about 7 times oftener than those with
hard roofs. Windmills are struck 52 times, and church
and clock towers 39 times, oftener than ordinary
houses with hard roofs. The marshy regions in
Schleswig-Holstein are the most dangerous, and the
land about inlets of the east coast the safest. With
like conditions, the relative danger decreases the more
houses are grouped together. In Baden the danger
varies more than in any part of Germany (about
Heidelberg it is 24, and in Waldshut 265 per million
houses). In Hesse, the low plain of the middle Rhine
is the most dangerous part. In the fifteen years
1869-83, there were killed by lightning for every mil-
lion men, in Prussia, 44; in Baden, 38; in France,
31 ; and in Sweden, 3'0. The geological nature of
the ground, and especially its capacity for water, has
important influence. Thus, calling the danger on lime
1, that for sand is 9, while for loam it is 22. This is
partly why most of South Germany and Austria is less
dangerous than North Germany. There are four
factors affecting the lightning danger to buildings:
two physical—unequal frequency of storms and geo-
logical character ; and two social—variable population
and mode of building. Of all trees, oaks are most fre-
quently damaged, beeches most rarely (in the ratio
54 to 1).—Nature.

Y
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The Science of the Base-Ball Curve.

‘When a ball (or in fact any missile) is advancing
rapidly through the air, there is formed in front of it a
small aggregation of compressed air. (In passing, we
may remark that the compressed air in front of an ad-
vancing cannon ball has been rendered discernible—
we can hardly say visible—by instantaneous photo-
graphy.) In shape the cushion of air is conical—or
rather conoidal—if the ball is advancing without spin;
and therefore it resists the progress of the ball equally
on all sides, and only affects the ball’s velocity. The
same is true if the ball is spinning on an axis lying
along its course. But in the case we have to consider,
where the ball is spinning on an axis square to its
course, the cushion of compressed air formed by the
advancing ball has no longer this symmetrical shape.
On the advancing side of the spinning surface the air
cannot escape so readily as it would if there were no
spin; on the other side it escapes more readily than it
would but for the spin. Hence the cushion of airis
thrown toward that side of the ball where the spin is
forward, and removed from the other side. The same
thing then must happen as where a ball encounters a
cushion aslant. A ball driven squarely against a very
soft cushion plunges straight into it, turning neither
to the right nor the left, or if deflected at all (as against
a billiard cushion), comes straight back on its course;
but if driven aslant against the cushion, it is deflected
from the region of resistance. So with the base ball.
As the cushion of air against which it is advancing is
not opposed squarely to it, but is stronger on one side
than on the other, the ball is deflected from the region
of greatest resistance.—Prof. R. A. Proctor, in Long-
man's Magazine.

_—_— ., r—

AN Illinois correspondent suggests the need of an
invention for raking and baling hay as cut in the
swath.
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AN IMPROVED VENTILATING FAN.

The illustrations herewith show a ventilating fan,
and means for adjusting the hub thereof, by which the
blades can be readily fixed at any desired angle of in-
clination, by simply loosening three nuts on bolts pass-
ing through the hub, thus increasing or diminishing
the capacity of fan and power required. The hub is
divided in two vertical sections, with opposing integral
rings having a series of recesses, and a series of trian-
gular projections with angular spaces betweenthem, an
annular recess separating the ring and projection of
each section. When the two sections are united upon
an axle, the flat surfaces of the triangular projections
and the ring comme in contact, forming a close joint,
and a series of irregular openings in the edge, formed
by the registering angular spaces. When the hub is
slid upon the shaft, the fan rods are entered in the
irregular openings, a groove in the rod being made to
engage a concavity in the ring. The fans may then be
given any desired inclination by turning the rods more
or less to the right or left, when they will be held by
the engagement of the lower portion of the rods with
the ring, the two sections of the hub, when the rods
have been placed in position, being held in positive yet
detachable connection by a series of bolts.

These fans are so made as to be convenient for pipe
connection, and a change of air current is readily ef-
fected by simply loosening the three nuts on bolts pass-
ing through the hub, and changing the inclination of
the fan blades. The style of fan herewith shown can
be placed either horizontally or vertically, the * feet”

IMPROVED PORTABLE FORGES.

In the accompanying illustration, Fig. 1 represents
an old style forge for horseshoers, but having an im-
proved tuyere iron ; Fig. 2 shows a forge for general
blacksmithing, and Fig. 3 is a modification of the old
style forge, with square top, giv-
ing more hearth room and better
access to the work, the latter
also embodying the details of a
recently patented invention. It
has a square hearth, with a cen- 4
tral depression having an aper- i;
ture, beneath which is fitted a ”
tuyere iron, having a triangular i
damper, the latter being con- ‘
trolled by the small crank arm
shown just beneath the front
opening of the forge, by which
the blast may be instantly varied
from light to heavy, the blast
being communicated through a
draught pipe which projects
outward through the base. Be-
low this crank is a handle, which
operates a slide at the bottom of the tuyere iron,
the slide being adapted to dump any dead coal or
ashes that may be delivered from the fire by the tri-
angular damper. The corners of this damper are made
round to facilitate turning, and by its peculiar ‘shape
the fire is readily kept clean.

For further information about these forges address
the patentee and manu-
facturer, Mr. Michael Ehr-
gott, Nos. 234 to 242 Greene
Street, Greenpoint, Brook-
lyn, E.D., N. Y.

———r =
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Regulation of Liquor
‘Trafiic.

Journals conducted in
the interests of the rum

CLARK’S ADJUSTABLE HUB VENTILATING FAN,

being such as can be attached overhead, on the side of
buildings or partitions, or upon the floor.

For further particulars touching this invention, ad-
dress the patentee and manufacturer, Mr. George P.
Clark, of Windsor Locks, Conn.

AN IMPROVED WEAR PLATE FOR VEHICLES.

The wear plate herewith illustrated provides a sim-
ple means to prevent the forward wheels of a vehicle
from marring its body in turning sharply, the device
also assisting the wheels in making the turn. The in-
vention is the subject of a patent recently granted to
Mr. Burton W. Beach, of Cornwall, N. Y. The con-
struction of the device will be readily understood from
the illustration, the wear plate being made with integ-
ral ears for ready attachment beneath the vehicle body,
and a roller being journaled and held to turn therein
flush with its angular edge. The surface of the roller
is preferably covered with rubber or a similar elastic
material, in order that a hard surface may not be pre-
sented to the tire, and to prevent any unpleasant
sound from the contact of the vehicle wheel and the
roller.

BEACH'S WEAR PLATE FOR VEHICLES.

sellers deny the right of
any one to interfere with a
man who wishes to buy
and to drink any beverage
that he desires. This
sounds like a defense of
personal liberty, but it is
niere nonsense.

1. No man has any right
tocarryona business which
produces results for which
other men must pay heavi-
ly. The taxes of every
citizen are more than dou-

traffic. The rum sellers wax fat, and the mass of tax-
payers pay millions of dollars every year that they
may have the privilege of doing so.

2. No man has any right to carry on a business which
corrupts the morals of other men.
crime in this country springs directly from the rum
traffic. It corrupts the young, debauches the old, de-
stroys families, cripples workmen, makes politics
vicious, defies the Sunday laws, wastes the people’s
substance, injures trade, and produces pauperism,
theft, murder, and insanity. If society has no right to
meddle with such a monstrous public nuisance as this,
then it has not the ordinary right of self-preservation.
—Textile Record.

_— .t —
Consumption of Liquors.

The report of the U. S. Bureau of Statistics gives
strong refuting testimony to the assertion that the use
of wine promotes temperance by reducing the consump-
tion of stronger liquors. France is pre-eminently the
wine-drinking country among the great powers. Of
the four whose statistics are given in this report, she
alone is becoming more and more addicted to intoxi-
cants. Since 1880 she has far more than doubled her
consumption, not only of ‘wine, but of strongerliquors,
and is also becoming a large consumerof beer. Her per
capita for consumption of ardent spirits was 132 gal-
lons ; Germany’s, 1'14 gallons ; Great Britain and Ire-
land’s, 101 ; and America’s, 1-24. The same year France
consumed 38°88 gallons of wine per capita, against less
than half a gallon per capita for the other nations.—
U. Signal.

————
Second Hand Corks.

These corks, says a correspondent of the Analyst,
after lying for weeks around in bar rooms, covered with
bad smelling and fermenting vegetations, are sold to
dealers who subject them to a kind of bleaching pro-
cess, run them through a smoothing machine, and sell
them to bottlers, weiss beer brewers and others, for use
again. A cork may be never so well cleaned, but the
internal fissures in it always retain some of the vegeta-
tions referred to, and communicate its ravaging pro-
perties to the liquids they are used to preserve. Such
uses should be prohibited.

© 1887 SCIENTIFIC AMERICAN, INC.

bled by the evils which"
flow directly from the rum

Nine-tenths of the.

AN IMPROVED PIPE FOR TOBACCO SMOKERS.

The construction of the pipe herewith illustrated
will be readily understood from the two views given.
It has been patented by Mr. Fred Roesling, of 394
It is designed so

North Perry Street, Cleveland, Ohio.

EHRGOTT'S IMPROVEMENTS IN PORTABLE FORGES.

that the moisture chamber may be cleansed without
removing the stem, and to prevent the moisture, from
re-entering the bowl or passing up the stem to the
smoker’s mouth, while the bowl, chamber, stem, and
mouthpiece may be separately cleansed when desired.
The cover of the bowl has downwardly extending
slotted arms, which engage pins fixed to opposite sides
of the pipe, whereby the cover may be readily removed
and replaced.
—_——————tr—
AN IMPROVED DOOR PLATE AND BELL PULL.

The illustration herewith represents a simple form
of combined door plate, bell pull, and mail receiver
which has been patented by Mr. Michael A. McGlinn,
of No. 122 Charlotte Street, Lancaster, Pa. The plate,

ROESLING’S TOBACCO PIPE.

which is designed to receive a name or number, is
adapted to cover the mail-receiving aperture in the
door, and at the same time to be used as a means for
operating the door bell. This plate has at one end
a stud which extends through the door, so that
pressing down the plate at the other end of this stud
will operate a door bell, the picture showing an ordi-
nary double stroke bell, such as are in common use.
Around this stud is a spiral spring that is under con-
tinual strain, and tends to keep the coveror name plate
over the aperture, and in contact with a ledge over it,
which is provided to prevent the entrance of rain or
dust. The cover plate, when pushed down, is brought
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McGLINN’S DOOR PLATE, BELL PULL, AND MAIL!
RECEIVER.
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back to place again, when released, by the spring, and
thus rings the bell.

THE first iron boat is thought to have been built in
1777, on the river Foss, in Yorkshire. It was fifteen
feet long, and made of sheet iron.
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AN IMPROVED AUTOMATIC CAR BRAKE.

A novel construction of car brake, intended specially
for use on freight cars, is shown in the accompanying
illustration, and has been patented by Mr. Orson P.
Smith, of Buford, Macoupin County, Ill. Attached to
the under side of the drawbar is a rod on which is
a coiled spring pressing at its rear end against a
frame pivotally suspended from the bottom of the car.
In the lower end of this frame is journaled a shaft car-
rying a friction pulley adapted to engage a friction
pinion on one of the caraxles. On this shaft is also a

SMITH’S AUTOMATIC CAR BRAKE.

gear wheel, which communicates its motion, through
a small pinion, to a larger gear wheel above, the
latter being fixed on a shaft that is axial with the
folerum of the suspended frame, so that a swinging
motion of the latter does not disconnect the gears.
On this upper shaft is also a pulley, on which winds
one end of the brake chain, which is made fast at its
other end to the brake rod, operating the wusual
brake mechanism in the ordinary way.

This brake-operating mechanism is only on one end
of the car, and when the latter is moving forward
with a pull upon the drawhead, the friction pulley in
the suspended frame does not act upon the car axle.
‘When the engineer desires to brake the car automati-
cally, he lessens the speed of the locomotive, and
the drawheads, coming together, are pushed inward,
whereby the spring upon the rod attached to the un-

STEFFA'S FEED COOKER AND SCALDER.

der side of the drawbar presses the suspended frame
inward, and the friction wheel which it carries is
brought into frictional contact with the pinion
on the car axle, the shaft in the suspended frame thus
operating the one above it, on a pulley upon which
the brake chain is wound and the brake shoes there-
by applied.

Upon each face of the larger gear wheel of the upper
shaft, as shown more clearly in Figs. 2 and 8, is secured
a ratchet wheel, the teeth of which stand in opposite
directions on the two faces, and a spring-controlled pawl
engaging the ratchet wheel on eitherside. The revers-
ing mechanisin, consisting of a disk adapted to slide
sidewise on the same shaft,operates these pawls,the disk
having projecting pins which pass through apertures
in the web of the large gear wheel, and each having
a bevel which operates on the pawls, in sucha manner
that while one pawl is held in contact with its ratchet
wheel the other is disengaged from the other ratchet
wheel. The disk can be moved sidewise by a shifting
device, consisting of an arm with a lever handle ex-
tending upward at the ends of the car, the arm being
secured to a shaft held in suitable bearings on the
under #ide of the car, and extending its entire length..

Scientific dmerican,

When the car is coupled 2t its other end to the pre-
ceding car, the train of gearing connected with the
friction wheel upon the axle winds the brake chain up-
on its pulley in the reverse direction, the lever handle
extending up from opposite ends of the car being moved
so as to bring the pawl and ratchet wheel on the oppo-
site face of the large gear wheel into engagement.
When the trainis backed up, the friction wheels rotate
the train of gear wheels, but the respective pawls do
not engage the ratchet wheels, and the shaft on which
is the brake chain pulley is not rotated by the large
gear wheel and its
connections. The
brake rod is also
connected in the
usual manner
with the hand
brake of any or-
dinary form of

construction, a s

shown in our il-

lustration.
—————

The Malabar.

The Indian
troop ship Mala-
bar has made a
six hours’ full
power trial at
Portsmouthofthe
newset of engines
with which she
has been fitted by
Earle’s Shipbuild-
ing Company, at
Hull. The engines
are of the triple
expansion kind, and are the largest of the type which
have been received in her Majesty’s service, and,
with one or two exceptions, the largest which have
been yet manufactured in this country. In addition
to the new engines, the hull has been subjected to a
complete overhaul and repaired outside and inside, new
fresh water condensers and fire engines of superior size
and power belng alsu supplied. The maximum power
indicated at the trial was 4,505 horse, Lub the mean
of the entire trial was 4,231, being below the contract.
The speed realized was particularly good, reaching
close upon 15% knots, while the consumption of fuel
per horse power per hour was as low as 167 1b.

—_—— .t r—
A COMBINED FEED COOKER AND SCALDER.

The invention herewith illustrated, which forms the
subject of a patent recently issued to Mr. William A.
Steffa, of Rockvale, Oregon P. O.,
Ill., furnishes a novel construction
of feed cooker and hog scalder,
which can be readily used for either
purpose. The furnace portion is
commodious, and calculated to
burn advantageously almost any
kind of fuel, the furnace door hav-
ing dampers both above and below
the grate, the latter being readily
removable if desired. Within the
furnace is suspended a tank with
flaring sides and ends, so that spaces
will be left between the sides and
ends of the tank and those of the
furnace, and the products of com-
bustion will pass all around the
tank. The cover of the tank is
hinged to lugs, in such way that it
can be turned back and supported
in horizontal position at one side
to serve as a table ; and connected
with the forward end of the cover
is a hinged frame, which carries a
shelf or chair, of sufficient size to
receive a hog, so that when the frame is raised the hog
will slide or can be readily drawn upon the open
cover of the tank at its side. Close to the hinged
edges of the cover, and within the tank, is journaled a
shaft upon which are formed arms, that rest against
the side and bottom of the tank when turned down,
but which serve as a cradle for lowering the hog into
and raising it from the tank, this cradle being operated
by a crank arm or lever at the front. When feed is to
be steamed, a perforated false bottom, as shown in the
small view, is placed in the lower part of the tank, and
the liquid or semi-fluid contents of the tank may be
drawn off through a discharge opening in the lower
part of one side.

Puddled Alaminum Iron,

Recently we had occasion to refer to some success-
ful experiments in the manufacture of cast steel, free
from blow holes. The results were due to the admix-
ture to the steel of 0'1 per cent of aluminum. During
the week just closed, experiments were made with pud
dled iron in charges of 500 1b. The results were by no
means conclusive, but enough was shown to illustrate
the advantages of combining aluminum with iron.
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Strangely enough, the charges containing the low per-
centages of alloy turned out the strongest material.
So, for instance, the addition of 0°'1 per cent of alum-
inum raised the tensile strength from 52,000 lb. to
60,000 1b., an increase of 16 per cent, while the elonga-
tion was variously increased up to 21 per cent. One of
the tests conformed to the method of testing marine
steel, the elongation of the one inch test spot being
01875 per cent, or 3-16 of an inch. What may be done
with puddled iron is shown by experiments conducted
by Mr. Graham W. Thompson, a leading iron manu-
facturer of Glasgow. The tensile strength of ordinary
puddled iron, 22 long tons with 12 per cent elongati(;n,
was by the addition of 025 per cent of aluminum in-
creased to 31 long tons with 23 per cent elongation.
When mixed in equal parts with ordinary stock, this
treated material still showed a tensile strength of 28 En-
glish tons, with 8:28 per cent elongation, and a third mix-
tureof the already reduced stock with common stock
resulted in a tensile strength of 25 tons, with 7 per cent
elongation. The experiments with puddled iron will
be pursued in other ways until sone fixed rule of pro-
cedure may be established.—Cleveland Iron Trade Re-

view.
—_—— - —————————————

AN IMPROVED CAR COUPLING.

The accompanying illustration represents the prin-
cipal features of a car coupling which has been pa-
tented by Mr. Bush F. Laird, of Ocean Springs, Miss.
One of the small figures gives a longitudinal sectional
view, and another is a plan in section of the bottom of
the drawhead with the coupler entered, while a third
figure shows the action of the pin support, the dotted
lines indicating its backward swing as the entering
coupler pushes against its front side. This pin sup-
portis held in its pivoted position by bolts entering

LAIRD’S CAR COUPLING.

from either side of the drawhead, and the pin is mov-
able vertically in a sleeve with a shoulder which en-
gages a top plate. The horizontal shaft across the car
just above the drawhead, with its arm and chain, and
its connections at each side and at the top of the ecar,
indicate the means of coupling and uncoupling to ob-
viate the necessity of the operator going between the
cars.

Colors from Coal Tar.

Prof. Watson Smith, of Owens College, Manchester,
England, in speaking of colors obtained from coal tar,
recently said :

‘“ Formerly they used to rely principally upon vege-
table dyes of animal origin. The vegetable or wood
dyes, however, had to a large extent disappeared, and
there were not many of these with which they needed
to trouble their minds, because they had been replaced,
and would be still further replaced, by other materials.
There were really only two of these vegetable dyes re-
maining—indigo and logwood—all other wood dyes
having been already more or less replaced by coal tar
dyes. Lac dye had been entirely displaced, and the
consumption of cochineal had been reduced to prob-
ably less than 200 tons per year. A great deal has been
said against coal tar dyes. They were told that these
dyes were fugitive and poisonous, and that there could
not be produced from them as fine a shade as was ob-
tained from the vegetable dyes. Now, all this was
fallacious. If all that had been said against coal tar
colors was true, one would naturally be led to suppose
that the consumption of them would decrease. But
what was the fact? Why, in the last year the con-
sumption of these coal tar colors had increased more
than thirty-three per cent. Trade last year was bad
all over the world—they hoped that this year it might
be better—yet this increase of consumption had taken
place, quite exclusively, he should say, in compound
colors. No fabrics were now dyed in any of the pure
colors, and the increase of consumption had taken
place in judiciously blending these colors with them-
selves or with vegetable dyes. A card of ‘spring
shades, 1887,” being 150 different colors obtained from
coal tar, without indigo or any vegetable dyes, was
shown. These colors comprise many bright and 1ost
delicate shades.”"—Progressive Age,
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THE NEW HEADQUARTERS OF THE FIRE DEPARTMENT
OF THE CITY OF NEW YORK.
[See first page.]

The fire aepartment of the city of New York has re-
cently taken possession of its new headquarters, 157 and
159 East Sixty-seventh Street, some illustrations of
which are given. A few words as to the organization
of the corps will be appropriate. Under the control
of its able president, Mr. Henry D. Purroy, it has
reached such a degree of efficiency that few fire de-
partments of the world will bear comparison with it.

By law four bureaus are established. The first of
these is entitled the Bureau of Chief of Department.
This includes the uniformed force, devoted to the ex-
tinguishing of fires. It contains 972 men actively en-
gaged in attendance on fires, the city’s * firemen,” and
35 men who are relieved from attendance at fires, but
are employed in other services. This naturally is the
most prominent and most important division. The
next of the bureaus is entitled the Bureau of Inspec-
tors of Combustibles. Ten names compose the roll of
this division. Their work relates to the prevention of
fires by supervising the storage of oil, of fireworks, and
of other combustible goods. Next comes the Bureau of
the Fire Marshal, employing four officials. The duties
of this bureau relate to the determination of the causes
of fires and the detection of incendiarism. Many of
the indictinents for the crime of arson are brought be-
fore the grand jury on information furnished by the
fire marshal. The fourth bureau is the Bureau of In-
spection of Buildings The erection and alteration of
buildings are in its charge, in order that the operations
may be carried out in accordance with law. The force
of this bureau numbers 63.

The telegraph service is in the hands of a force num-
bering 18 men and officers. On this department the
efficiency of the fire-extinguishing bureau in great part
depends. As will be seen later, the attendance of the
engines at fires depends entirely upon the proper work-
ing of the electrical apparatus, even the horses being
released by electricity from their stalls.

The hospital stables for treatment of sick horses em-
ploy a temporary force of 6 men, the repair shops 65,
and for treatment of injured firemen one medical and
two vice-inedical officers are retained. Three fire com-
missioners compose the governing board. In the head-
quarters building the secretary and assistant, -+1th
clerks, ete., aggregate fifteen. e

The fire engines and other apn~:atus are distributed
through the city in a r<.u0er of engine houses. The
nuibe s of fir-companies is fifty-five. There are also
nineteen™nook and ladder trucks and two fire boats.
Of the engine companies, nine are called ‘‘ double com-
panies,” possessing a double complement of men and
apparatus, so that when the first set goes to a fire the
next move up and take their places, ready for a second
alarm. It was for companies of this class that Com-
missioner Purroy proposed the double engine house
already described by us.* Two of the hook and ladder
truck companies are also double. Three water towers
complete the census of apparatus. Each engine, it
should be noted, has its own tender or hose cart. Two
scaling ladders are attached to each tender.

No branch of governmentalservice is nore dependent
for its efficiency upon the personal character of its memn-
bers than is the fire service. Not only are fires to be
extinguished, but lives are to be saved and deeds of
absolute heroism are every year enacted. The work
depends not only on disciplined forces, but on the indi
vidual as well. Hence great<éare is exercised in choos-
ing the members. The following is the system in use
in making the selection. The application for a position
is made in writing, and the paper is sent to the chief
of battalion in whose district the man resides. The
chief makes inquiries as to the man’s personal qualities
of the police of his district. If thisreportis satisfactory,
the applicant has to submit to a physical examination
to decide as to his bodily soundness and height and
weight, = Five feet seven inches and 140 pounds are
the minimum. In measuring the height, a curious ar-
rangement is used to avoid imposition. Under each
heel as the man stands on the platform of the measur-
ing apparatus is a little trap door, pressed upward by
a spring. When pressed down to their seat, an electric
contact is made and a bell rings. The subject of meas-
urement, therefore, has to press these down and keep
the bell ringing. This prevents him from raising his
heels from the ground, and so apparently increasing
his height. ‘

This examination having been passed, he is referred
to the civil service commissioner, who examines him,
not only imentally, but physically. He is taken to a
gymnasium, where he has to * walk the ladder,” and
do various other. gymnastic exercises to test his cor-
poreal qualities. In the headquarters a very fine gym-
nasium is included, and it is designed to use it in these
examinations. Hitherto a privategymnasium has been
engaged. If the civil service examinations are success-
fully passed, the applicant is put upon probation for
thirty days. Part of the time is spent in the life-sav-
ing school, where he is taught the use of the scaling

* See SCIENTIFIC ANERICAN, vol, Iv., page 170,

ladders, life lines, ete. Part of the time is spent with
an engine company, where he attends fires and sees the
actual work. All the officers with whom he comes in
contact report upon his character and qualities. If
the report is favorable, he undergoes a new physical
examination, as latent defects may have been developed
in his thirty days of probational service. If this ex-
amination is successfully passed, he receives his ap-
pointment to the third grade, and for the first time
puts on his uniform.

The above examination and probation is certain to
develop any weakness or incapacity in the applicant.
It may be taken as a model in its way, for its thorough-
ness and practical character.

The use of the scaling ladder, which is an important
subject in the training school, is illustrated. It consists
of a pole with a long hook at its top, with serrated
edges. Through the pole short pieces of wood are
thrust and secured, forming steps. At a fire the front
of a building can be scaled in a few minutes by these
simnple appliances. The firemnan hooks one into the first
story window. He climbs it rapidly, carrying another
one with him. When near the top of the first ladder,
he hooks himself to it by a large hook attached to his
belt, and thus steadied he can lean back, pass up the
other ladder, and hook it into the window of the story
above. He unhooks himself, climbs the second ladder,
carrying the first one with him, and by repeating these
movements can go as high on the building as he wishes.
By having others follow him, a complete string of lad-
ders may be raised. He can travel laterally from one
window to another by the same ladders, and thus
swing across the face of a building. Up these ladders
life lines are carried, and persons can be brought down
these to the ground. A fireman, by twisting theropes
in the hook on his belt, acquires a sufficient purchase
or brake power to be able to carry several men down
the line safely. These form the main life-saving appli-
ances. In addition thereto, guns are used for shooting
lines up to the tops of buildings, battering rams for
breaking in doors, and many other minor apparatus
are provided. The life-saving school deals with these
methods. Formerly there was a special life-saving
corps. Now every fireman is taught the system before
he is appointed.

The ordor of rauK in the service is as follows, begin-
ning with the lowest : Fireman of third, second, and
first grades, engineer of steamer, assistant foreman,
foreman, chief of battalions, twelve in number, second
and first assistant chief, each in charge of six battalions,
and chief. The salaries range from $1,000 to $5,000.
Of these officials, the engineers of steamers require a
special knowledge. A man may be promoted without
ever filling this post. The tendency, however, among
the men is to qualify for it, and keep in the line of
promotion to it.

The electrical service, whose central office is in the
new building, we have illustrated in some detail. Un-
der the management of Mr. J. Elliot Smith, the su-
perintendent of telegraphs, it is kept in a state of the
highest efficiency, and the system, now in the highest
state of perfection, is largely due to him. In general
termns, the city is covered with three separate systeins
of circuits, all starting from the central office. The
first of these systems is the alarm circuits. All of
these radiate from the building, each including from
fifteen to twenty-five of the telegraph pole and lamp-
post alarm boxes. Each circuit has its individual
number and each alarm box also has its serial
number, irrespective-of its circuit. When a fire occurs,
and the handle in the alarm box has been puiled down
by the person opening it, the apparatus within it au-
tomatically rings out its signal number five tinies in
succession. This is received at the central office. Its
effect there is twofold. It drops a shutter disclosing
the circuit number, and it actuates the receiving regis-
ter. On the broad strip of paper passing through this
instrument, the alarm box number js printed off five
times. The switch board seen on the left of the fire
telegraph room is used for the next manipulations.
At its top are a row of the drop shutters, whose fall
discloses to the' operator the circuit number. So far
all the work has been done ypon one set of circuits.
The other sets, the second and"third ones, are parallel,
and go to all the engine houses. Each set includes
eight circuits, and these cover the whole eity. The
second set actuates a six inch gong and a detaching
apparatus that releases the horses. They are worked
by eight relays, situated on the same side of the office
in the rear. The third set rings the large gong in
the engine houses, and are quite independent of the
second set.

As soon as the signal sbunds, the operator runsto the
switch board and counts the signal. If it comes pro-
perly, he pulls down one of the switch handles that is
situated at the bottomn of theswiteh board, selecting
the one that comes under the open drop shutter. This
throws the eight relays of the second systen, called the
‘‘ combination circuits,” into the alarm box circuit, and
as the fire signals keep coming, they are automatically
rung all over the city in every engine house. Thisre-
leases all the horses, and wakes all the men. The horses
take their places, are harnessed, and in & few seconds
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every engine, tender, hook and ladder truck, and water
tower in the city is ready for service.

It may happen that the five signals from the alarm
box run out before the operator can note the adjust-
ment and depress the switch. If so, he notes the sig-
nal, referring to the receiving register if necessary, and
sends it out by a Morse key. As soon as he disposes
of the alarm thus, he goes to the button transmitter.
In it he inserts a notched button corresponding to the
alarm, and starts the transmitter. This repeats the
signal upon the gong circuits.

The signals are noted in all the engine houses. To
each signal ten engines and trucks or upward are as-
signed. Of these, when the complement is complete,
three engines and two trucks are assigned to the first
alarm, four engines to the second, and four engines
to the third. The engines and trucks assigned to the
given signal remain in the houses with horses har-
nessed, except those assigned to the first alarm, which
at once proceed to the scene of the fire. All through
the rest of the city the horses are unharnessed and the
men retire. If the officer in command at the fire finds
it too large for the force present, he opens, by the
department key, which all officers carry, the inner
compartment of the alarmm box and sends the ‘‘second
alarm,” prefacing the box number by ten strokes.
This is received at the central station, and by the com-
bination transmitting repeater is sent to every engine
and truck house in the city. Again all is astir and
the entire force of the city is again ready, while the
four engines and two trucks assigned to the second call
of that number go to the fire. In the same way the
*“third call” and urgency calls for more companies are
sent to the central office, and sent out from it on the
large gong circuits by the combination transmitting
repeater.

This instrument has on its face four disks. Each of
them can be set to ring any desired number, and when
the machine is started it rings the four numbers, if so
many are set, in succession. Thus animmense number
of combinations are provided for by it. _

On the right of the telegraph room are a series of
switches and galvanometers, for testing the different
lines.

The new building, situated in 67th Street, between
Third and Lexington Avenues, contains the general
offices of the bureaus and of the commissioners. It is
fifty feet wide, with a yard back of it reaching to
68th Street. It is built of brown stone and brick,
and is finished inside with oak. It is fireproof. A hy-
draulic elevator and electric lights are provided, the
latter actuated by a Brush dynamo. An engine com-
pany and hook and ladder truck company are accoin-
modated also on its lower floors. The life-saving school
practice the use of the scaling ladders upon its rear
windows. Its tower, in iron, is one of its most beautiful
features. It is notable as being the only municipal
building in the city constructed within the estimates.
The building was designed by N. Le Brun & Son, archi-
tects to the department.

——— - ———
Amidogen,

A brilliant discovery is announced in the current
number of the Berichte der Deut. Chem. Ges. by Dr.
Theodor Curtius, who has succeeded in preparing the
long sort for hydride of nitrogen, (NH.);, amidogen,
diamide, or hydrazine, as it is variously termed. This
remarkable body, which has hitherto baffled all at-
tempts at isolation, is now shown to be a gas, per-
fectly stable up to a very high temperature, of a pecu-
liar odor, differing from that of ammonia, exceedingly
soluble in water, and of basic properties. In the
course of his work upon the diazo compounds of the
fatty series, Dr. Curtius treated diazo acetic ether with
hot, strong potash, and obtained the potassium salt
of a new diazo fatty acid, which, on addition of min-
eral acids, yielded yellow tabular ecrystals of the free
diazo acid. On digesting the yellow aqueous solution
of this acid with very dilute sulphuric acid, the color
disappeared without the usual evolution of nitrogen ;
and on cooling a magnificently crystalline substance
separated out, which was shown by analysis to be no
other than the sulphate of amidogen, (NHaj)s . H2SO..
These crystals remained unchanged at 250°, but on
strongly heating over a flame melted with explosive
evolution of gas and deposition of sulphur. On warm-
ing this salt. with potash solution the free disanide,
(NH.)., was expelled as a gas which changed red lit-
mus into blue, and rendered itself evident by its irri-
tating odor. The gas fumed in contact with hydro-
chlorie acid, forming the hydrochloride, and on leading
it into sulphuric acid reformed the sulphate. It
possessed energetic reducing properties, reducing Feh-
ling’s and ammoniacal silver solutions in the cold,
gave a dense red precipitate with neutral copper
sulphate, and formed ecrystalline compounds with
aromatic aldehydes and ketones. It is very seldom
that chemistry is enriched by the discovery of a new
gas, and the intrinsic value of the isolation of amido-
gen to both organic and inorganic chemistry renders
the communication of Dr. Curtius one of exceptional
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@Sorrespondence.

A Lunar Rainbow.
To the Editor of the Scientific American :

A lunar rainbow is a phenomenon of such rare occur-
rence that the event seeins worthy of notice.

On - the evening of July 5, between nine and ten
o'cloek, a complete and beautiful lunar rainbow was
visibie to the inhabitants of Petersburg, Ill.

The evening was beautiful. The full moon lighted
up a huge cumulus mass of cloud in the northwest,
from the nimbus portion of which was falling a sum-
mer evening shower. As the rain was falling close up
to the edge of the cloud, and as the atmosphere was
exceptionally clear, with the moon about three hours
high, it will be seen that the circumstances were pe-
culiarly adapted to the formation of a rainbow. The
southern extremity of the bow was first visible as a
faint streak of light, but sufficiently striking to attract
the attention of even a careless observer. Slowly it
gained length and brilliance, until the arc was com-
plete, standing out, with the colors easily distinguished,
against the dark background of cloud and rain.

Immediately outside the bow the background was
very dark, probably on account of the dense structure
of the cloud above, while on the inner side it was much
lighter. The contrast of these two shades was very
marked at the bow.

The beautiful rainbow continued thus for, perhaps,
fifteen minutes, when, a cloud drifting before the moon
from the south, the southern portion was obscured, but
the northern continued for some minutes. C. E. E.

Petersburg, I11., July 11, 1887.

A PERPETUAL MOTION MACHINE.
A correspondent describes the following ‘‘ perpetual
motion machine :”
‘It is an endless rubber tube, with projections, on
which are fastened thin rubber bags, and a small

weight is attached to each bag. The bags are filled
with air when the weight hangs down, and when it
comes on top it presses the air out and through the
hollow projection and tube into the next bag that
comes in position. When placed over two wheels in
water, the bags filled with air should be lighter and
rise, while the other side with the air foreced out should
sink.” .

Each bag, as it comes into position at the bottom of
the left tube, will be filled with air expelled from a bag
at the top. The weights will descend a certainamount,
one in expanding and the other in contracting the bag.
The lower bag has to be expanded against a heavy
water pressure. Thus each weight will suffer ‘“lost
motion,” and a constant loss of power in this inopera-
tive falling of the weights, both at the upper and lower
portions of their course, will take place. Hence the
machine will not move.

_ —eetr——
Our Slow and Weak New Navy.

Captain Bunce, of the Atlanta, has officially reported
the result of firing a couple of rounds from the guns of
the new ship on July 15, at Gardiner’s Island. He
says :

“ The result of this firing has been to completely dis-
able both eight-inch B. L. gun carriages and to throw
doubt upon the efficiency of the six-inch B. L. gun
carriages and the three-pounder rapid-fire gun mounts.

*“The arrangement of the battery has proved to be
bad, as some of the guns have to be abandoned by their
erews that the other guns may be fired at the target.”

The report inclosed shows in detail the extent of the
damage, which consists mainly in breakage of electric
light plant, driving in of panels, disarrangement of
joiner work, breakage of cabin windows, and a slight
splintering of the deck.

o>
-

THE ironclad Sinope, 10,000 tons, was launched on
June 1 from the Russian Company’s dockyard at
Sebastopol,

Disinfection and Disinfectants,

Last December the State Board of Health of Con-
necticut, in its ninth report to the Governor of the
State, made the following report on disinfectants,
which the committee, after due examination, adopted
as the result of a recommendation by the Public Health
Association of St. Louis, which was composed of some
of the most distinguished hygienic professors and phy-
sicians in the country.*

The object of disinfection is to prevent the extension
of infectious diseases by destroying the specific infec-
tious material which gives rise to them. This is accom-
plished by the use of disinfectants.

There can be no partial disinfection of such material ;
either its infecting power is destroyed or it is not. In
the latter case there is a failure to disinfect. Nor can
there be any disinfection: in the absence of infectious
material.

It has been proved for several kindsof infectious ma-
terial that its specific infecting power isdue to the pres-
ence of living micro-organisms, known in a general
way as ‘‘disease germs;” and practical sanitation is
now based upon the belief that the infecting agents in
all kinds of infectious material are of this nature. Dis-
infection, therefore, consists essentially in the destruc-
tion of disease germs.

Popularly, the term disinfection is used in a much
broader sense. Any chemical agent which destroys or
masks bad odors, or which arrests putrefactive decom-
position, is spoken of as a disinfectant. And in the ab-
sence of any infectious disease, it is common to speak
of disinfecting a foul cesspool, or bad smelling stable,
or privy vault.

This popular use of the term has led to much misap-
prehension, and the agents which have been found to
destroy bad odors—deodorizers—or to arrest putrefac-
tive decomposition—antise ptics—have been confidently
recommended and extensively used for the destruction
of disease gerius in the excreta of patients with cholera,
typhoid fever, etec.

The injurious consequences which are likely to result
from such misapprehension and misuse of the word
disinfectant will be appreciated when it is known that:
Recent researches have demonstrated that many of
the agents which have been found useful as deodor-
izers, or as antiseptics, are entirely without value for
the destruction of disease germs.

This is true, for example, as regards the sulphate of
iron, or copperas—a salt which has been extensively
used with the idea that it is a valuable disinfectant.
As a matter of fact, sulphate of iron in saturated solu-
tion does not destroy the vitality of disease germs or
the infecting power of material containing them. This
salt is, nevertheless, a very valuable antiseptic, and its
low price makes it one of the most available agents for
the arrest of putrefactive decomposition in privy
vaults, ete.

Antiseptic agents, however, exercise a restraining in-
Jluence upon the development of diszase germs, and
their use during epidemics is to be recommended, when
masses of organic material in the vicinity of human
habitations cannotbe completely destroyed, or removed,
or disinfected.

While an antiseptic agent is not necessarily a disin-
fectant, all disinfectants are antiseptics ; for putrefac-
tive decomposition is due to the development of
‘““germs” of the same -~ '+ as that to which disease
germs belong, and the ag. . wme<h destroy the latter
also destroy the bacteria of patrefaction, when brought
in contact with them in sufficient quantity, or restrain
their development when present in smmaller amounts.

A large number of the proprietary ‘‘disinfectants,”
so called, which are in the market, are simply deodor-
izers or antiseptics. of greater or less value, and are
entirely untrustworthy for disinfecting purposes.

Antiseptics are to be used at all times when it is im-
practicable to remove filth from the vicinity of human
habitations, but they are a poor substitute for cleanli-
ness.

During the prevalence of epidemic diseases, such as
yellow fever, typhoid fever, and cholera, it is better to
use in privy vaults, cesspools, etc., those antiseptics
which are also disinfectants—i?. e., germicides; and
when the contents of such receptacles are known to be
infected, 1his becoines imperative.

Still more important is the destruction at our sea-
port quarantine stations of infectious material which
has its origin outside of the boundaries of the United
States, and the destruction, within our boundaries, of
infectious material given off from the persons of those
attacked with any infectious disease, whether imported
or of indigenous origin.

In the sick room we have disease germs at an ad-
vantage, for we know where to find them, as well as
how to kill them. Having this knowledge, not to ap-
ply it would be criminal negligence, for our efforts to
restrict the extension of infectious diseases must depend
largely upon the proper use of disinfectants in the sick
rooin.

The infectious character of the dejections of patients
suffering from cholera and from typhoid fever is well
established ; and this is true of mild cases and of the
earliest stages of these diseases as well as of severe and
fatal cases. It is probable that epidemic dysentery, tu-
berculosis, and perhaps diphtheria, yellow fever, scarlet
fever, and typhoid fever, may also be transmitted by
means of the alvine discharges of the sick. 1t is, there-
fore, of the first importance that these should be disin-
fected. In cholera, diphtheria, yellow fever, and scar-
let fever all vomited material should also be looked
upon as infectious. And in tuberculosis, diphtheria,
scarlet fever, and infectious pneumonia the sputa of
the sick should be disinfected or destroyed by fire. It
seemns advisable also to treat the urine of patients sick
with an infectious disease with one of the disinfecting
solutions below recommended.

Chloride of lime, or bleaching powder, is perhaps en-
titled to the first place of disinfecting excreta, on aec-
count of the rapidity of its action. The following
standard solution is recommended :

Dissolve chloride of lime of thebest quality* in pure
water, in the proportion of four ounces to the gallon.

Use one quart of this solution for the disinfection of
each discharge in cholera, typhoid fever, etec.t Mix
well and leave in vessel for at least one hour before
throwing into privy vault or water closet. The same
directions apply for the disinfection of vomited mat-
ters. Infected sputum should be discharged directly
into a cup half full of the solution. '

Standard solution No. 2 consists in dissolving corro-
stve sublimate and permanganate of potash in pure
water, in the proportion of two drachms of each salt
to the gallon.

This is to be used for the same purposes and in the
same way as standard solution No.1. It is equally ef-
fective, but it is necessary to leave it for a longer timne
in contact with the material to be disinfected—at least
four hours. The only advantage which this solution
has over the chloride of lime solution consists in the
fact that it is odorless, while the odor of chlorinein the
sick room is considered by sowme persons objectionable.
The cost is a little more.} It must be remembered that
this solution is highly poisonous. It is proper, also, to
call attention to the fact that 7t will injure lead pipes
if passed through them in considerable quantities.

It will be best to empty the vessel containing excreta
and disinfectant into an earthen jar or wooden vessel,
and to leave it for twenty-four hours, at the end of
which time it may be thrown into a privy vault, orinto
a hole in the ground excavated for this special pur-
pose.

Disinfection of the Person.—The surface of the body
of a sick person, or of his attendants, when soiled with
infectious discharges, should be at once cleansed with
a suitable disinfecting agent. For this purpose, solu-
tion of chlorinated soda (liquor sod@ chlorinale) di-
luted with nine parts of water, or standard solution
No. 1 diluted with three parts of water, may be used.
A two per cent solution of carbolic acid is also suitable
for this purpose, and under proper supervision the use
of a solution of corrosive sublimmate—1 : 1,000—is to be
recommended. .

In diseases like smallpox and scarlet fever, in which
the infectious agent is given off from the entire surface
of the body, occasional ablutions with solution of
chlorinated soda diluted with twenty parts of water
will be more suitable than the stronger solution above
recomimended.

In all infectious diseases, the body of THE DKAD
should be enveloped inasheet saturated with standard
solution No. 1, or with a 5 per ceut solution of carbolic
acid, or a 1 : 500 solution of corrosive subliinate.

(I'o be continued.)
-  etrr—
Alloy-Resisting Acids.

Mr. Rettz has invented an alloy which offers great

resistance to the action of acids and alkalies. It has
the following composition:
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It is said to be a useful substitute, in laboratories, for
ebonite and porcelain.

* The following gentlemen composed the committee : Dr. George M.
Sternberg, Surgeon U. S. Army, Fellow by Courtesy in the Johns Hop-
kins University, Baltimore ; Dr. Joseph H. Raymond, Professor of Physi-
oiogy and Sanitary Science in Long Island College Hospital, and Health
Commissioner of the ¢ity of Brooklyn ; Dr. Victor C. Vaughan, Professor
of Physiological Chemistry in the University of Michigan, and member of
the Michigan State Board of Health ; Major Charles Smart, Surgeon U. 8.
Army, and member of the National Board of Health ; Dr. W. H. Watkins,
Medical Director of the Auxiliary Sanitary Association of New Orleans ;
Dr. Albert R. Leeds, Professor of Chemistry in Stevens Institute of Tech-
nology, and member of the New Jersey State Board of Health; and Dr.
George H. Rohe, Professor of Hygiene in the College of Physicians and
Surgeons, Baltimore, —
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* Good chloride of lime should contaih at least 25 per cent of available
chlorine. It may be purchased by the quantity at 3% cents per pound.
The cost of the standard solution recommended is, therefore, less than
one cent a gallon. A clear solution may be obtained by filtration or by
decantation, but the insoluble sediment does no harm, and this is an un-
necessary refinement.

+ For a very copious discharge use a larger quantity. For the disinfec-
tion of solid or semi-solid feces use a solution of twice this strength—8
ounces to a gallon of water—in the proportion of one “quart for every 4
ounces of material to be disinfected.

+ Corrosive sublimate costs about 70 cents a pound, and permanganate
of potash 65 cents a pound, by a single pound. This makes the cost of
standard solution No, % a little more than2 cents a gallon,
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A REMARKABLE BOILER EXPLOSION,
A very remarkable boiler explosion occurred in this
city on Saturday, July 16. We illustrate some of the
features of the occurrence. The boiler was of the

upright tubular type: nine feet high, four feet in
diameter, of 34 inch iron, and had 129 tubes.
total weight was about two tons.

Its
It was situated in a

END OF THE FLIGHT.

shed in the rear of No. 6 Governeur Slip. The shed
was a light structure, sided with corrugated iron. The
establishment, which was a wood alcohol refinery, was
closed at 8 P.M., and the boiler, it is said, was left
with banked fire and gauge showing twenty pounds
pressure. ' The boiler had been inspected December 9,
1886, and then was in good condition, and was allowed

THE EXPLODED BOILER.

yard of a tenement house, No. 194 Monroe Street. The
distance from its starting place to its destination is
460 feet. The flight must have been largely due to
the reaction of the escaping steam. When the boiler
landed no steam appeared, as all had issued from it
before it reached the ground.

The immense flight of the entire boiler is most re-
markable, but the small amount of injury it did is not
less so. The wonder is not only that it managed to
escape so well from the yard containing it originally,
but also that it fell with such precision in the other
yard. A deviation of fifteen or twenty feet in thelength
of its course would have broughtit on theroof of one or
the other of two tenement houses, between which it
dropped. The effect of two tons of iron going through
a crowded house would have been disastrous. As it is,
no one was seriously injured, and

otherwise a flash might strike a hoop at a corner on
the opposite side to the conductor, and thenon the
other side, on passing to the conductor, from the
nearest part of the hoop, there might be an explosion,
and the chimney injured there or even broken through.
Again, no rods or ties of metal should be wrought
into the chimney parallel to its length, and, therefore,
to the conductor, and then to be left unconnected with
it. Therod may be close along the brick or stone. It
makes no difference. There will be no need of rod on

each sideof the building, but let the cast iron hoop and
the others you speak of be connected with rod, and
it will be in those places at least as if there were rods
on every side of the chimney. A three-fourth rod is no
doubt better than a half inch, and, except for the ex-
But a half inch has never yet,

pense, I like it better.

even the damage to property is
slight.

The boiler shows signs of burn-
ing around the fire box, where it
failed. @ The lower tube sheet is
unburned. The theory of the boiler
inspectors is that the door was
closed, and the water was low, so
that steam generated until the
bursting pressure was reached.
The door should, of course, have
been left open. If the engineer did
this, it is probable that some person
closed it. It is the first boiler ex-
plosion that can be record'ed among
boilers under city inspection for a
very long period of time.

Lightning Rods for Tall
Chimneys.

M. Faraday, in the Arehitect and
Builder (London), says the condue-
tor should be of half inch copper
rod,"and should rise above the top
of the chimney by a quantity equal
to the width of the chimney at the
top. The lengths of rod should_ be
well joined metallically to each

other, and this is perhaps best done
by serewing the ends into
a copper socket. The con-
nection at the bottom
should be good : if there
| are any pump pipes at
| hand going into a well,
they would be useful in
| that respect. As respects
|| electrical conduction, no
|| advantage is gained by
| expanding the rod hori-
|| zontally into a strap or
- tube—surface does noth-
ing; the solid section is
the essential element.
There is no occasion of
insulation (of the conductor), for this reason.
A flash of lightning has an intensity that en-
ables it to break through many hundred yards
(perhaps miles) of air, and therefore an insula-
tion of 6 inches or 1 foot in length could have
no power in preventing its lead to the brick-
work, supposing that the conductor were not
able tocarry it away. Again, 6 inchesor1 foot

to carry 75 pounds of steam. Two hours after the |is so little that it is equivalent almost to nothing. A

boiler had been left with its fire Lanked, it exploded.

very feeble electricity could break through that bar-

The iron gave way around the fire box in thelegs of | rier, and a flash that could not break through 5 or 10

the boiler.

Under the force of the explosion and of the | feet could do no harm to the chimney.
rush of the steam, it rose like a rocket nearly in a ver-| point is to have no insulated

A very great
masses of metal. If,

tical direction, and, about forty feet from the ground, | therefore, hoops are put round the chimney, each
struck the wallof the building. It drove in the wall | should be connected metallically with the conductor,

between two win-
dows, first demol-

STARTING POINT AFTER THE EXPLOSION.

failed. A rod at Coutts’ brewery has been put up 14
inches diameter ; but they did not inind expense. The
Nelson column, in London, has a half inch rod—three-
fourths is better. I do not know of any case of harm
from hoop iron inclosed in the building, but if not in
connection with the conductor, I should not like it ;
even then it might cause harm if the lightning took
the end furthest from the conduector.

© o
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An Ocean Race, R
The steamship Arizona, of the Guion line, and
Servia, of the Cunard line, which recently left Queens-
town about the same time, arrived at New York within
an hour of each other. During the entire voyage the
two kept constantly in sight of each other. By night
each others lights

could always be

ishing the shed in
its upward  flight.
After it struck the
building it sud-
denly changed its
direction nearly
at right angles,
and flew off in the
opposite diree-
tion. Steamn was
undoubtedly still
escaping and
caused its long
flight, especially
as regards the
horizontal compo-
nent. Rising in
its course nearly
two hundred feet,
it passed over
Water and Cherry
Streets, and land-
ed in the back

BOILER FELL

MONROE S ¥

FLIGHT OF THE BOILER.

© 1887 SCIENTIFIC AMERICAN, INC.

seen, and at day
either the spars
or the smoke of
one vessel could
be seen from the
decks of the other
steamer. Thepas-
sengers on the
Servia were con-
stantly watching
the Arizona,
which they hoped
to leave behind,
while the people
on the rival boat
regarded ,the Ser-
via with similar
interest. Such
close rivalry be-
tween ocean grey-
hounds during a
voyage has never
occurred before.
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HOLSTEIN CATTLE.

Much confusion seems to exist in the minds of many
concerning the Holstein and the Dutch belted cattle, a
splendid example of which was published in the SCIEN-
TIFIC AMERICAN a few weeks ago. The difference be-
tween the two varieties is quite marked, as may be ob-
served by comparing
the two illustrations.

THE TWO GRAY SEALS IN THE ZOOLOGICAL GARDEN IN
BERLIN.

The seals’ tank in the Berlin Zoological Garden,
which was empty for so long, has been occupied since
Easter of last year by two young gray seals, which
have attracted much attention from zoologists, as well

The Holsteins were
a prominent feature
of the late cattle
show in New York
City, and attracted
universal attention.
They are wonderful
milkers, and al-
though the milk is
not of the richest
quality, this breed
has come much into
public favor. The
cow in the accompa-
nying cut, Mecht-
childe (6,718 H. H.
B.), is the property
of Mr. F. C. Stevens,
of Utieca, N. Y., and,
as a three year old,
she has made a re-
cord of 83% 1lb. of
wmilk in one day, 2,100
Ib. in one month,
and 9,033 1b. in five
months, all of which
demonstrates her ca-
pacity as a milker.
The bull Sir Mecht-
childe (38,727 H. F.
H. B.) tipped the
scales at 1,240 1b.
when only twelve
and one-half months
old.

C g

Le Progres Mili-
taire, in an article
on ‘““ The Proportion
of Artillery,” argues that one of the principal causes
of the defeats of the French in 1870 was the in-
efficiency of guns, both in number and material. The
new calculationsgive 17 batteries toeach corps d’armee,
but the Germans are working to furnish each corps
with 20 batteries, or 120 guns. The essential tactic of
the arm is admitted to be the entry into action of the
whole force en bloc.

TWO0 GRAY

coasts of the countries bordering the Baltic Sea, also
on the shores of Great Britain, Norway, Iceland, New
Caledonia, Labrador, and, perhaps, southern Green-
land. They are specially abundant in parts of the Bal-

tic Sea, but are not found in the most frigid regions.
Young specimens of the gray seal may easily be mis-
taken for the com-

mon seal; but old

HOLSTEIN FRIESIAN COW MECHTCHILDE AND BULL SIR

as the general public, forming, in fact, the chief point
of interest in the garden.

These two seals came from the Baltic Sea. They
were caught near Dantzic by Gross-Plehnendorf, and
were sold to the garden as common seals, or * sea
dogs ;” but there can be no doubt that they are two
young gray seals.

The gray seal (Halichorus gryphus) lives on the

SEALS IN THE ZOOLOGICAL GARDEN
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ones, specially males,
can be readily dis-
tinguished because
of their great size.
They attain alength
of from 8 to 9 feet,
and a weight of from
400 to 500 pounds;
while the common
seal is seldom more
than 4 or 5 feet long,
and weighs only from
100 to 150 pounds.
To a connoisseur
there are other
points of distinction
which are marked ;
for instance, the
shape of the head,
the teeth, and the
coloring of the fur.
In the gray seal the
snout forms the larg-
est part of the head,
this feature becom-
ing more marked as
the animal grows
older; but in the
seals of the Phoca
genus the brain is
much larger.

The predominating
color of the fur is
gray—dark on the
back and lighter on

the belly—with
many modifications,

MECHTCHILDE. according to the age
and sex of the crea-
ture. The females are’lighter in color than the males,

and in older specimens the coloring is usually more
uniform; that is, less mottled than in the young. With
the latter a great number of dark spots are to be found
scattered over the gray ground, specially on the neck
and flanks, as shown in the accompanying cut. As
they grow older, the spots gradually disappear.

It is a notable fact that the gray seals, unlike most

IN BERLIN.



72

Srientific Qmervican,

web-footed creatures, do not easily accustom them-
selves to captivity. In zoological works they are set
down as untamable animals, unable to endure confine-
ment. It is known that common seals can easily be
tamed. No former attempts, within the knowledge of
science, to keep gray seals have been successful. They
generally refuse nourishment, try to bite any one who
goes near them, and die in a few weeks. At first the
two in Berlin refused food, one fasting for about two
weeks and the other for three or four weeks, so that
they were nearly starved ; but finally the instinct of
self-preservation triumphed, theytookthefood offered,
and since then they have thrived.

Eels and herrings constitute their favorite food,
though they like torsk and shellfish ; bat they will not
eat the many-boned river fish. The herrings and young
eels are swallowed whole, while the other fish are torn
to pieces with their claws and teeth. While eating,
the seals keep their heads and paws above the water,
presenting a very droll appearance. When in their
native waters, the gray seals eat many mollusks, crabs,
ete.

Many people gather at their tank every day toward
evening to see them feed, and on these occasions they
are very energetic, displaying much elegance of motion.
They have learned to take fish from their keeper’s
hand, but cannot be taught any tricks. They have en-
dured the cold of winter in their element under the
open sky, although the thermometer fell some nights
to 5° F. Itisto be hoped that these animals will long
add to the interest of the Berlin garden.—Illustrirte
Zeitung. ’

—_— e ——
Milk and Scarlet Fever.

At the Royal Institution recently Dr. Klein, the emi-
nent microbist, submitted a paper of the utmost im-
portance in regard to the etiology of scarlet fever.
Not long since Mr. Power, a medical inspector of the
Local Governmeunt Board, investigated an epidemic of
scarlet fever which had occurred in the north of Lon-
don, and which was traced directly to milk supplied
from a certain dairy at Hendon. Very complete evi-
dence was collected, which seemed to negative the possi-
bility of infection of the milk from a human source
or by insanitary conditions, and Mr. Power further
proved that the cows which yielded the milk were in
a diseased condition, that the first signs of thisdisease
had appeared in cows which had been recently im-
ported from Derbyshire, and that it spread from them
to the other cows milked at this Hendon dairy. The
disease consisted in the presence of sores on different
parts of the skin, with loss of hair in patches, ulcera-
tions on the udder and teats, and a visceral disease,
notably of the lungs, liver, kidneys, and spleen,
which, although milder in character, very much re-
sembled the visceral lesions occurring in cases of
human scarlet fever. By experiment it was shown that
the matter of the ulcers of the udder is possessed of
infective power, inasmuch as on inoculation into the
skin of calves the same ulcers arereproduced ; further
it was shown that in the uleers of the cow there ex-
isted in large numbers a species of micrococcus which,
on being planted on artificial nutritive media, such as
are used for the study of bacteria, produces in a few
days a crop of micrococei, possessed of very distinet
characters, by which they are distinguishable from
other bacteria. 'When calves are inoculated from
a cultivation of this micrococcus, they become after
an incubation period affected with a cutaneous and
visceral disease the same as the disease of the Hen-
don cows. Since Mr. Power's investigations Dr.
Klein has studied the diseased condition, and his ex-
periments have shownthat in the blood and tissues of
persons affected with scarlet fever there occurs the
same micrococcus as was present in the cow, both
being identical in microscopical and in cultural char-,
acters. He has also proved that the action of thig'/v
microbe on animals is exactly the same as the mj-
croccus found in the Hendon cows. It seems to be
fully established, therefore, that this microbe, migro-
coccus scarlaline, is the cause of human scarlet feger ;
that it produces in bovine animals a disease identical
with the Hendon disease and humnan scarlet feve¥, and
that consequently, while the cow is susceptible to in-
fection with human scarlet fever, it canin its turn be
the source of contagium for the human species. Dr.
Klein has found the same microbe in tins of con-
densed milk sold under the name of Rose brand. This
milk was under suspicion of having produced scarlet
fever in a number of persons who had partaken of it.
When the microbe of the condensed milk was tested
on animals, calves, and mice, it produced the identi-
cal disease which was produced by the microbe of
human scarlet fever and of the Hendon cows. This
Rose brand of condensed milk, Dr. Klein states, is a
cheap article, meant for the poorer classes ;. probably
it has not been sufficiently heated in the tins before
sealing the latter.

Scientific investigation has, therefore, now made a
distinet and very important advance. It is, of course,
well known that scarlet fever, as well as diphtheria
and typhoid fever epidemics, have been frequently
spread by means of the milk supply. The typhoid

microbes, indeed, as far as is known, have not been
conveyed by the milk itself, but by the water added
to it, or, as the milkinen themnselves say, by the water
used for washing out the cans. It hasbeen hitherto as-
sumed that scarlet fever has been conveyed in milk only
by some personal contact from persons who had had
the disease or who had been with others who had been
so infected. The knowledge now acquired is to the
effect that cows themselves suffer from a mild disease
identical with scarlet fever, and coinmunicable by their
milk to the human subject.

This disease, although hitherto unnoticed by veteri-
nary practitioners, can be easily detected, and is, no
doubt, the source of a large proportion of the cases of
scarlet fever in this country. From that disease alone
an average of 854 persons per million living in the
United Kingdom die annually, and some twelve times
as many go through the illness. When we remember
that many of these deaths, together with, perhaps,
most of the typhoid and probably some of the diph-
theria epidemics, are due to carelessness or ignorance
at the dairies, the conclusion that some efficient
system of control of our milk supply is called for
seems inevitable. Out of consideration for public
safety, the legislature has rightly shown itself anxious
in regard to the sale of poisons; but for hundreds
slain by poisons, tens of thousands die from unwhole-
some milk, and a propersystem of official supervision
of the milk trade is therefore one of the most urgent
of hygienic requirements.—Chemist and Druggist.

— —.ttr——
Prizes for an Improved Saddle.

Two prizes, of 6,000 marks ($1,500) and 3,000 marks
($750) respectively, are offered by the German govern-
ment for the best pattern of a saddle for the cavalry.
The conditions are briefly as follows: 1. It must afford
an easy and natural seat to the trooper. 2. It must
not in any way impede his movements. 3. It must be
simple in construction.- 4. It must be serviceable. 5.
It must be light. All patterns heavier than the Hun-
garian saddle at present in use are condemned in ad-
vance. It must, moreover, be cheap, and be so con-
structed that the various articles of equipment—man-
tle, carbine, sac a fourrage, etc.—may be easily carried.
The German military authorities reserve to themselves
the right of subjecting the patterns sent in to any de-
sirable tests, and of manufacturing a certain number
of those selected, to be distributed to the army for
trial, without any payment to the inventor. The pat-
tern must be sent in before November 30 next, and the
result of the competition will be published in the
Armee Verordnungsblatt and other journals in October,
1888.

The most curious thing about this proposal is the
paltry sum offered as a prize ; this, indeed, is the trou-
ble in nearly every case where new inventions are
called for. Whether it is a great government or alarge
manufacturing concern, the idea seems to prevail that
it is a piece of generosity to offer $1,500 as a prize to an
inventor who will produce and surrender a new inven-
tion worth, perhaps, a million dollars in cash. Sup-
pose, in this case, a man should produce a military sad-
dle more easy, more free, simpler, two to five®pounds
lighter, and one or two dollars cheaper than the com-
mon saddle, would not such a saddle be worth half a
million dollars, at the least calculation, to any govern-
ment ? The offered prize of $1,500 is far insufficient.

Attend to Your Horses.*

When a horse refuses to drink, and coughs after
swallowing a little, it indicates sore throat or swelling
of the glands of the neck. It isone of thesymptomsof
distemper, which is prevalentat this season. Give the
horsea warm bran mash, with one drachm of chlorate
of potash in it, daily for a week or ten days. There is
.)i)thing—serious to be apprehended.

For a horse which is weak in the knees, rub the limbs
briskly with a woolen cloth, then bathe with salt and
water, wipe dry, and apply a mixture of one pint of
alcohol and one drachm of tincture of Spanish fly, rub-
bing in a tablespoonful twice a day with the hand. Let
the horse run in a loose stall, deeply littered with saw-
dust or dry swamp muck, or on an earthfloor. Skunk’s
oil, beef brine, and other trash of the kind are useless.

Piles are caused by dilatations of the blood vessels of
the lower gut or rectum and the formation of tumors.
In horses they are rare, and melanotic tumors on the
lining membrane are often confounded with them. The
treatment is as follows: Give daily three ounces of
Glauber salts and common salt ; also, bran and linseed
mashes, with one drachm each of sulphate of iron and
ground gentian root. If the piles appear outwardly,
or there is much irritation, and the horse rubs the tail,
inject one ounce of a solution of a drachm of sugar of
lead in a pint of water.

A horse can be fed on grain and bran, if he is not
overfed. These foods are concentrated, and need to be
given with caution. Cottonseed meal is not a safe food,
but the whole seed, if quite free fromlint, may be given

* These hints on the care of horses we find in the Okio Valley Journal.
The information seems practical, and accords so well with our experience
in the care of horses that we are gorry not to be able togive the unknown
writer of the article full credit.—Ep.
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in moderation. Some coarse fodder is desirable, if it
can be procured, and a supply should be grown either
of millet, corn fodder, or pea vines, and cut when in
blossom and cured for hay. If a little roughness is
given, six pounds of bran and the same of some kind of
grain, and two pounds of whole clean cottonseed would
make sufficient food for a thousand pound horse. Five
pounds of hay daily given with this grain would be
quite sufficient.

Green food in the sumineris often the cause of serious
indigestion, with its common results—colic and rupture
of the stomach, which is inevitably fatal. Such food
should never be given wet, or heated by fermentation
after cutting, or in excessive quantity, nor when a horse
is weary. Clover or rye should be cut after the dew is
off and before the heat of the day, and spread in the
shade to wilt, or in the afternoon, and left to wilt until
the next day. A sprinkling of salt will tend to avoid
trouble with such food, as it prevents fermentation.

Water should always be given before feeding, and
never immediately afterward. Colic is often produced
by copious watering soon after eating, and also by wa-
tering when the animal is hot and weary from work.
The stomach being chilled is for the time incapable of
digesting any food. Light feeding is to be given during
hard or rapid work, and thefull feed is onlygiven after
sufficient rest. Overfeeding is to be specially avoided,
and regularity is very imnportant. One 12 quart pailful
of cut hay and four pounds of meal is a full feed for a
thousand pound horse, given twice a day, with an
equivalent feeding between of oats or corn and long
hay. Orchard grass hay, cut just at the blossoming,
is excellent for horses. Ripe timothy is the next best,
and corn blades, pulled green and well cured, make as
good feed asany. Dusty or mouldy food is to be specially
avoided, not only for its effect upon the digestive or
gans, but for its evil results upon the respiratory func-
tions. Idleness is conducive to indigestion, and dur-
ing the present season particularly horses should be
turned out several hours for exercise every day.

The shrinkage of the muscles of the shoulder, and
which is commonly called “sweeny,” is due to some
lameness of the foot or limb, which induces the horse
to favor the shoulder and throw the muscles out of
use. This inaction causes the muscles to decrease in
substance, and the shoulder flattens or becomes hol-
lowed. The remedy for this disfigurement is to relieve
the lameness and restore the shoulder to proper activ-
ity. The seat of the trouble may be in the shoulder,
which may have been sprained. If this is the case, pres-
sure with the knuckles on the shoulder will show it ; if
not, it will most probably be found in the foot or the
pastern joint. Navicular disease is the most frequent
cause of this shrinking of the shoulder muscles. This
disease is indicated by the animal pointing the toe of
the foot forward, and by going lame at starting and
soon recovering. Driving fast down hill is the usual
cause of trouble with the shoulder by injury to the
joint or to the feet.

e B EEE———
Wages in 1800.

The condition of the wage class of that day may be
well examined ; it is full of instruction for social agita-
tors. 1n the great cities unskilled workmen were hired
by the day, bought their own food, and found their
own lodgings. But in the country, on the farms, or
wherever a hand was employed on some public work,
they were fed and lodged by the employer and given a
few dollars a month. On the Pennsylvania canals the
diggers ate the coarsest diet, were housed in the rudest
sheds, and paid $6 a month from May to November, and
$5 a month from November to May. Hod carriers and
mortar mixers, diggers and choppers, who, from 1793 to
1800, labored on the public buildings and cut the streets
and avenues of Washington City, received $70 a year,
or if they wished,$60 for all the work they could perform
from March 1 to December 20. The hours of work were
invariably from sunrise to sunset. Wages at Albany
and New York were 3 shillings, or, as money then went,
40 cents a day ; at Lancaster, $8 to $10 a month ; else
where in Pennsylvania workmen were content with $6
insummer and $5 in winter. At Baltimore men were
glad to be hired at 18 pence a day. None, by the
month, asked more than $6. At Fredricksburg the
price of labor was from $5 to $7. In Virginia white
men employed by the year were given £16 currency ;
slaves, when hired, were clothed and their masters
paid £1 a month. A pound Virginia money was, in
Federal money, $3.33. The average rate of wages
the land over was, therefore, $65 a year, with food and,
perbaps, lodging. Out of this small sum the workman
must, with his wife’s help, maintain his family.—
McMaster's History.

O

Gas Wells mnear Montreal, Canada.

It is said that a large vein of gas has been struck,
at a depth of 490 feet, at Louiseville, a small tcwn on
the north shore of the river St. Lawrence, sixty miles
below Montreal, and that another well two miles
below Montreal also shows a large reservoir of gas.
A Quebec company has been incorporated to put down
wells within the supposed gas-bearing district and
furnish the gas for manufacturing and domestic use.
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BICYCLE AMBULANCE.

Mr. J. E. Whiting gives, in Indian Engineering, a
sketch of an arrangement for an ambulance, which
consists of the chief parts of two bicyeles fromm which
the trailing wheels and the treadles have been re-
moved. A bamboo is very securely strapped to the
trailing or curved bar and lies above the bicycle seats
—holes being made in the under surface of the bam-
boo, so as to admit the projecting pins or pivots*
over each wheel. The bamboo then keeps the upper
parts of the wheels apart at a suitable distance, to
admit a hammock, which is attached to the bamboo
by its ropes and has its ends 1 _sting on the two seats
of the bicycles.

The tails of the bicycles are turned toward each
other, and two light teakwood rods are attached to the
jaws of these tails, one on each side, by the bolts or
axles of the (omitted) trailing wheels: these bars keep
the lower parts of the structure rigidly apart. Two
cross bars are strapped to
the handles of the bicycles
and pass under the longi-
tudinal bamboo. The cross
bar over the rear wheel

Seiendific Qmerican,

sacred in the Islamite calendar, and the Sultan, in the
performance of a high function connected with the cali-
phate, has to spend many hours on the site of the old
palace of the Byzantine emperors. After the perform-
ance of the religious duties of the day, an aide-de camp
was dispatched in. a steam launch to summon the
Nordenfelt. She had been lying meanwhile alongside
the dockyard wall, high up the Golden Horn. The
fires were banked, but the required pressure—150 lb.—
was in the reservoir, the water having been heated up
overnight. This, it may be mentioned, would be the
normal condition of these boats during war.

The water once heated up can be maintained in the
requisite condition for any length of time by a daily
expenditure of from " 2wt. to 3 cwt. of coal. The loss

of heat by radiation is very small, owing to the special
protective coverings of the boilers, and the pressure in
the reservoir does not fall more than 10 lb. in the

twenty-four hours.

‘I'he boat is thus always ready for

lying off the Scutari shore, as a surface boat, the Nor-
denfelt, turning in a little over her own length, darted
across the current. End on, very little was seen of her,
and the eye once removed, she was not very readily
discovered again, in spite of the direction being known,
on account of the absence of smoke and the very light
color of the outside painting. Even on the broadside
there was little of the hull to be seen while running, on
account of the screen formed by the bow wave. She
seems to divide the water like a plow, throwing up a
bank on either side, thus forming a furrow in which
she would have run completely out of view but for the
small chimney necessarily kept in place for the main-
tenance of combustion. As she neared the vessel,
two jets of water were suddenly thrown upward to
fall in showers of spray. This marked the moment
of delivering her attack. Thetube doorsbeing thrown
open for the release of the Whiteheads, the water rush-
ing in forces out the air through the vent holes at
the rear, with the above€
described effect. At that
moment she looked more
like a whale than ever, and
might easily have been

has two light iron rods with
hooks attached to it; these
hooks fit into eyes or sta-
ples in the longitudinal
bamboo, as shown in the
sketch, and so as to keep
the rear wheel in plane
with the bamboo, the iron
frames, and the teakwood
rods. The front wheel with
its cross bar is free to turn
about a vertical axis, as
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taken by the most know-
ing Greenlander for a big
fish spouting.

Returning to Seraglio
Point, she was next direct-
ed to run as a surface boat
against the current. In
this trial for speed, her
performance was a remark-
able contrast to that of
the attendant Jlaunches.
Instead of keeping their

2l
usual, in order that the

ambulance may take

curves and be guided.

Four men with a little training run the ambulance
easily and safely; they must each hold the central
bamboo with one hand and grasp the end of a cross
bar with the other, and they can tilt the wheels to
one side, when they admit or let out the invalid from
the hammock.

Should this form of ambulance prove suitable for
hospital or field service, plain stretchers or hammocks
with stiffened sides could, of course, be used, and could
be slung over easier springs than those under bicycle
seats ; but the wheels can only be used as wheels over
smooth ground and should be as small and light as pos-
sible, so that the men could lift the ambulance over
obstacles and over rough ground, or when they have
to turn sharp corners.

. e
THE NEW NORDENFELT SUBMARINE BOAT.

Although the official trials have not yet taken place,
the representative of the Engineer at Constantinople
tells us that enough has been done in the way of dis-
playing the peculiar qualities of the Nordenfelt sub-
marine boats recently constructed for the Imperial
Ottoman government to show that they are very sue-
cessful realizations of the ideas of their talented inven-
tor. The No. 2 boat lately was submitted to an ordeal

BICYCLE AMBULANCE.

the submarine part of the business, and can be got un-
der way for general work as speedily as any other sort
of steam craft:

At 2:30 P.M. a loud murmur of admiration and sur-
prise arose from the old bridge at Galata, heralding the
approach of the Nordenfelt. She came down the
Golden Horn at a rapid rate, threading her way skill-
fully between the lighters and caiques that would per-
sist in keeping their course in spite of the pilot
launches, and shot the bridge withoutslackening speed
—no easy feat considering the narrow width of the
opening and the adverse set of the current which sweeps
across it. Thousands of spectators were collected on
the bridge, as also at Seraglio Point, and many others
were afloat in caiques. It was amusing to hear the
comients on her appearance. The ¢ whale ship " was
conferred upon her as a name by the general verdiet,
and it certainly seemed most apropos, as little was to
be seen of her above water but the dome and upper
part of the torpedo tube, which might easily have been
taken in the distance for the hump and fin of some
great denizen of the sea.

In obedience to the orders of the Sultan, who him-
self directed the maneuvers from the shore, the boat

lay for some quarter of an hour, in the very strength of

position as pilots, they
were soon left tfar behind.
According to the revolu-
tions and distance run in a given time, she did her eight
knots over the ground against a current that was run-
ning but very little less than five. On her return from
this run orders were given fora second attack to be made
upon the steamer, on this occasion as a submarine boat.
The vessel being at no great distance, she steained slowly
ahead so as to afford time for getting rid of the extra
buoyancy, and closing up. Soon there was little to be
seen of her but the hump-like dome, and having
turned toward the eneiny, it was very difficult to keep
her view. Suddenly she was lost sight of, to appear,
however, shortly afterward rounding .the bows of the
vessel from the other side. She had, as it were, dived
to deliver her blow, and then turned off to avoid pur-
suit. No jet was thrown up on this occasion, the es-
caping air losing all force before reaching the surface.
The Sultan expressed himself highly satisfied with the
performance of the boat. Altogether she was under
way over five hours, during two of which she ran
under her reserve steamn, using the latter also for her
return trip up the Golden Horn. On reaching her
moorings there was still 90 1b. pressure in the reser-
voir, so that she could have continued under way for
some time longer.
We illustrate, not the Turkish boat, but the Nor-

Al Swpff

that could not possibly have been rendered more se-
vere as a test of her steaming and steering powers, or
as a trial of the nerves of those in charge. To gratify
the curiosity of his Imperial Majesty the Sultan, orders
were given for the boat to maneuver off Seraglio Point,
as the most convenient locality for having her under
observation during the whole of her runs. It is not
often that his Majesty finds himself near the water, his
tastes being more military than naval ; but the day in
question, the 15th of Ramazan, is one of the most

* If these 10 not project, they can easily be added,

THE NEW SUBMARINE BOAT NORDENFELT.

the current, off Seraglio Point. She maintained her
position with the greatest ease by a few turns of the
serew, while the attendant launches found it impossi-
ble to stem it. While in this position she narrowly es-
caped serious injury, owing to the traffic. A large
lighter crossing the stream, and hugging the wind to
save ground, passed too close and was struck by the
screw. Fortunately she was empty, and so it was easy
to get at the hole made in her bottom, and she reached
the shore in safety. ’‘As for the Nordenfelt, a few
inches off the end of one of the blades was the only
damage sustained, Being directed to attack a steamer
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denfelt, now lying in Southampton. A desecription of
the Nordenfelt has before been published by us. It
will suffice to say here thatthe Nordenfelt is very much
larger than the Turkish boat. Indeed, she is the
largest submarine boat ever constructed. Our engrav-
iug is from a photograph, and gives an excellent idea
of her appearance.
—_—————r—

POLISHED granite is much more durable than ham-
mered granite. Polishing the stone prevents the
lodging of moisture and foreign particles on its sur-
face.
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ENGINEERING INVENTIONS.

A car heater has been patented by
Messrs. John H. and Spencer W. Snyder, of Richmond,
Va. The invention covers a novel combination and
construction of parts, whereby, in case of accident, the
heater will bend or mash up, rather than become frac-
tured, and thus form vents for the coals, so that they
will not be spilled out.

An automatic cut off valve gear has
been patented by Mr. John W. Hayes, of Portsmouth,
N. H. It consists essentially of arevoluble head carry-
ing a slide, to which the crank pin for the valve rod is
connected, a means for regulating the slide being pro-
videc,, making a novel form of automatic cut off for
slide valves.

A railway torpedo placer has been
patented by Messrs. John C. F. and Leander K. Rishel,
of Dunville, Pa. It consists of a staff having a cham-
bered ferrule with branched and notched arms in its
lower end, with a plunger and spiral spring, whereby a
torpedo may be attached to a rail from the rear end of
a moving train without stopping.

A car brake and starter has been pa-
tented by Mr. Theodor Sanders, of Amsterdam, Nether-
lands. The brake mechanism is operated by friction
wheels on the car axle, and the force expended in ap-
plying the brake is stored by accumulator springs, the
invention being an improved construction by which
this stored energy may be applied to start the car.

An apparatus for heating railway cars
has been patented by Mr. John H. Ballard, Jr., of
Cohoes, N.Y. It hasa heating chamber within the
boiler, and a subsequent superheater, a blower attached
to the front axle of the tender to supply air to the coil
in the heater, and a sealed blower attached to the rear
axle to force the heated air to the cars.

A tire gauge for locomotives has been
patented by Mr. Lewis Keen, of NorthMcGregor, Iowa.
It is a profile gauge for measuring worn surfaces, and
has a longitudinally slotted stock with marginal con-
tour along one face corresponding to the original sur-
face, separately adjustable wards passing ‘through the
tlot, and a clamp for holding the wards in position
when adjusted to the worn surface being measured.

—_——tet————
AGRICULTURAL INVENTIONS.

A combined cultivator and potato
digger has been patented by Mr. Henry C. Moore, of
Tama City, Iowa. It has a plow or ditcher shovel
formed from a plate of metal, with its rear end slitted
or cut, with opposite sides of the slit or cut bent up-
ward, with other novel features, making an implement
also applicable for cutting trenches and for other uses.

"A plow and grubber has been patent-
ed by Mr. Henry C. Moore, of Tama City, Iowa. This
invention covers a novel construction, combination and
arrangement of parts in a plow designed to do a variety
of workin cultivating and reclaiming brush lands, mak-
ing irrigating ditches, etc., the plow having interchange-
able parts variously adjustable.

A stubble cutter has been patented by
Mr. Hillery P. Mathis, of Stockton, Ga. The cutting
roller has a central annular concave groove and convex
drums at the sides of the groove, with cutter blades ex-
tending across the central groove and connecting the
inner ends of the drums, making an improved machine
for cutting rice or other stalks or stubble standing in
the field.

A potato digging machine has been
patented by Mr. Frank M. Thorn, of Orchard Park, N.
Y. This invention covers an improvement on a former
paiented invention of the same inventor, and provides
a construction whereby carrying fingers or rods receive
the mingled soil and potatoes turned on them by the
plow, and, with an endless wheel, pulleys, etc., they are
carried backward and upward and separated.

A stacker for hay or other material
has been patented by Mr. David G. Woodworth, of
Larkin, Kansas. Combined with an inclined frame is
a discharging rake pivoted on the frame, a flat belt
secured with one end on the rake, arms secured to the
outer cross beam of the slat belt, and rods hinged to the
arms, with other novel features, making a stacker
designed to be simple in construction and very effec-
tive.

A plow has been patented by Mr.
William H. Green, of Kingsbury, Texas. Its construc-
tion is such that a farmer can, by providing himself
with the pole and attachments, rehdily convert his
ordinary walking plow into a wheel plow, by the aid of
the hind wheels, axle, and hounds of his ordinary farm
wagon, the plow not being Jiable to choke up with
weeds or grass, and being also adapted to work in
stumpy and foul land.

PAPNPS

MISCELLANEOUS INVENTIONS.

A clevis has been patented by Mr.
George W. Vinson, of Mayfield, Ky. The invention
coversa simply made device, that can be readily at-
tached to beams of different thicknesses, and in which
the dranght hook can be easily adjusted at any suitable
height to regulate the depth of the plow.

A process of making potassium bichro-
mate has been patented by Mr. William Simon, of Balti-
more, Md. It consists in decomposing bichromate of
sodium by sulphate of potassium and decomposing
chromate of sodium by sulphate of potassium and sul-
phuric acid, according to a manner specified.

A bridge has been patented by Mr.
George W. Coultas, of Calais, Ohio. This invention
covers a construction rpecially adapted for short span
country bridges, and provides a novel combination and
arrangement of various parts and details for putting up
a simple and durable structure.

A door closer has been patented by
Mr. Edward H. Brown, of Bayonne, N.J. It consists
of a lever pivoted to the door and having a weight ar-
ranged at one side of the pivot, with a rod pivoted to

the lever above its pivot, and a link hinged to the door
post and pivoted to the rod adjacent to the door post.

A wardrobe attachment has been pa-
tented by Marion H. Cazier, of Chicago, Ill. The in-
vention covers an improvement on a former patented
invention of the same inventor, whereby more than the
usual number of garments can be hung in a wardrobe
in such way that any desired article can be readily re-
moved.

A gate latch has been patented by
Mr. Theodore P. Skellenger, of Morristown, N.J. It
consists of a rotating bar fitted in the gate and bent to
form a handle at one end and a catch at the other, op-
posite the handle, together with a latch plate attached
to the gate post and formed with inwardly projecting
lips.

A dumping cart has been patented by
Mr. Nicholas F. Reilly, of New York City. This inven-
tion relates to carts made of sheet metal, that tilt bodily
with the axle, to which the thills are connected by
hinge joints, and provides a construction affording ex-
treme lightness and economy with great strength and
durability.

An end gate fastener has been pa-
tented by Mr. John L. Hanmer, of Burlingame, Kansas.
The invention consists of a spring attached across the
end gate near its top, with a device for holding and
locking the gate in place which is simple and durable in
construction, and permits o$ removing the end gate
quickly.

An end gate for wagons has been pa-
tented by Mr. John B. Bunten, of Burk, Iowa. It is
designed to provide lumber wagons having a box top
with a gate which may be set on a ievel with the wagon
bed and used as a platform or extension thereto, being
adjustable to various angles, and adapted to be locked
and sustained in such positions.

A chair bottom has been patented by
Mr. Edwin T. Wade, of Wesson, Miss. It has wires in-
serted in the frame and extending across the opening
thereof at different angleg, crossing at the center of the
seat, with a central disk adapted to inclose the crossed
portionsof the wire, the frame of the chair bottom
being preferably made of wood.

A flock machine feeder has been pa-
tented by Mr. Hayden M. Truesdell, of West Stock-
bridge, Mass. It consists of a series of flanged rollers
mounted to extend across the bottom of a feed box or
hopper, a stamp or plunger being arranged to force the
stock to the flock machine in such quantities as may be
required for the proper operation of the machine.

A clock winding mechanism has been
patented by Mr. Abe Robinson, of Brooklyn, N. Y.
It consists of a wind wheel actuating a train of gear
wheels connected with the springbarrel of the clock
mechanism, with an automatic wind wheel locking
device, making an automatic winding mechanism for
clocks actuated by springs.

A washing machine has been patented
by Mr. Hiram Lawrence, of Salem, Oregon. It has a
revoluble cylinder mounted in movable bearings, fitted
to a tub, with gearing for imparting rotary motion to
the cylinder, for washing the clothes without pounding
or friction, and without the direct application of the
hands to the articles being washed.

A hat hook has been patented by Mr.
Augustus H. R. Guiley, of South Easton, Pa. It con-
sists of a hook having a loop and a free end, with a
ribbon or cord fixed to the hook, and a fastener held to
the other end of the ribbon and passed between the hat
body and sweat band, and bent from the ribhon be-
tween the body and band.

A suspension harness rack has been
patented by Mr. Walter H. Robinson, of Fargo, Dakota
Ter. It is particularly adapted for suspending harness
from the ceiling of a carriage house, barn, etc., so that
all parts of the harness may be conveniently hung and
readily maripulated and cleaned, a covering being also
provided to protect the harness from exposure.

A moistening partition for tobacco
cases has been patented by Mr. Charles N. Swift, of
New York City. It is a hollow, porous partition,
adapted to receive a sponge or similar substance to be
keptmoist, and so made as to prevent the stock from
coming in contact therewith, and from becoming wet
from any drip or water that may be pressed out.

A shaking apparatus has been patent-
ed by Mr. Charles Collins, of Doctor Town, Ga.
(present address, 408 West 23d Street, New York City).
Itis designed to mix fancy drinks, such as lemonades,
punches, etc., furnishing therefor an apparatusintended
to be ornamental and attractive in a bar room or other
public place, for quickly and efficiently mixing drinks.

A bedding protector has been patent-
ed by Mr. Benjamin L. Holladay, of near Holladay,
Va. It consists of a vessel having in its upper surface
elliptical grooves and apertures, with a mattress of
open yielding material covering the surface, making an
auxiliary bed for use with young children, whereby
the bed or cradle clothing will be kept dry and clean,

A roller attachment for boats’ gun-
wales has been patented by Mr. Perry S. Katsenys, of
Astoria, Oregon. It is to facilitate paying out and
hauling in nets without friction or wear, a divided
sectional gunwale having slotted plates, one ateach
end of the opening formed by its division, and a roller
with its journals being let into the slots of these plates.

A discharge mechanism for vacuum
pans has been patented by Mr. Richard G. Peters, of
Manistee, Mich. Itis for removing the precipitate in
salt and other vacuum pans. The forcible discharge is
effected automatically whena carrieris driven by power,
means being provided for maintaining a vacuum - and
obtaining it when lost.

A chain wrench has been patented by
Mr. William H. Brock, of Brooklyn, N. Y. This in-
vention covers & novel construction of chain wreuches
and the form of yoke or dog to be used therewith, the
strain of the dog being-distributed over several spurs of

the chain, and slots in the arms of the dogallowing of
considerable latitude of motion.

A tuning peg retainer has been pa-
tented by Mr. Frank B. Converse, of New York City.
It consists of a spring fitted to the peg and formed with
gripping teeth or serrations, the spring also having
frictional resistance against walls of a chamber through
which the peg passes to hold the peg where it is set, the
invention being especially applicable to violins, banjos,
guitars, etc.

A stump puller has been patented by
Mr. Charles Sauer, of Easton, Md. It consists of a
frame formed in sections, with connections for uniting
them, fastenings to secure the frame to the base, jour-
naled shafts geared together in the frames, an anchor
guy, and other novel features, the apparatus being
alsoadapted to move houses, rocks,and other hcavy
objects.

A machine for coating paper with
sand, emery, etc., has been patented by Mr. Henry
Slusser, of York, Pa. It has a roller journaled in a
trough, and a roller journaled in the free end of a
hinged frame resting upon the roller in the trough,
with other novel features, whereby paper may be coated
in long lengths, first with glue, and then with an abra-
sive material.

A machine for making wire rope has
been patented by Mr. Robert S. Newall, of Gateshead,
Durham County, Ergland. The invention covers a
novel construction, combination, and arrangement of
parts in a machine in which the wires from each strand
frame are kept separate, without torsion, and in sepa-
rate strands or sets round a core, without being laid or
twisted together, with various othernovel features.

An attachment for squares has been
patented by Mr. Jabez KIif, of Fergus Falls, Minn.
The invention consists of a square and two slotted
straight edgesadapted to be fastened on the square by
means of bolts, with various noveldetails and combina-
tions of parts, making an improved measuring instru-
ment, especially adapted for the use of carpenters, stair
builders, etc.

A shutter fastener has been patented
by Messrs. Alexander Cochard and Joseph Gano, of
New York City. The invention relates to that class of
window blind and shutter fasteners in which two levex
hooks project beyond the ends of a cylinder or case
fitted within the blind or shutter, one engaging with a
fustening on the window sill and the other with a
fastening in the wall to hold the shutter.

A curry comb has been patented by
Mr. Samuel Norwood, of West Greene, Ala. It consists
in a frame having longitudinal bars and series of comb
teeth supported by a yielding frame, an adjusting screw
being swiveled to the swing frame supporting the comb
teeth, with a removable support for the adjusting
screw, making a curry comb with yielding teeth which
may be projected more or less.

A pump has been patented by Mr.
Harry G. Bott, of Thomasville, Pa. It hasacompound
pitman made in two sections, lapped or extending past
each other, with locking devices and a single lever
handle extending across both sections of the pitman at
their lapped ends, being especially adapted to be
operated by a wind wheel, and also te be operated by
hand without disconnecting it from the wind wheel.

A bread raiser has been patented by
Mr. Charles J. Walthall, of Pelersburg, Va. It con-
sists of a receptacle made of poplar or other sweet wood,
with a detachable lid which may be used as a dough
tray, the door of the receptacle having a glass pane in
alignment with which is a thermometer, and its bottom
consisting of an air tight metal tank provided with
water, beneath which is placed a lamp, there being algo
air openings in the ends of the receptacle.

A telegraph key has been patented by
Mr. Alphonso S. Keating, of Corry, Pa. Ithasa switch
for diverting the main line circuits from the contact
points of the key, and at the same time allowing the
current to passthroungh the key to the sounder and the
earth, affording means for cutting off the current from
the main line when the lineis not in use, and allowing
signals to be sent over the line from any station when
desirable.

An adjustable socket for mortars has
been patented by Mr. Edmund G. Purdy, of Ballston
Spa, N. Y. It consists of a ring made in segments
adapted to be drawn together or separated, so as to
bring them into engagement with the outer surface of
the mortar, the socket to be then secured to a counter
or other support, whereby mortars of different sizes
may be held while employed for pulverizing or tritu-
rating substances.

The laying of continuous electrical
conduits forms the subject of a patent issued to Mr.
Alexander C. Chenoweth, of New York City. The
method consists in wrapping a core spirally with a
casing, suspending the casing in a trench, then pouring
and forming a conduit of plastic material around the
casing, and withdrawing the core and afterward the
caging, the conduit being preferably of asphaltum or
other concrete, the core of wood, and the casing of wire
or rope wrapped spirally.

A brick kiln has been patented by
Messrs. Miles Kehoe and Anthony Zilker, of New
Albany, Ind. This invention covers novel details and
combinations of partsin a furnace, with openings in
the bottom of the chamber containing the bricks set up
to be burned, such openings being for the admission of
heat from the furnace, while openings in the side walls
allow of inspection of the progress of burning, and from
these side openings covers can be placed over the open-
ings, admitting heated air to the bricks.

A windmill has been patented by Mr.
William H. Goff, of Council Bluffs, Towa. It has a
shaft with a wing attached for regulating the position
of the vaneof the wind wheel, and a wing for regulating
the position of the wind wheel, the shaft being mounted
independently of the wheel shaft proper, and the latter
wing being secured to & tube adapted to revolve with
the ~wheel "shraft carrying- bracket, the construction
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throwing the wheel out of the wind when it is too
strong and returning it automatically into action when
the wind is moderate.

Improvements in velocipedes form the
subject of two patents issued to Mr. James R. Trig-
well, of Brixton, Surrey County, England. One inven-
tion relates to the pivotal joint by which the steering
head is connected to the neck, and is chiefly applicable
to machines 1 which the head is chambered at the
back to receive the neck on the backbone of the ma-
chine. The other invention relates to the handle bars
in which the steering 1s controlled by a transverse
handle bar, and is designed to overcome the vibration
felt in the hands and arms of the rider when riding over
rough roads.

Patents have been issued to Mr. A. K.
Owen, of Lake Geneva, Wis., to facilitate the block-
ing of bill heads, letter heads, etc. Holes are punched
in the top of the paper near the edge and the sheets
placed on pins, which are a proper distance apart,
on a wood or card board. Guards are placed on the
head of the board, reaching over the margin of the paper
almost to the pins, but far enough from them to permit
one sheet to slip out between the guards and pins when
the free end is raised up and pnlled a very little; but
the paper will not come off any other way. This block
saves the trouble of gluing, the sheets do not come
apart, and whena press copy is desired, there is no glue
to stick to the press. One blocker will lasta long time,
and is designed to be very desirable for printers to fur-
nish to their customers.

The other part of this invention is intended to facili-
tate the making of school tablets, merchants’ bill books,
doctors’ prescription books, etc. To a wooden head
block (which is fastened to the back of the book) two
hooks are attached. They receive the punched paper,
and can be opened to receive more paper, thus making
a perpetual binder. The punched paper works freely
on the hooks, which makes it very desirable for school
tablets. A leaf can be taken from any part of the book
without disturbing the other leaves. The books or
tablets may or may not have acover like a book. A
sheet of carbon is hung on the same hooks with the
paper, and after the bill and its duplicate are removed,
the carbon is left still in the center of the book and be-
tween two sheets. As the leaves are punched near the
edge, it is not difficult to jerk them out.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JULY NUMBER.

TABLE OF CONTENTS.

1. Plate in Colors of a Two Thousand Five Hun-
dred Dollar Dwelling, at Montclair, N. J., with
floor plans, also sheet of details, specifications,
bills of estimate, ete.

2. Plate in Colors of a Handsome City Residence
at Kansas City, Mo., costing Seven Thousand
Five Hundred Dollars, with plans, specifica-
tions, sheet of details, ete.

3. Page drawing in perspective of an Elegant
Stone Residence, corner 119th Street and Sixth
Avenue, New York City

4. An Attractive Residence at Providence, Rhode
Island, with perspective and plans. Cost, Five
Thousand Five Hundred Dollars.

5. Dwelling at Jersey City, N. J., with elevations
and floor plans. Cost, Three Thousand Five
Hundred Dollars.

6. Page drawing showing floor plans and eleva-
tions of a very comfortable Dwelling at Flat-
bush, N. Y., costing Three Thousand Seven
Hundred Dollars.

7. Drawing in perspective of a Dwelling at East
New York. Cost, about Three Thousand Five
Hundred Dollars.

8. A Modern English Dwelling, with half page
perspective drawing.

9. Drawing in perspective of a Residence at East
Orange, N. J., costing about ¥our Thousand
Five Hundred Dollars.

10. Engraving of the Bourse at Havre, France.

11. Hotel and Office Building, River Side Avenue,
Spokane Falls, W. T. Quarter page engraving.

12. The new Facade of the magnificent Cathedral
of the Duomo of Florence. Full page engrav-
ing. Portrait of Donatello, the sculptor.

13. The Manchester Royal Jubilee Exhibition, with
nine large engravings, covering four pages,
including specimens of ‘‘Old Manchester and
Salford.”

14. A Residence of Moderate Cost, in St. Louis Park,
Minn., with perspective and floor plans.

15. A substantial City Residence at Chicago. Quar-
ter page engraving and floor plan.

16. Design for Young Men’s Association Building,
Buftalo, N. Y. Half page drawing.

17. Illustrations of Memorable Buildings in Rouen,
France, including the front of the Cathedral
of Notre Dame and the portal of St. Ouen.
Three engravings.

18. Drawings in perspective of Three Comfortable
Dwellings of Moderate Cost, at Cambridge,

Mass.

19. The New Post Office, Springfield, Ohio. Quar-
ter page engraving.

20. Miscellaneous Contents: Women as Architects.
Terra Cotta Panels.—Acoustic Effects of the
Britannia Bridge.—Regulation of Building in
Boston.—Improved Camera Clamp and Tripod
Head, illustrated.—Joints in Woodwork, with
illustrations.—Preventive for Dry Rot.—Great
California Dam.—-Plumbing and Drainage.—
Va,rﬁ'ing Miters, illustrated.—Sketch of Life of
M. Ruprich-Robert, the distinguished French
Architect.—Home Interests.—Pa Crusta, a new
style of interior decoration.—Algerian Mar-
bles.—Ancient Relics at Sidon.—Portrait of
Henri Jacotot, raiser of Gloire de Dijon.—New
Hardy Passion Flower, illustrated.—Effects of
Change of Temperature on Girders.—The Howe
Broiler Farm, with two illustrations, showing
method of heating brooders.—Air Filter, illus-
trated.—About Plumbing.—Common Use of
Woods in England.—Sandstone as a Building
Stone.—Hall Patent Sheathing, illustrated.—
?e%e grranlte.—A Novel Weather Vane, illus-
rated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single
copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; form-
ing, practically, a large and splendid MAGAZINE
OF ARCHITECTURE, richly adorned with elegant
plates in colors and with fine engravings, illustrat-
Ing the most interesting examples of Modern
Architectural Construction and allied subjects.

The Fullness, Richness, Cheapness, and Conve-
nience of this work have won for it the LARGEST
CIRCULATION of any Architectural publication in
the world. Sold by all newsdealers.

MUNN & CO., PUBLISHERS,
861 Broadway, New York,
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AN OPINION CHEERFULLY GIVEN.

From their relation to society, the clergyman of a
growing denomination, the minister of a congregation,
the pastor of a flock, naturally teel great sympathy for
the afflicted. Hence, when the truly pious priest finds a
certain remedy is no humbug, but does afford genuine,
reiiable relief, he does not hesitate to give to the world
an honest opinion of it.

The following is from one of the most faithful mis-
sionaries ever sent to Siam :

“ DRS. STARKEY & PALEN: I cheerfully give you my
name as a reference for inquirers as to the merits of the
Compound Oxygen Treatment. After having been so
greatly benefited by the use of this Treatment, [ should
deem it an act of the deepest ingratitude to withholdmy
name from a remedy which is so effectual in healing and
removing the pains, diseases, and infirmities which our
fellow creatures are suffering, or are liable to. With the
deepest gratitude for all your kindness, I remain your
true Oxygen friend, J. H. CHANDLER.

*“ CAMDEN, N. J., 573 Lime Street, 20th Oct., 1885.”

A Treatiseon Compound Oxygen, containing a history
of the discovery and mode of action of this remarkable
curative agent, and a large record of surprising cures in
consumption, catarrh, neuralgia, bronchitis, asthma,
etc., and a wide range of diseases will be sent free. Ad-
dress DRS. STARKEY & PALEN, 1529 Arch Street, Phila-
delphia, Pa.

Wusiness and Personal.

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

Graphite Lubricating Co., Jersey City, N.J. Graph-
ite bushings and bearing, requiring no grease or oil.

Hartford drill chucks. 3sizes. Hold to4 in.,}5in.,
and ¥ in. Cushman Chuck Co., Hartford, Conn.

Accurate Counting Machines for all kinds of machin-
ery. 10,000 and 100,000 sizes. Send for circulars. G. R.
D. Hubbard, New Haven, Conn.

Had ten years’ experience handling agents, and wish
exclusive control of articles of merit for U. S. Address
Mr. Hull, 381 Canal St., N. Y.

Second-hand engine and boiler forsale cheap. One
non-condensing walking beam engine, cylinders 20 x 36
inches, in good condition; also a drop flue boiler, 8 ft. x
28 ft., 16 riveted flues (4-12 inch and 2-20 inch). For
further particulars address P. M. Wise, Superintendent
Willard Asylum for the Insane, Willard, N. Y.

Press for Sale—Quick acting. Hole in bed 8x5;
punches to center of 13 in. sheet: 2} in. shaft; also four
spindle Drill. A few second-hand engines in Hrst-class
condition. B. W. Payne & Sons, Elmira, N. Y.

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

Graphite Bushings.—Put them on all loose pulleys.

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

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

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

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

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

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions,ete. $100
‘‘Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip l.aequer Kristaline.
Complete outfit for plating,etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

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

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

Timber Gaining Machine. All kinds Wood Work-
ing Machinery. C. B. Rogers & Co., Norwich, Conn.

Curtis Pressure Regulator and Steam Trap. See p. 253.

Power, 113 Liberty St., N.Y. $1 per yr. Samples free,

Billings’ Drop Forged Machinists’ Clamp and Steel
Clamp. Billings & Spencer Co., Hartford, Conn.

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

Friction Clutch Pulleys. D. Frisbie & Co., N.Y.city.

Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia, Conn. Send for circular.

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

Band saws, with tipping table. All kinds woodwork-
ing machinery. Rollstone Machine Co., Fitchburg, Mass.

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

Send for new and complete catalogue of Scientific

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

NEW BOOKS AND PUBLICATIONS.

THE AMERICAN GLOSSARY OF ARCHI-
TECTURAL TERMS. -

The Clark & Longley Co., of Chicago, haveissued a
useful dictionary for architects, builders, and others.
Mr. George O. Garnsey is the author and compiler, and
the work contains the definition of over 3,000 terms used
in the building trade, some of which are accompanied
with well executed engravings. This work is furnished
in a substantial and ornamental leather binding, and
will no doubt meet with a large sale among architects,

Scientific Imevican,

TRANSACTIONS OF THE WAGNER FREE
INSTITUTE OF SCIENCE. VoL. I. EX-
PLORATIONS ON THE WEST COAST OF
FLORIDA AND IN THE OKEECHOBEE
WILDERNESS. By Angelo Heilprin.
Philadelphia, 1887. Wagner Free In-
stitute of Science. Pp. vi., 134.

The late William Wagner, a citizen of Philadelphia,
is the founder of the institute that bears his name.
Since 1855 it has been incorporated. During Mr. Wag-
ner's life his interest in it was personal and unceasing,
and dying, he left it well endowed as a permanency, to
carry on the work of giving free lectures and carrying
on original researches in science. Professor Heilprin,
who, by his contributions to recent geological history,
notably in the International Science Series, has won
considerable reputation, was intrusted with the charge
of an expedition to the Florida peninsula. In the
present report the account of his work is given, to-
gether with illustrations and identifications of the
fossil shells. The plates of the shells are produced by
autotype, and are beautiful examples of such work. The
entirereport, on heavy paper with wide margins, has the
aspect of an edition deluxe. The general conclusions
as to the history of the Florida peninsula are of much
interest and novelty. Professor Heilprin pronounces
it to belong exclusively to the tertiary and post-tertiary
periods, and hence to be the youngest portion of the
United States. Its growth he declares to be almost en-
tirely due to sedimentary causes and upheaval. The
hypothesis of a coral formation of the entire pen-
insula is unhesitatingly rejected. The northern half
of the State represents a deep-sea formation, while de-
position from shallower waters is indicated for the
southern territories. Upheaval seems to have been
very gradual and even, as little disturbance of the strata
can be discerned. A plea for evolution is drawn from
the fossils discovered, and relics of ancient man are
noted as having been found on Sarasota Bay. In addi-
tion to the plates of shells, a few landscape plates of
the regions explored give variety to the book. It is al-
together, both in matter and form, a credit to Professor
Heilprin and to the Wagner Institute.

*# * Any of the above books may be purchased
through this office. Send for new catalogue just pub-
lished. Address Munn & Co., 361 Broadway, N. Y.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and é)age or number of question.

Inquiries not answered in reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn.

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) F. E. O. —Enameled writing pads
are made by using bleached shellac and borax dissolved
in water. Kremnitz white is then rubbed up with a
little water glass, and the whole worked into a thin
paste, which is spread upon the paper with a stiff brush.
The paper is then steamed in a chamberat a tempera-
ture of 248°, or a pressure of 15 lb., which fuses the
shellac and makes the surface waterproof. To make
the surface smooth, it should be passed through a steam
calender.

(@) W. N. G. asks : What is the thick-
ness of the metal around the powder chamber of a 15
inch gun? And what pressure per square inch would
throw a 100 1b. projectile onemile? Also, what amount
of powder would produce the above result? A. The
thickness of metal of guns depends largely upon the
material used and the power required. In steel guns
the thickness is about equal to the diameter of bore.
The elevation of the gun and strength of powder,
whether quick or slow burning, and the length of the
gun are sll elements in computing pressure and amount
of powder required. We refer you for further informa-
tion to a valuable table of the weight and power of
modern guns, in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 583, and on steel guns, gunpowder, etc., in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 589 ; also on the
new 110 ton gnns, in SCIENTIFIC AMERICAN, April 16,
1887. You will find in Chambers’ * Practical Mathe-
matics,” under the head of projectiles, simple and easy
computations for all conditions of gun practice.

3) G. O.—There is no satisfactory
method of camera or polyopticon projection with ob-
jects in same position with image. The double glasses
interfere with the field and the brightness of the image.
For illustrations of camera lucida, see SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 393, 380, 420.

(4) R. W. S.—A test of 300 1b. pressure

on linen hose, determined by plugging a 50 ft. length
at one end and applying a gauge, is not high for the
best qualities of such hose. You might easily have
reached such a pressure in your hose with 130 1b. of
steam in the engine, the pump cylinder having a corre-
sponding smaller area than the steam cylinder. We
cannot say how far small leaks might hs.ve indicated
that less pressure was exerted in the lose than that
shown by the gauge, without more exact d>tails ; but if
the leaks were trifling, you probably had suMstantially
the pressure indicated by the gauge.

) R. J. K. desires: 1. A receipt for
making a varnish to be used on a paper chock. Some-
thing that will dry quickly, and will protect the signa-
ture. A. The only satisfactory varnish for your pur-
pose is naturally a shellac varnish ; but, judging from
the specimen sent, a poor quality has been used. You

can only obtain better results by the purchase of some
good white shellac. 2. How toremove mildew and dirt
spots from arattancarriagebody. A. Try Labarraque’s
solution or bleaching fluid for this purpose. 3. What
kind of varnish can I use on it protectit? A. Usea
good wearing body varnish, and give it plenty of time
to dry.

6) O. M. H. writes: 1. In drilling a
hole in the earth for oil or natural gas, the drill and all
irons attached thereto become strong magnets, so that
a common pocket knife will adhere and hang suspend-
ed. What is the cause? A. It haslong been known
that striking a steel rod endwise will magnetize it. If
itis hard, it will retainits magnetism. The old fashioned
fire irons, when constantly hardled and thrown into the
corner of the fireplace, have been known to become
magnetic. The drill point of your boring tool is of
steel, hardened. The rod becomes magnetic by the end
shock, and the steel end tends to retain it. 2. Can steel
cast into tools like the blades of house shears be tem-
pered after they are finished and ready to be put to-
gether? If so, how is it done? A. Steel cast into arti-
cles of cutlery, if of the proper carbon temper, may be
hardened in the usual way. You cannot tel} the hard-
ening properties of an otherwise unknown quality of
steel without a trial. If the steel is too low in carbon,
it can be casehardened.

TO INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 12, 1887,
AND EACH BEARING THAT DATE.

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

Alarm. See Burglar alarm. Electrical alarm.
Ammunition, apparatus for handling, S. Seabury. 366,348
Ash can, H. Mortenson 366,342
Axle bearing, car, Hawkins & Wilkins...
Axle box, car, J. Timms......... cccuese
Axle boxes, mould for, C. E. Candee
Axle, car, S. L. Denney
Axle car, C. E. Candee
Axle clip for vehicles, E. Partridge
Axle, vehicle, J. M. Brosius.
Bake pan, W. Hagerty-....
Bale tie, wire, D. H. Mathias.
Baling press, A. Wickey .
Baling presses, power mechanism for, G. Johnson
Barrel skid, A. U. Grummann
Bath. See Copying bath.

Bed, folding, B. F. Farrar........ cerenen
Bed frame, metallic spring, M. Burton.
Bicycle, Yost & McCune.... ......

Bicycle treadle, R. T. Torkelson. . 366,279
Bicycles, clutch mechanism for, Yost & McCune 366,288
Binders, sheaf carrier for, S. D. Lee......ccccc.u... 366,321
Blackboard and writing desk, combined, O. M.
Mitehell.....coueieireeninenenenneneiereneeeanans ... 366,59
Blank feeding device, automatic, Marsh &
Church....
Blast furnace, E. Walsh, Jr
Blocker and tablet, A. K. Owen
Board. See Ironing board.
Boiler. See Sectional boiler. Tubular boiler.
Bolt, A. J. Hardenbergh
Book, eonductor’s trip, A. R. Gustafson
Box. See Axle box. Music box.
Boxes, machine for constructing, Wakeman &

CrOCKET . . eeitianaeanns connsesnsnnsasanessssnsonns 866,538
Brake. See Car brake. Wagon brake.
Brick, composition of, W. Rennyson............ .. 366,609
Brick kiln, Kehoe & Zilker........cooovvuiiiiiannnnns 366,402

Bridles, crown piece loop and clasp for, E. C.
Richards.... .
Bridles, short stop blinder for, A. P. R. Han]
Bucket, sap, W. Forshee....
Buggy boot, T. E. Stevens
Bung, O. SOWers......cc.o.uu.
Burglar alarm, Wade & Burrus...... cereies .
Burner. See Gas burner. Lamp burner. Vapor
burner.

Bustle, C. C. Carpenter..........c.ceccuuee
Bustle, 3. Hosford
Bustle, T. P. Taylor.................
Butter or lard cutter, C. D. Cannon
Button, F. J. Edwards.............
Button, H. McDougall......ccovvevnenes
Can. See Ash can.

Candlestick, miner’s D. B. Janes.
Car brake, M. A. McCarron.....
Car brake and starter, T. Sanders..
Car brake, automatic, K. Beales..
Car, dumping, B. F. Bean.........
Car beater, C. M. Smith .
Car lighting apparatus, C. R. Arnold.
Car, passenger, J. W. Post.
Car, platform, C. M. Smith
Car, railway, J. W. Post
Car, railway, C. M. Smith
Car, sleeping, E. W. Cutler
Car wheel, G. Palmer..............
Car wheel replacer, J. E. Cameron
Cars, apparatus for heating railway. J.H.

Cars, lining for railway, C. A. & C M. Smith.
Cars, ventilating railway, C. A. & C.-M. Smith.
Cars, washstand for boudoir and other, W. D.
Mann...., srvesmessespessecsscsscerecsssnanassnansns 366,413
Cargo discharging apparatus, S. Murray . 306,343
Carriage bow, J. A. S8ampaell
Currier. See Harvester bundle carrier,
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Cart, dumping, N. F. Reilly........ooov civiiinnnnnns 366,428
Cartridge, shell holder, A. F. Migeon ...... ....... 366,338
Cash received, apparatus for checking and record-

ing, S. Firth...cooeviiiiiiiiiiiiiiiiiiiiiin . ... 366,389

Casting car wheels, method of, W. Wilmington (r) 10,850
Casting metal, device for, R. A. Register.. . 366 254
Catamenial sack, A. V. Robinson..... . . .
Chain, drive, J. A. Jerey...c.cooveeeieeranreeeencnnns 866,587

Chain wrench, W. H. BrocK.... «.coeevereeenninnnens 366,451
Chair. See Railway T-chair. Tilting and reclin-

ing chair.
Chair attachment, E. H. Taliaferro............ eeee. 366,625
Chair iron, tilting, E. J. Schumacher. . 366,262

Chickens, feed and water tray for, H. J. Mouzou 366,499
Chuck, G. 1. JODES . .ceviviiininniirnernseennen carens 366,435
Cleaner. 8ee Gun cleaner. Window cleaner.
Clip. See Axle clip.
Clock winding mechanism, A. Robinson......... .. 366,429
Closer. See Door closer.
Cloth stretching machine, clip for, P. Scheider....
Coloring matter formed by the action of parani-
trosodiphenylamines on phenols or oxycar-
bonic acids, blue, E. Ullrich... b
Coloring matter formed from paranitroso-methyl-
diphenylamine on phenols or oxycarbonic
acids, blue, E. Ullrich
Combination press, L. H. Taylor
Compound engine, H. F. Gaskill..
Concrete mixer, J. Lundi€........ccveeveeeieennnnnn.
Conductor support, W. P. Zimmerman. .
Copying bath, W. Mendenhall....
Core for electro magnets and method of forming
the same, P. Lange.......coceevieicenccncacnnnens B
Corn and cane cutter, J. Albertson.
Corn popper, A. J. Tyler... .......
Corset, S. M. Warren
Cotton seed oil mills, separator for, M. Wallace
Coupling. See Hose coupling. Rope or ca.ble
coupling. Thill coupling.
Creamer, centrifugal, Howell & Pooler............
Cultivator, N. ROZEY....cevvvrrriiiiiiiiiiiiiiiinnns
Cutter. See Butter or lard cutter. Corn and cane
cutter. Stubble cutter.
Cyclometer, O. B. Beach...............ccceaiiiiaae,
Dead centers, device for overcoming, S. T. Short-

366,431

366,421

Dental engine, A. Jamieson
Diethylmethylthionin blue,

production of, E.
Ullrich......oooiiiiiiiiiiinnn. Cererectiioneniaes 366,640
Digger. See Potato digger.
Dimethyldiethylthionin blue, production of, E.
UNrich...coiiiee ciiiiiiiiiiiiiiceeeieiiaaeen ;
Distilling petroleum, process of and apparatus
for, J. M. Krieser.....coceviiiieneiinniienennens

Door closer, E. H. Brown .
Door fastening, E. A. P. Campbell........c.........
Door, storm, W. R. Lyle...ccccceviiiiiieiiiiiiiinnn.s b
Doubling and winding machines, stop motion for,
Dronsfield & Gilbody...
Draught regulator, duplex automatic, N. M.

Dredging apparatus, Edwards & Kelly... .
Drilling machine, J. Bailey............
Drums, attachment, W. H. Travis....
Elastic bandage for varicose veins, etc, L. T. J.
B 366,590
Electric circuits, circuit controller for, Byllesby

Electric conductor, G. Westinghouse, Jr........... 366,361
Electric converter, H. M. Byllesby.................. 366,375
Electric distribution, automatic regulator for, W.
[517:9 01 (=300 5 366,523
Electric generators, regulator for self-exciting
alternate current, O. B. Shallenberger.. 366,349

Electric lights, key socket for incandescent,
Pope et al

Electric Jights, mast arm for, F. H. Parker. .

Electric meter, W. Stanley, Jrec.ue..ccivviiinienennns

Electric motors, automatic regulator for, W.
Stanley, Jr

Electric switch, P. Lange..

Electric switch, Macrae ‘& Tavener................ 366,634
Electrical alarm, J. A. Galvin............... Ceeeeee 866,212
Electrical conduits, laying continuous, A. C.

Chenoweth .
Electrical converter, A. Schmi
Electrical converter, G. Westmghouse. Jr..366,362, 366,544
Electrical distribution, system or circuit for,

Byllesby & Shallenberger..........eveeeivvnnenn, 366,376
Electricity, apparatus for measuring, J. Caude-

ray . 366,202
Elevator. See Wagon elevator.
Elevator gate, A. U. Grummann......coeeeeunennnn. 366,625
Elevator wells, door guard for, O. L. Davis........ 366,463
Epgine. See Compound engine. Dental engine.

Steam engine. Traction engine. Wind en-

rine.
Engines, igniting apparatus for gas and petro-

leum, Schiltz & Quack........ «v.covviiiieee unt 366,346
Engravers’ tool or scraper, A. Bonniol.............. 366,297

Envelopes or other articles, apparatus for apply-
ing postage stamps, adhesive labels, and the
like to, Ede & De Bondini

Escape, carriage, C. H. Averberg...

Explosive compound, C. W. Volney..

Eyeglass holder, M. Riggs.........

Eyeglasses ot spectacles, L Fox.

Fan or blower, S. J. Voden..

Farrier’s tool, 1. G. Pollard..

Faucet can, J. Marshall.
Feed rack, J. R. Logan...
Fence guard, T. Dockum..
Fence post, W. Gepford
Fiber digester, J. H. Brown. .
Fiber, treating vulcanized, H. W. Morrow

Fibrous material, disintegrating, J. H. Brown..... 366,657
Fifth wheel, H. C. Shriner .. 366,637
Filtering air, apparatus for, J. C. Christopher..... 366,568

Firearm, magazine, A. Burgess............ 366,558 to 366,563
Fire kindling apparatus, J. k. Hager. .

Fireplace, W. J. Hutchinson
Fishway, W. H. Rogers....
Floor cramp, A. S. Bayer..
Floors of theaters sand halls, device for raising

and lowering, G. G. AdamB.........ccceeveiunnns 366,240
Foot rest, J. W. Tilley. ..oe.avieeriennns cieeienens .. 366,437
Forge, portable, M. Ehrgott......

Fork, rake, etc., J. T. Bridges
Frame. See Bed frame.

Furnace grate, E. Boutcher... .... .
Furniture, upholstered, H. H. Gates.

Gauge. See Locomotive tire gauge.

Galvanometer, H. B. COX..oovvvrvniensnecsne connnns
Galvanometer, electric, P. Lange...........c.......
Galvanometer, electric, Lange & Shallenberger... 366,410
Game,dJ. M. Hughes......coooiviinniieiiininnennnnnns 366,318
Garments, ornamenting, ¥. KOpp................ ... 366,405

Gas burner, hydrocarbon, F. Jarecki.
Gas burner tip, Thomas & Phillips..
Gas burner tip, E. T, Thomas..,
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Gas, combined supply and reguating valve for,
H. Stewart
Gas distribution, safety appliance for, A. Wales
Gas regulator, B. k. Fertick
Gate. See Elevator gate.
Gate, A. Colton
Gate latch, 1'. P. Skellenger.... ..
Gear, differential hoisting, C. G. Toense............
Generator. See Steam generator.
Glassware, manufacturing ornamental, T. B. At-
terbury
Grain binder, L. W. Noyes...
Grain binder, J. F. Steward
Grain binders, operating mechanism for cord
holders of, J. P. Bullock...........cccoiiunmennnnn

366,312
Grain elevators, force feed for, 8. M. Grawmlick.. 366,476

Grater, vegetable and fruit, C. Clauss.............. 366,459
Guard. See Fence guard.

Gun cleaner,J. ESpy....cceitviierennssencannscnns: 366,470
Gun, magazine, A. Burgess 366,564, 366,565
Gun, magazine, G. V. FOSbery......coevvieeiienienns 366,211
Gun, magazine, A. W. Savage . 866,612

Halter trimming, B. E. & D. E. Martin.. .
Hame and horse collar, combined, N. Johnson.
Hame fastener, E. M. Sturges.............
Harmoaica holder, B. 8. Ruddick......... .
Harness, breeching ring for, H. C. Maxwell.. . 866,495
Harrow and cultivator, side, G. W. Randolph..... 366,607
Harvester bundle carrier, Kennedy & Anderson..

. 366.416
. 366,219
. 866,215
. 366,260

366,403

Harvester, corn, J. K. O’Neil...... .. 866,636

Harvester reel, W. Butterfield . 86€,301

Harvester, self-binding, .. W. Noyes.. . 366,501
Harvesters and binders,sheaf carrier for dJ. Mll-

L5 366,595

Harvesters, bundle carrier for grain, L. W. Noyes 366,601
Harvesters, mechanism for shifting the binder

and grain adjuster in, E. A. Peck............ .. 366,426
Harvesting machines, cutter bar for, J. B. Beam.. 366,197

Hat and coat hook, combined, M. M. Raymond.... 366,608
Hat hook, A. H. R. Guiley........... .... . cevens 366,477
Hats or bonnets and method of making the same,

C. Daniels
Hay press, C. D. McNeill.
Hay rake and loader, combined, J. J. Hamilton...
Hay ricker,J. Boland...........cocoviiiviininnnnnn.,
Heater. See Car heater.
Heating apparatus, boiler for, L. Huntoon....
Heating apparatus, gas or vapor, A. Claypool....
Hobby horse, J. A. Crandall.........cociiiiinnennns
Hoisting machine, J. Boyd......ccovvviiiieniennn..
Hoisting machine, J. Laude .
Hoisting machine, log, W. Calhoun.................
Holder. See Cartridge shell holder. Eyeglass

holder. Harmonica holder. Paper holder.

Picture holder. Pillow sham holder. Scarf or

necktie holder. Slip holder. Spool holder.

Tool holder.

Hook. See Hat hook. Hat and coat hook.
hook. Suspender hook.

Hook, E. G. Watson............ coeeiiiiiiiiniinns

Hook and hanger, combined, C. F. Bierman.

Snap

IHorseshoes, machine for making, H. H. Burdeu 366,373
Hose coupling, F. G, Watson....... e eeieeeeraeeas 365,541
Hose coupling, band, . W. Tuerk, Jr............... 366.532

Hydraulic press, J. Bailey .. 366,367
Incandescents, making, E. P. Thompson........... 366,353
Incubator, G. A. Muenchinger.............ccocevveee 366,599
Indicator. See Steam engine indicator.

Inkstand, S. Darling.. 366,206
Iron. See Chair ion. sad iron.

Troning board and clothes rack, F. M. Baer ........ 866,294
Key. See Telegraph key.

Kiln. See Brick kiln.

Knitting machine wheel, D. H. Hill.. 366,481

Knob or pendant, J. M. Riley... 366,612
Ladles, apparatus for tilting, .J. Morgan, Jr 366,340
Lamp, G. P. GANSter.......... tiieenierirniees conenn 366,213

Lamp burner, Argand, Rolland & Coninck......... 366,509
Lamp, electric arc, A. G. Waterhouse....... 366,613, 366,614
Lamp, incandescent electric, E. P. Thompson..... 366,352
Lathing, metallic, D. P. N. Little ................... 366,328
Leather finishing machine, A. M. Bowers .. 366,298
Leg, artificial, G. E. Marks vees 366,494
Link bending machine, S. Collins.............. ..... 866,304
Lock. See Nut lock. Seal lock. Time lock.
T.ock and latch, combined, S. L. Powell............ 366,506
Locomotive tire gauge, L. Keen..................... 366,4G1
I.ocomotives, automatic stop block for, F. Merts-

heimer .. .. 366,594
Loom shuttles, tension regulating device for, J.

AR S 103 001 13 2 .. 866,296
Looms, shuttle check for, 8. 8. Walker.. 366,358
T.ubricating compound, H. J. Dreher... 366,386

Lubricator, E. P. Hussey....... ....
Mashing apparatus, J. P. Doelfel.
Matting, India, G. J. Bicknell... 366,198
Mattress, B. F. Farrar........cccoevveueeeenn onne . 366,312
Measuring milk, ete., can or pot for, J. Cuthbert—

366,596
366,573

366,330
. 366,331
366,203

Mechanical movement, M. W. Long

Metal banding implement, H. S. Bacon.............
Piston meter.

Meter. See Electric meter.
Minute glass signal, S. Smith
Mouldings, attachment for machines for cut!
G. P. Vicken
Monument, L. G. Kenton.

. 366,265

... 366,280
. 366,326

Mortars, adjustable socket for, E. G. Purdy........ 366,427
Motor. See Pump motor.

Motor, D. R. Baker . . 366,551
Motor, C. Kouschutzk: . 366,406

Music box, A. Junod
Non-conducting lining, G. Kelly...
Nut lock, R. T. Sylvester.
Oil press, F. Jourdan
Ore concentrator, H. F. Learnard........... .......
Oven, baker’s, H. Wild
Overalls, B. G. Corser...
Overshoe, rubber, S. L. Smithers.......
Padlock, W. H. Filer...............
Padlock, combination, E. Kauffeld
Paint can press, W. D. Carter
Pan. See Bake pan.
Paper holder, J. Burnett. . 366,200
Paper receptacle, O. H. Hicks. . 368,583
Pendulums, electric controlling and regulating
device for, W. S. Scales... . 366,513
Photographic apparatus, H. Kuhn ... 866,225
Photographic cameras, finder for, J. J. Higgins... 366,584
Photographic stamp portrait sheet, H. Kuhn.
Piano action, O. Wessell et al............
Piano keys, guide pin for, W. Becker...
Pianos, pedal attachment for, N. E. & W. G. Wil-
. 366,285

weeee. 366,325
366,221, 366,222

<ieen.. 366,436
366,398
366,631
... 366,363
... 366,621

. 366,387
. 366,588
. 366,619

Pick, 8.1 Elgin...
Picture holder and exhibitor, M. Rubin... . 366,510
Pile covering, H. Anderson . 366,444
Pillow sham holder, combination of an adjusta-

ble, R. X. MCArthur........ccovvet civiviinnnnns
Pipe. See Stove pipe.

Pipes, non-conducting covering for, ¥. M. Thom-
- T0) 1 . 866,354
Piston meter, A. Bonna.. . 366,870

Pitoher, beer, F. E. De JOAR .. icicieies cenireanns 30207

Plastic composition, J. A. McClelland
Platform. See Car platform.

Plow, L.. McWhinney
Plow and grubber, H. C. Moore..
Pole attachment, curtain, G. Lockhart
Pole, carriage, Woodhull & Blydenburgh.
Pole crab, I.. DOVe......ccuivvvnnnnnnnn
Post. See Fence post.

Potatodigger, G. C. Bartlett.................... ... . 366,553
Pottery ware, production of ornamental, Doulton

. 866,310
Power transmitter, F. W. Ostrom . 366,504
Preserving shrimps in metal cans, G. W. Dunbar

... 366,385

L2 eoo. 10,848
Press. See Baling press. Combination press.

Hay press. Hydraulic press. Oil press. Paint

can press.

Press, S. B. Minnich...........ccveviieinnniiianee, b
Presser foot and welt guide, combined, E. C.

Printing machine, J. L. Firm..
Propeller, ship’s, J. S. B. Anderson.
Pump motor, W. Christie..........
Pump, sirup, Bennett & Gompper..
Pump valve, N. Pelletier.
Rack. See Feed rack.
Rail. See Railway rail.
Rails to rails of small size, mechanism for reduc-

ingold, W. H. Howells............ceeevnnvinnnn. 366,395
Railway, cable, G. B. Bryant ............ccccuuennnn 366,199
Railway rail, Wharton, Jr., & Samuel............ . . 366,545
Railway switches, safety signal for, Thomas &

Driver. .
Railway T-chair, A. J. Moxham ..

Railway tie and rail fastening, combined, N. S.

White....ooooiiiiiiiii i criiii 366,546
Railway trains, electrical conductor for, A. L.

Duwelius . 366,209
Railways, curved crossing for street, A. J. Mox-

1« 566,497
Railways, movabletongueswitch for street, A.J

MOXham... ceveiiiiiiiieiiiiiiiiiiiii e, 866,598

Railways, tramway for elevated, B. F. Hamilton.. 366,627

Rake. See Hav rake.

Reel. See Harvester reel.

Reflector, window. K. FreKKer......ceeeviiveennnns

Regulator. See Draught regulator. Gas regu-
lator. Temperature regulator.

Revolvers, folding guard for, D. L. Tower......... 366,531

Rock drills, automatic feed for, S. D. Harris....... 366,581

Roller bearing, anti-friction, W. M. Updegrave.... 366,534

Rollers, machine for making and attaching buckle,
E. T HOWe...oiiiiiiiiiiiiiiiiiiiiieieen cenneees

Rolling mill appliance, C. H. Morgan.....

Rolling wheel tire bars, rolls for, W. Fox . 366 390
Rope or cable coupling, M. Garland.... .. 366,473
Routing machine, G. E. Lloyd........... .. 366,329
Rubbers, heel plate for, Frank & Reidel...... . 366,391

Sad iron and fluting iron, combined self-heating,

J.BaZAN . ittt iiearaeaeaeaes seneen seeeas
Sawing machine, circular, E. D. Mackintosh..... .
Saws, combined jointer and side dresser for, H.
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Scale, spring balance, C. R. Maguire
Scarf or necktie holder, G. S. White .
Screwdriver and brad awl, combined, W. Cronk..

366,205
Screwdriver, reversible, T. TTO¥....coeeeuviueenn.n 366,439
Scriber or marking awl, S. B. Derby . 866,308
Seal lock, E. Oehrle........ 366,211
Seam pressing machine, C. W. Haselton. .. 366,582 |
Sectional boiler, C. & J. Plaxton.................... 366,248
Semaphore signal and switch stand, A. G. Cum-
NS, c o ieiaieneeernereenearnnneioaensasnnne sann oa 366.306
Sewage and water in brooks or courses, purifying

and aerating plant for the filtration and treat-
ment of, Marble & Knapp.....ccoovvvviivniienanes
Sewing machines, buttonhole attachment for, J.
W. Blodgett... .. 366,616
Shaking apparatus, C. Collins . 366,460

Shaft straightening machine, A. Dwelle........... 366,466
Shafts, lubricating the bearings of upright, E. D.
Mackintosh .. 366,632
Shafts, vehicle, S. Toomey 366,530
Sheet metal bending machine, P. Klmmel ......... 366,486
Sheet metal, machine for feeding and punching
scrap, C. M. Platt...............ooooiiii 366,247

Sheet metal, ornamentation of, .
Shoe, D. J. O’Neill.....oovvvviiiinnnna.

Show stand, advertising, L. F. Wetzell.
Sifter, ash, C. R. Maguire
Signal. See Minute signal glass. Semaphore sxg-

nal.

Sled, J. H. Nicholson
Sleighs, shifting bar for, E. M. Winslow
Slip holder, A. K. Owen
Smoker’s implement, B. P. Richardson
Snap hook, S. E. Cotter

. 366,286

Soldering machine, can, W. H. H. Stevenson. 366,271
Spinning bobbin, etc., L. C. Baldwin... 366,196
Spool holder, A. B. Bartholomew.. 366,552
Spool or bobbin. F. M. Marcy 366,415

Spring. See Vehicle spring.
Sprocket wheel, G. B. Norgrave........
Sprocket wheel and cable, M. Garland.

Squares, attachment for, J. Klif........

Stacker, D. G. Woodworth................

Stand. See Show stand.

Stand for displaying goods, N. B. Haynes.......... 366,316
Steam engine, J. Walrath.........c.ooovviiiiiias 866,440
Steam engine, direct-acting, M. N. & E. P. Lynn.. 366,228
Steam engine indicator, J. Rae. venee.. 366,252

Steam generator, O. K. Knapp..
Steam generator, D. H. McCarty.
Steam generator, H. N. Wass..
Stool, vertically adjustable, C. A. Hammermlller
Stovepipe, W. S. Shipe

. 366,228
. 366,496
. 366,283
366,479
366,515

Stove, vapor, M. L. Hull (r) eeee. 10,849
Stoves and furnaces, burning coal, etc., in, J. T.
RODDINS .oiviiiiiiiiins ceeriiiieiiiiiens e 366,255
Strap for securing packages, H. S. Brewington.... 366,555
Straps, device for attaching, J. B. Gathright...... 366,214
Stubble cutter, H. P. Mathis........................ 366,417
Surgical blade and handle, L. Schwab....... ...... 366,432
Suspender end, C. Voorhis . 366,536
Suspender hook, J. C. Hotchkiss. 366,317
Suspenders, C. C. GilIOTe...covveieiiiineecniens wen 366,475
Switch. See Electric switch.
Tag, registering, M. Raphael.. 366,253
Telegraph key, A. S. Keating .. 366,400
Telegraph receivers, type wheel for printing, C.
L. Healy 366,628
. ... 366,263
Telegraphy, I.. Maiche................. . 366,229
Telephone, pueumatic, Hurley & Perkins . 366,319
Temperature regulator, automatic electric, W. S.
JOhDEON....cvviiiiiirininnnnnnnn ... 366,324

Thill coupling, N. W. Hawkenson
Thill coupling, C. R. Patterson....

Thrasher, traveling, J. Parnell..........ccoovvieennn 366,242
Tie. See Bale tie.
Tile, chimney flue, E. V.Johnson................... 366,38

Tilting and reclining chair, Scarritt & Mosley..... 366,514

Time lock, C. N. BriSCO...cecciitiriseerrnieennieians 366,300

Tin cans, apparatus for the manufacture of, W.
Hipperling.ce.aeea. eeeerereecssociees soneee eeees 366,482

Tobacco booking machine, J. Prangley............ 366,251

Tobacco cases, moistening partition for, C. N. .
366,435
. 366,232
. 366,379
. 866,322
366,508

Toboggan slide, J. McCullough..
Tongs, adjustable pipe, L. Coes
Tool, combination, C. H. Johnson.
Tool holder, A. Rippien..

Trace fastener, J. Kitzmiller.......c..c.oeeeeeenaeen 366,589
Traction engine, F. F. Landis . 366,226
Traction wheel, J. S. Peacock.. . 366,243
Trousers, A. J. Shriver....... . 366,516
Truck, E. J. Benedict....z........ . 366,554
Tubular boiler, H. N. Merwin et al. ... 366,204
Tug loop, hame, A. L. Massey...... . 366,593
Tuning peg retainer, F. B. Converse. . 366,461
Type writing machine, E. Fitch.. . 866,577
Umbrella or parasol catch, J. T. Smith.. 366,522
Underground way or conduit, Arnold & Cranmer. 366,195
Vacuum pans, discharge mechanism for, R. G.

... 366,505
Valve gear, automatic cut-off, J. W. Hayes.... ... 366,480

Vapor burner, Ii. Ruppel
Vehicle spring, H. A. Meyer...

366,261
. 866,500

Vehicle, two-wheeled, L. C. Pratt....... ... 366,344
Vehicle wheel, J. N. Crouse . 366,620

. 566,332
. 866,227
. 366,194
. 366,218
. 366,638

Vehicle wheel, Macphail & Needham...
Vehicles, chafe iron for, C. C. Larrabee. .
Vehicles, shaft coupling for, J. Arnao, Jr
Velocipede, T. B. Jeffery..................
Velocipede, J. W. Smallman. .
Vending apparatus, automatic, F. C. Lyude . 366,490
Ventilating apparatus, W. D. Mann . 366,414
Vessel, apparatus for maintaining the constant.

plane in a floating, B. Tower
Vessels, gaff chip for, A. F. Stubbs

. 366,438
. 366,274

Wagon brake, F. L. Clark.............. .. 366,458
‘Wagon elevator and dump, M. Kallenbach... . 366,399
Wagons, folding feed box for, Wintrode &

ceven. 366,549
Wardrobe attachment, M. H. Cazier........ . . 366,456
‘Washing and bleaching, apparatus for, J. Meikle.. 566,335
Washing machine, steam, J. A. Johnston........ . 866,220
Washing machine, S. Hake.............. .. 366,216
‘Washing machine, H. L.awrence ... 366,411
Waterproof bonnet or hat, A. B. Floyd............ 366,625
Weather strip for sashes or sliding doors, F. P.
StOne...iiiiiiii i e .
‘Weed turner, J. T. Webb
Weighing machine, recording, C. C. Clawson
Welding compound, H. B. Stinson....
‘Wheat cleaning machine, J. W. Miller..
Wheel. See Car wheel. Fifth wheel.
machine wheel. Sprocket wheel.
wheel. Vehicle wheel.
Wheel, P.Dion... .. ...ccceeeeen. tevesseeneaneenains 366,464

366,524
.. 366,543
.. 366,303
.. 366,273
. 366,235

Knitting
Traction

Wheel, F."W. Starr .. 366,269
Wheel and axle, C. E. Candee. . 366,454
Wheelbarrow, W. G. McGuire wee . 366,334
‘Wind engine, W. R. ClOS@....ccoevee vvvrrnnnnnnnnen 366,204
Winding up device, L. C. Huber.................... 366,586

‘Winding yarn on shuttle bobbins, machine for, R.
C.Newell...ooot tiiiiieennieiennnieiiiiiiiiinnnanns
Window cleaner, mop holder, etc., combined, N.

W. Dew.. .. 366,309
Window shades, ornamenting, E. P. Benjamin.... 366,449
Wire, machine for barbmg and winding, F.

Philips..
Wire, mechanism for transferring coils of, F. H.
Daniels....... cooiiiiiiis tiiereitriieiiiiiee
Wire rods, apparatus for automatlcally cmlmg, F.

H. Daniels.........coovvveniiinen PN 366,383
‘Wire rope, machine for making, R. S. Newall...... 366,422
Wires, compound for covering electric, H. W.

Merritt.... coiiiiiiii e
Wires, etc., semi-elastic compound for covering

electric, H. W. Merritt..........ccovvvivninnnnnnns

. 366,384

Wrench. See Chain wrench. Sprocket wheel
wrench.
Wrench, R. W. Philips .....c.cooiiiiiiininniiii.. 366,246
DESIGNS.
Badge, C. Hadenfeldt.........ccevvee vivenniannne eeee 17,440

Boot or shoe sole protector, L. J. Rider..............
Carpet, A. Cochran e

Carpet, J. L. Folsom . 17,435 to 17,439
Carpet, H. HUDt...cooveeiiiiiiniiiienieennennns 17,442, 17,443
Carpet, W. L. Jacobs. 17,444, 17,445
Carpet, A. Kaeslin... 17,447
Carpet, F. A. Rugen 17,450
Carpet, J. T. Webster. 17,452 to 17,455
Chair back, F. Kohn...cooivveiiiiiiiiiieiiiniiiiennn, 17,448
Hood fabric, ¥. W. Henson. . 17,441
Nut cracker, A. D. Judd.. . 17,446

Piled fabric, E. W. Tingue.........ccceeeuieeennn . 17,451
TRADE MARKS.
Bitters, Dr. Harter Medicine Company . 14,594

Candles, wax, F. Baumer... . 14,592
Catarrh, compound for the cure of, G. Kneuper.... 14,585
Cough drops, C. Wright........coevviuienn o0 14,599
Dyed fabrics, black, Coget & {Lacour 14,580
Fabrics to be used for outer clothing and for lin-

ings, T. Illingworth.......... erreeeraeiannas 14,583, 14,584
Flour, L. C. Porter.. .. 14,587
Flour, wheat, J. B. Ficklen & Sons .. 14,593
Fruits, green and dried California, Porter Bros.

Company.. .. 14,598
Hop grubs, extermmntmg compound for, W. Cady 14,579
Knit suits for outside garments, including knit

caps and knit sashes, J. McCreery & Co.......... 14,586
Liniment, ¥. S. Hutchinson & Co ... 14,582
Medical drugs, W. H. Schieftelin & Co........ 14, 5‘38 14,589
Medicinal remedy for internal and external use

and for certain named diseases, J. D. Palmer...
Medicine compounded of roots and herbs, Lougee

Medicine Company
Rubber sundries for druggists and stationers, J. F.

Doty .
Sight feed lubricators, Acme Lubricator Co..
Teas of all kinds, J. A, Tolman Company... .
‘Whisky, Hudson & Co.. 14,59
Wines, brandies, and cordials, Webster & Sargent. 14,591

14,597

A Printed copy of the specitications und drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealsofurnish copies of patents
granted prior to 1866: but at increased cest, as the
specificat .ons, not bemg printed, must be copied by
hand.

Capndiar. Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a eost of $40
éach. If complicated, the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obcained.

© 1887 SCIENTIFIC AMERICAN, INC.

Wdvertisements.

Inside Page, each insertion - - - 73 cents a line.
Back Page, each insertion - = = $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and issctinagate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at, publication office as early as Thursday morn-
ing to appear in next issue.

SEBASTIAN, MAY & C0'S

memved crow Cutting

LATHES .

Power
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and amas
teurs’ outfits, Latheson trial, 4
Catalogues mailed on application

165 W. 2d St., Cincinnati, O

SUPERIOR
Stationary Engines

with Plain and Automat-

ic Cut-off, Vertical and

Hovizontal.

Penna. Diamond Drill Co.,
Birdsboro, Pa.

Edward P. Thompson, Solicit.r
of Electrical Patents,3 Beekmun

ELEGTRIGAL.

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

FXCELLENT BILACK COPIES of anything writter or.
drawn with any Pen (or Type Writer) by the Patent

AUTOGOPYIST it

Lithography.
AUTOCOPYIST Ce., 166 William Street, New York.

Specimens Free.
THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practlcal dir ections
how to prepare "the gelatine pad, and alsot he aniiine ink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in DCIE\ITIFIC AMERICAN SUPPL.EMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

THE CHERPEST AND BEST !

1 )(oTo ENGRA\/I \(c4

67 PARK PLACE, NEW YORK

ENGRAVING: FOR ALL USTRATIV
ADVERTISING FI.IRFD S E

INDIAN CORN.—BY LOUISA REED

Stowell. A microscopical examination of Indian Corn,
showing internal structure of kernels, structure of
starch grains, etc., and accompanied by a concise de-
scription of this valuable grain, giving its chemical com-
position, its properties as a nutriment, and the various
forms under which it appears in market. Illustrated
with six figures. Contained in SCILNTIFIC AMERICAN
SUPPLEMENT, N0.2237. Price 10 cents. To be had at
this office and from all newsdealers.

SETS OF CASTINGS
" MODEL ENGINE
— CATALOGUE

OLS
ODELS

S N
s N
[
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Lists sent.

T
GEAR WHﬁ_s 8 PARTS BF M
N.Y.Ma hmer Depot,

4 HAND MACHINERY sttt
Frankfort Street, N. Y
INGERSOLL ROCK DRILL CO,.,
10 PARK PLACFE, NEW YORK.
Improved ‘‘Eclipse **

ROCEK DRILLS,

For Mining, Tunneling, Shaft-
Sinking, Quarrying, Submarine
drilling, and for all kinds of rock ex-
avation.
¢ Straight Line” ATR COMPRESS-
ORS, Boilers, Steam and Horse Power
i Hoists, Electric BlastmiiBatterles
nd General Mining achinery,
Send for full descrlptlve Catalogue,

CHEMISTRY OF BUILDING MATE-

rials. The bearings of chemical science on certain promi=
nent materials used for building purposes, such asstone
limes, mortars, cements, brick, marble, ete. 1. A brie:
account of the general principles of chemistry. The
chemical substances which enter into the comypositionof
the above-named materials, their characteristics, and
directions for ascertaining their presence in any mineral.
2. Examination in detail of the several varieties of stone
found in the earth, both as regards the proportions of
their constituents, ‘and their chemical and other proper-
ties. Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
No.279. Price 10 cents. To be had at this office and
trom all newsdealers.

Press $3. Circular size $8. Newspaper size $44
ELSEY C0., Meriden, Conn.
9 CASTINGS FRO SPEClAL ERNS
A
LEHIGH AVE % AMERICAN ST. PHILA.

Print Your Own Cards!
Type setting easy, printed directions. Send
2stamps for list presses, type,etc., to factory.
K &
EABL AND FINE GRAY IRON ALSO. STEEL
L INE TINNING
THOM SDEVUN 3 Co, éFFlN\QH‘NG NN lN(; ﬁq

. FOR S ALIE.

Foundry and Machine Shopin Central Iowa. Cheap,
on easy terms, good business, no opposition. Good rea-
sons for selling. Address WM. HANSELL, Watch-
maker, Nevada, Iowa.

PERFECT
NEWSPAPER FILE

The Koch Patent File, for preserving newspape!
maga.zmes and pamg ets. bas been recently improve:
price reduced. Subscribers to the SCIENTIFIC AM.
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su p]led for the low price of $1.50 by mail, or $1.25 at the
e of this pape Heavy board sxaes, inseription
‘SCIENTIFIC AMERICAN ”? in Necessary for
every one who wishes to preserve the paper.

ddress
MUNN & CO,

Publishers SCIETIFIC AMERICAN.

Edco System

Of Arc and 1ncandescent Lighting.
Electric l.ight and Power.
Motors, Dynamos, Lamps and Batteries in all varieties,
Electro-Dynamic Co., :24 Carter St., Philadelphia.
W.W. Griscom, Consulting Electrical Engineers
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Immisch’s Avitreons

Clinical Thermometer

IN SILVER OR GOLD.
The Best Thermometer in
ho orid.

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

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

At Wholesale by SARDY,
COLES & CO.. owners of the
U. 8. Patent, 9% & 9 Maiden
Lane, New York.

Regilstering.

SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.

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

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

P AT E " T E E s and manufacturers of novelties for
advertising gurposes w1]] ﬁnd it to
their interest to communicate wit

“ COMMISSION MERCHANT,” P. O. Box 773 N Y City.

OF THE

Seientific dmevican
The Most PopnlarFS(:iI:nli]ﬁ?;;per in the World.

Only $3.00a Yem y inclunding Postage. Weekly.
52 Numbers a Year.

"Phis widely circulated and splendidly illustrated
paper is publist.ed weekly. Every number contains six.
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufuactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC

AMERICAN a popular resume of the best scientific in- ]

formation of the day; and it is the aim of the publishers
to present it in an attractiveform, avoiding as much as
possible abstruse terms. ‘To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

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

Clubx.—One extra copy of the SCIENTIFIC AMERI-
CAN wil be supplied gratisfor every clubof five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

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

ble t
Y rTNIT & co.,
361 Broadway, New York.
T EX ¥

Scientific American Supplement.

This is a separate and distinct publication from
THk SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMUENT is published
week:y, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Cheniistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

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

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

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

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN iS now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN anl SUPPLEMENT for
oneyear. Thisincludes pcstage, which we pay. Remit
by vostal or express money order, or draft to order of

MUNN & CO.. 361 Broadway, New York,

PECK’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfectly
Restore the Hearing, and perform the work of the naturai
drum, Invisible, comfortable and always m sition. All
conversation a.nd even whispers heard ly. Send for
{llustrated book with testimonials, FREE. Addresa orcallon
F.HISCOX, 883 Broadway, New York, Mentionthis paper.
Instantreliet Finnlcmenndnevur

ILES. oo

MILL BOARD,

BEAIDED PACKING,
CEHADMBRS=-=SPENCE CO.,

SHEATHING,

PIPE COVERINGS

Made entirely of ASBESTOS.
Absolutely Fire Proof.

CEMENT, FIBRE AND SPECIALTIES.,
FOOT E. 8THE S7T. N. ¥.

PULLEYS HANGERS
FRICTION CLUTCHES:

PROGRESS MACHINE WORKS,
Al & F. BROWIT,
44 Parlx Place, N.¥.

RUBBER BELTING

A

JOHN H. CHEEVER, Treas.,
J. D. CHEEVER, Dep’y Treas.

THE TRON AND COAL DISTRICTS
of Alabama.—An interesting paper, with map showing
the position of the mineral districts of the State. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
500. Price 10 cents. To be had at this office and from
all newsdealers.

HEUFEGRORT-WRIE\GAS, 1
Address: The Amerlcan Writing

Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

MACHINES FOR PRODUCH\G COLD
Air.—A paper read by Mr.T. B .Lightfoot, before the
Institution of Mechanical Engineers London, giving a

brief description of each of the machines hitherto de-
vigsed for producing cold air; and including the theory,
construction, and practical workmg of a zreuﬂ% im-
groved form of apparatus for the same ?urpose Itus-
rated with an engraving giving persp~ctive view of one
of these machines a8 constructed for marine purposes,
and intended to supply 5000 cubic fec: of cold air per
hour. Contamed in "SCIENTIFIC AM-RICAN SUPPLE-
MENT, No. 274, Price 10 cents, To be had at this

RUBBER MATS,
RUBBER MATTING _
= AND STAIR TREADS,
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

Branches: 167 Lake St., Chicago;
AGENTS: PERSICANER & Co., Pickhuben 5, Hamburgh.

" PACKING, HOSE.

Oldest and Largest Mnnufncturers in the United States.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,

Alry Bralzse EXose

Specialty.

308 Chestnut St., Phila. 52 Summer St., Boston.

STE‘“ Pu“P for Hot or Cold, Fresh or

Salt Water; for Olls, Naph-
tha, Tar; for Cane Juice, Liquors, Syrups Scum; for Am-
monia, Alkalies, Extracts, Acids; for Thlci( Vo]atlle, Vis-
cous or Foul Liquids, etc. Vacuum Pumps of the
highest efficiency. Filter Press Pumps. ~Air, Gas
and Acid Blowers. Air Compressors. Etc.

Bunt BY GUILD & GARRISON, Brooklyn, N. Y.

VALUABLE P AT E N T F0R SALE

For Fal’tlculars write to the ADAMSON CO. (Agents
for Selling Patents), Muncie, Indiana.

NEW BRIDGE OVER THE DOURO.—
Brief descriptions, accompanied by illustrations of the
various designs that have been submitted for the pro-
posed one-span bridge over the ~iver Douro. The work
ig one of considerable magnitud , and presents peculiar
features in its general design and mode of erection which
will prove of interest ;0 all engineers. Illustrated with
10 engravings. Contained in_ SCIENTIFIC AMERICAN
SUPPLEMENT, No. 267. PricelOcents. To be had at this
office and from all newsdealers.

'.l.'élegm n and Electrical

Medical Batterles. Elventors’ odels, Experi-

Mental Work, and fine brass castings. Send for

mtalogueC.E.JoN & P *20. Cincinnati, ¢.
important to us thatyou men..un this pap:-

office and from all newsdealsrs.

DRAFT STEAM LAUNCHES.

COAL AND WOOD BURNING.

Small Marine and High Speed Engines, also Pabent Steel Tubu-
lar Boilers. Patent Automatic Adjustable SIKA

MANUFACTURED BY

H. B. WILLIAMS & CO., Rochester, N. Y., U, S, A,

Four sizes: 1}

These Engmes are especmll
8F Send

ECONOMIC GAS

* Office and Salesrooms

GAS ENGINES.

Best in principle, workmanship, and materials.
An unequaled small Motor adapted to all uses.
‘When the motor is not at work, the exgense of running it ceases.
Simple, Snfe. Economical, Dural

le. No extrainsurance.
P., % H. P., 1 man power, and Dental Engine.

suited for f}usohne Gas for country use.
or I lusi Jatal

ogue.
ENGINE COMPANY,

- =« 34aDHEY ST. N.X,

Shafting and Gearing, T°

xXtile Machinery,
ELEVATORS, ETC.

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

I

ELECTRIC CONVEYORS.—DESCRIP-

tion of two ingenious systems for the electric carriage
of small packages. Illustrated with 13 engravings. Con-
464. Price 10 cents. To be had at this office and from
all newsdealers.

O MFLHAN]CAL AND MINING EN-
GINELR ING at the Rensselaer Polytechnic
Institute, Troy, . . The oldest engineering
school in America. Next term begins September 14th.
The Register for 1837 contains a list of the graduates for
the past 62 years, with their positions; also course of
study, requirements, expenses, etc. Address

DAVID M. GREENE, Director.

HYDROGEN GAS, PROCESS AND AP-

aratus for Producing. —B C. M. Tessié Du Motay.
g‘ull description of a process for producing hydrogen by
the conversion of superheated steam carrying with it &
certainamount of naphtha vapor or its equivalent, lﬂ
the presence of highly heated lime. By means of t
apparatus here described and illustrated, hydrogen gas
can be contin uously produced by the empfoymentof two
sets of superheaters and two converting furnaces, which
can be alternately used. Illustrated with nine engray-

ings. Contained in SCIENTIFIC AMFERICAN SUPPLE-
MENT, No. 241. Price 10 cents. To be had at this office
and from all newsdealers.

TO CAPITALISTS.

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

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

£ New Catalogue of Valuahle Papers

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

ARTESIAN WELLS.—A PAPER BY
C. W. Dailey. describing the method of drilling and
boring artesian wells as practised in the United States.

Illustrated with 45 figures of tools and appliances. Con-
tained in SCIENTIFIC AMERICAN SUPPLKMENT, No.
506. Price 10 cents. To be had at thisofficeand from
all newsdealers.

SEND 25 cents for directions to make a cheap tele-
phone. Works one mile, easily made by any one.
Address, PAINTER, L. Box 40, Bellevue, Ohio.

STEEL CHAINS.—DESCRIPTION OF

Mr. Oury’s process of manufacturing steel chains from
solid bars of steel, without welding. With 7 ﬁgures
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
589. Price 10 cents.

all newsdalers.

To behad at this office and from

n Dnzen’- I’nt Loose Pulley Oller

Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative
manufacturers of national reputa-
i} tion has shown it to be the on/y per-
Ject bricator for Loose Pulleys in
use. Prices very reasonable. Send
for our * Catalogue Number 55.”
VAN DUZEN & TIFT, Cmcmnatl. O.

AMMONIA SULPHATE.—A PAPER

by Watson Smith, F.C.S.. describing Gruneberg’s appara-
tus and process for makmgculphateof ammonia. ith
3 figures. Contmned in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 566. Price 10 cents. To be had at this
office and from all newsdealers.

E. & B. HOLMES,

B A R R E BUFFALO, N. Y.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

Illustration of cold house for preserving fruit from

season to season. The air is kept dry and pure through-

out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

Price 10 cents. To be had at this office and of all news-
lers.

MACHINERY.

CREFEILD,

A new Cursus begins September 26 next.

ROYAL WEAVING, DYEING AND FINISHING SCHOOL,

GERMANY.

For particulars apply to DIRECTOR LEMBCKE.

STEAM ROAD ROLLER

Manufactured b
Foundry and Machine Dep’t,
Harrisburgh, Pa.

HOOSE HEATING ..

SL1EAM. TRIUMPHANT SUCCESS!!
THE ‘“CORTON’ BOILER.
Tubular, Sectional, Self-Feeding. New circulars.
GORTON & LIDGERWOOD CO, 9 Liberty St., N. Y.

knife, purge, salve or supposnory Liver, kidney

and all bowel tronbles—especially constipation—cur-

ed like magic. Suffererswilllearnofasimplerem
REEVES, 7

free, by ad . wlsstt..N.eYd\’

ICE & REFRIGERATING

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

© 1887 SCIENTIFIC AMERICAN, INC.

Pr Is for Steel

st Guns for the Navy,

NAVY DEPARTMENT,
‘W ASHINGTON, D. C., June 23, 1887.

Under authority conferred by the act of Congress, ap-
proved March 3, 1887, makin %1&“ appropriation *‘ for the
purchaseand completion of three stecl-cast, rough-bored
and turned, six-inch, high-power rifle cannon, of domes-
tic manufacture, one of which shall be of Bessemer steel,
one of open-hearth steel, and one of crucible steel”
sealed proposals from domestic manufacturers, to fur-
nish the same, will be received at this Departmeut until
Tuesday, the second day ot August, 1887, at 12 o’clock
noon, at which time the proposals 'will be opened.

Pmposa.ls may be made either 10 furnish three com-
pletely finished six-inch, breech-loading, high-power
rifie cannon, made from unforged castings, one of Besse-
mer steel, one of open-hearth steel, and one of crucible
steel, or three untorged, rougn-bored and turned cast-
ings for such cannon, of the same material, respectively,
to be finished by the Department in accordance with the
bidder’s deslgn

* * * *

No gun or castmg for a gun will be
gun ‘“shall have been completed and
stood the statutory test required by the act of July
twenty-sixth, eighteen hundred and eighty-six,” en-
titled “an act making appropriations for the naval ser-
vice for the fiscal year ending June thirtieth, eighteen
hundred and eighty-seven, and for other purposes.” | ¥or
statement of requirements of said tests, and of other
conditions to be observed, reference is made to ‘ speci-
fications ” which can be had upon application to the De-
partment. ij

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

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

Copies of the specifications, with blank forms of pro-
posals, and all additional information desired, can be

obtained on application to the Bureau ot Ordnance,
Navy Department.

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

Theright is reserved to waive defects in form and to

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

* *
aid for until the
ave successfully

NAVY DEPARTMENT,
WASHINGTON, D. C., July 20. 1887.

In order to give more time to domestic manufacturers
to consider the matter, the period limited for the recep-
tion of proposals for steel cast guns is hereby extended,
and such proposals will be rece.ived, under the for e&’omg
advertisement, as modified, until Tuesday. September
20. 1887, at 12 o ‘elock fioon, atwhich time the proposals

will be’ opened.
WILLIAM C. WHITNEY,
Secretary of the Navy.
The

To MANUFAGT“RERS Citizen’s Associa-

tion, of Lowyville, N. Y., offerfor sale, at avery low price,
the tollowing property ’suitable tor any kind of manufac-
turing: Land and Water Power; Mill Building, 72x47, 3
story; Dry Kiln and all Pipes; Shaving House, 20x2(]
Lumber Shed, 24x72, 3 story ; Store House, 25x35 1 story;
Paint Shop, §4x50 1 story; Hngine House 6x30; New
Dwelling House, 16x: 30, 2 story ; New Barn, 20x26 Engine,
Boiler and all attachments; ;oa quantn 0f9 and 12 inch
Belting; all Shafting, Pulleys, etc.; Pumps and Hose;
Blower and all Pipes; Two Lumber Cars, Five Stoves
and Pipes.

This property is well 1 scated in thebeautiful village of
T.owville, Lewis Co., fty-nine miles north of
Utica, on .R.R.K., and will be sold for one-half
its value to the nghL man.

For further particulars. address

and others:

00D,
Lowville, N. Y.

ch. w. MARBLE Sole Manu-
facturer of THE ACME WRENCII, ‘
The best made, all steel, and warranted, § smes.
28 to 33 South Canal Street, Chicago, U. S A.

Encyclo- Diamond Book free,
pedia of Drills and 2s5¢. for
700 Engrav Lightning mailing it.
ings of Hydraulic American
WELL WELL Well Works,
TOOLS, Machines. Aurora, Il

FOREIGN PATENTS.
Their Cost Reduced.

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

CA NA DA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
formerincludes the Provinces of Ontariu, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

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

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

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

An experience of FORTY years nas enabled the

publishers of THE SCIENTIFIC AMERICAN toestablish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clents promptly and proper-
1y done and their interescs faithfully guarded.

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

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

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

BRANCH OFFICES: No. 622 and 624 F Street, Pacific
Building, near 7th Street, Washington, D. C.
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1nside Page, ench insertion - - = 75 cents a line.
Back Page each insertion - - - $1.00 a line.

The above are charges per agate hine—about eight
words per line. T'his notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publicationo ffice as early as Thursday morn-
ing toappear in next issue.

FIRE AND WATER-PrOOP BUILDING FELT,
FIRE-PROOF PAINTS, STEAM PACEKINGS, BOILER
COVERINGS, ETC.

Samples and descriptive Price List free by mail.
H. W. JOENS M'F'G C0., 87 MAIDEN LANE, N.Y.

THE GREAT AQUEDUCT OF NEW

York City.—Lenth% and very complete account of the

t aqueduct now being built by the ¢ ity of New York,

o increase its water supply. With 6 engravings. Con-

cained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

5:38and 360. Pricel0 centseach. To be hadat this
office and from all newsdealers.

THE ECLIPSE OF ALGOL, WITH THE
latest Determinations of its Distance and Dimensions,
—By Royal B. Hill. An interesting account of recent
studies of the variations in intensity of the star Algol,
with a discussion of its orbit and that of its satellite.
How a cardboard model of the phenomena of its eclipse
may be made. \\ith 8figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 338. Pricel0 cents. To
be had at this office and from all newsdealers.

Barnes’ Pat, Foot #

MACEHINERY,
Contractors and Builders, CabinetMakers and
Jobbers in Wood or Metal, who g,

have no steam power, can, by us-
ing outflts of these machines, bid
lower and sive more money than
by any other means for doing their
work.: }%I(tm trial. Illustrated
Catalogne ¥REE .

- WeF 8- JOHN BARNES CO.,
Addres 1999 Ruby St., Rockford, Ii

SINKING MINE SHAFTS.—DE-

scription of Mr. Peetsch’smethod of sinking mine shafts
in watery earth by means of freezing. With 2 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLEMENT
NoO. 537. Price 10cents. To be had atthisoffice and
fromail newsdealers.

s=== POINTERS for Users of Steam Pumps.
Van Duzen’s Patent Steam Pump
CanP SS Hdot or (Ijold. Is
an Pump{ Sandy or Impure ¢
{ Water or Liquids § Efficient.
Has nomoving parts, consequently no
wear, no repairs. no trouble. Purchasers
@F assume no risks. as we guarantee every
Pump. Above comparison with Jet
Pumps, Ejectors etc., made of Iron.
] Demand this Pump of your dealer and
= take no cheapsubstitute. \We make Ten
Sizes. Prices from $7 to $75. Capacities from 100 to
20,000 gallons per hour. State for what purpose wanted
and send for atal%gue of * Pumps."’
VAN DUZEN & TIFT, Cincinnati, O.

THE SIEGE OF, ALEXANDRIA BY
Julius Caesar.—By Rear. Admiral Serre, of the French
Navy.—The situation of ancient, as compared with
modern, Alexandria. Caesar’s account of the siege of the
city. Deductions to be drawn from the account. 1llus-
trated with one engraving and two maps, Contained in
SCIENTIFIC AMKRICAN SUPPLEMENT, No. 306, Frice
‘110 c?nts. To behad at this office and from all news-
ealers.

Chandler & Farquhar,

177 Washington St.,
BOSTON.
Agents for Fay’s “ Yankee ” CALIPERS
AND

Barnes’ Foot Power Machlnery,
AND DEALERS IN

Machinists’ Supplies of Every Kind,

Send two stamps for illus. catalogue.

ORNAMENTAL DESIGN, PRINCI-
ples and practice of.—By Lewis F. Day. The second of
aseries of lectures on this subject, discussing the lines
upon which ornament can'be distributed. With 5illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 589. Price 10 cents. To be had at this office
and from all newsdealers.

PATENTS.

MESSRS. MUNN & CO., in connection with‘the publi-
oation 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 forty-one years'
expertence. und now have unequaled facilities for the
preparation of Patent Drawings, Specitications, and the

rosecution of Applications for Patents in the United
gtm;es. Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Co
for Books, Labels, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge, on application. con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Rei Infring ts, As-
siglé:negts, Rejected Cases, Hints on the Sale of Pa-

, @tC.

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

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa=
oficBuilding, near 7th Street, Washington, D. C.

rights

JENKINS BROS. VALVES.,

THE ENDORSEMENT OF FIRST-CLLASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully de-
monstrated these valves to possess the following advantages over all other valves now in use.
1. A perfectly tight valve under any and all pressures of steam, oils, or gases.

2. Sand or grit of any kind will not injure the seat.
3. You do not have to take them off to repair them.
4. They can be repaired by an;

mechanic in a few minutes.

5. The elasticity of the Disc allows it to adapt itself to an imperfect surface.
In Valves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make them
tight, except by regrinding, which is expensive if done by hand, and if done by machine soon wearsout the valve,

and in most cases they have to be disconnected from the pipes, often costing more than a

newvalve. The Jenkins

Discs used in these valves are manufactured under our 1580 patent, and will stand any pressure of steam, oils, or acids.
JENKINS BROS., 71 John St, N.Y.: 105 Milk St., Boston: 13 So. Fourth St., Phila.* 54 Dearborn St., Chicago.

=

" COPPER TUBES,
SHEETBRASS BRASSWIRE

Mention this paper.

. . .
Ajax Anti-Acid Metal.

We guarantee 100 per cent longer service than ordi-
nary composition metal and our prices are reasonable.

HARRISON BROTHERS & CO.,
MANUFACTURERS OF
WHITE LEAD. COLORS AND CHEMICALS.
{ Philadelphia: 35th and Gray’s Ferry Road.
1 New York: 117 Fulton Street.
PHILADELPHIA, April 21st, 1887,
AJAX METAL CoO., 2040 No. 10th St., City.

Gentlemen: Your favor of the 14th irist. is at hand. In answer to
your question I have to say that we bad your anti-acid me'al bibcock
on our acid pipe, through which a constant stream of chamber acid
heated to about 120 deg. . runs; and 1 am gleused to say that up to
the present time we can discover no perceptible wear in the metal. I
]hix& that you will have a perfect right, therefore, to recommend this
metal 1or use in chemical works in connection: with acid pipes.

Respectfully yours, C. SIMPER, Supt.
Manufactured by Ajax Metal Co., Philadelphia. Pa.

OFFICES:

WITIERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \\ ood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied

by R. Ball & Co., Worcester. Mass. Send for Catalogue.

COLORS. COMMON AND POISONOTUS.
—A table showing the composition of some of the pig-
ments in common use, with a classification of the latter
based upon poisonous gropel‘ties. Contained in the ScI-
ENTIFIC AMERICAN SUPPLEMKNT, No. 546. Price 10
cents. To be had at this otlice and from all newsdeairs.

ALKALOIDS AND OTHER CRYSTAL-
line Bodies.—Identification of by the Microscope. By A.
Percy smith, F.C.S. With 50 tigures of microcrystals.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
54.5. Price 10 cents, To be had at this office and from
all newsdealers.

Ainsworth's Patent Improved
BELT CLAMP.

This clamp is light and strong;
a pair will last a lifetime; are
ki made of the best cast steel. No
} tool or wrench is needed, as it is
complete in itself. Can be used
on any size belt, from one inch
to size of clamp.
. Ainsworth, Mfr,,
829 Washington St.,
Wilmington, Del.

COMPRESSED AIR FOR TRAMWAYS-
—A paper by Norman Selfe, discussing the comparative
merits of compressed air under high and low pressures,
as a motive power for street cars. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 353. Price 10
cents. 'T'obe had atthisofficeand from all newsdeulers.
AGENT Dr. Scott’s beautitul Klectric Cor=

Brushes, Belts, Etc. No

risk, quick sales. Territory given, satisfaction guaran-
teed. DR. SCOTT, 843 Broadway, N. Y. _

WANTED (Samples_ FREE) for

sets,

THE TEST OF THE ROADS
FOR TEN YEARS,

By the majority of American riders
of first-class machines, proves the

OLUMBIA
BICYCLE & TRICYCLES

SUPERIOR TO ALL OTIHERS.
Illustrated catalogue sent free.
POPE MFG- CO., Boston, New York,Chicago, Hartford.

CONCRETE.—BY JOHN SLATER, B.A.

—A paper on the means to be adopted in order to render
buildings stable, and on_the use.of concrete as a mate.-
rial for thqtlpurpz)se. Early use of concrete as a build-
ing material. Value of concrete. Materisls of which
concrete is composed. Cement concrete. London con-
crete, Artificial stones. Concrete buildings. (‘ontain-
ed in SCIENTIFIC AMERICAN SUPPLEMENT. No. 539.
Price 10 cents. To be had at this office and from all

newsdealers.
« STEAM ENGINES,

Horizontal and Vertical.

i
Dredging Machinery,
Flour, Powder, Sinte an
¥ Flinc Mill Machinery, Tur-
bine Water \Wheels.

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

EXAMINATION QUESTIONS IN GEN-

eral construction. Copy of the last examination papers
given to candidates who are desirous of employment in
the constructive departments of the municipality of
New York. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 561. Price, 10 cents. To be had at this
office and from all newsdealers.

AIR, PURIFICATION OF.— BY D.
Prince, M.D. An experimental study in re'ation tothe
removalfrom the air of the dust or particulate material,
supposed to produce yellow fever, small-pox, and other
infectious disease. 1illustration. Contained in SCIEN-
TIFIC AMERICAN SWPPLEMENT, No. 569. Price 10

cents. To be had at this office and from all newsdealers.

HARRISON CONVEYOR!

Handiing 6rain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &0.

Svodiios. | BORDEN, SELLECK & CO.,§ pa5arors, § Chicago, Il
TEST RECORDING APPARATUS.--

Description, by J. H. Wicksteed. of & new testing ma-
chine, with autographic recording a ratus, and an ex-
planation of its modeof operation. ith 4 engravings.
Containedin SCIKNTIFIC AMERICAN SUPPLEMENT, No.
538. Price10 cents. To be had at this office and from
all newsdealers. .

USEFUL BOOKS.

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

MUNN & CO., 361 Broadway, New York.

A SYNOPSIS OF ALL THE KNOWN
Angesthetics, with their physical and ph‘xrsio!ogical pro-
perties, and anasthetic value. By B. . Richardson,
M. Contained in SCIENTIFIC AMERICAN SUPPLE-

MEXT, Nos. 515 and 516. Price 10 cents each.
had at this office and from all newsdealers.
< Wanted 50,000 Sawyers and Q
S AWb Lumbermen to send us their bAW s

full address for a copy of Emerson’s &~ Book

of SAWNS., We are first to introduce NATUR~

AL GAS for heating and tempering Saws
with wonderful effect upon improving their
unality and toughness, enabling us to reduce
S SMITH & €O. (Ltd),
Benver Falls, Pa.

prices. Address

EMERSON,
HISTORY OF THE ELECTRICAL ART
in the U. 8. Patent Office.—By C. J. Kintner. An inter-
esting history of the growth of electrical science in this
country, and notices 0f some of the more important
models in possession of the Patent Office.  Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price
}l()celauts. To be had at this office and from'all news-

ealers.

WATERBURY MALLEABLE IRON COMPANY,
WATERBURY, CON«NT_

A

MALLEABLE = .

AND IRON

GRAY
CASTINGS.

FITTINGS for STEAN, GAS & WATER.
HOW TO GRAFT.—A VALUABLE PA-

per, giving complete directions for making various
kinds of grafts in fruit trees.—Cleft grafting, slip
grafting, bear's mouth grafting. wired grafting, side
grafting, whip gratting, saddle grafting, tongue
%gafting. split grafting, crown grafting. Gratting-wax,

axed cloth. With 11figures. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT No. 540. Price 10 cents.
To be had at this office and trom all newsdealers.

Tobel 8

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
ismany times greater than that of any similar journal
now published. It goesinto all the States and T'errito-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertisesin the SCIENTIFIC AMERICAN. And do not
let the advertisinfg aﬁsnt inHuence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnica you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

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

dress
MUNN & CO., Publishers,
361 Broandway, New Yorlk,

AN IMPROVED ARMY FILTER.—DE-{.

scription of a very effective ?(l\yl;,able ﬁltder, gegi?ed tgy N
ikewise adapted for the’

Mr. Maignen for army use. bu
use of wine and spirit merchants and brewers, and for
taboratory purposes. Tllustrated with 8 engravings.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No,
436. Price 10 cents. To behad at this officeand from

. all newsdealers.

~ Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

CHLORINATION OF GOLD ORES.—A
paper by G. W.Small, E.M., detailing the method of
chlorinating gold adopted by the Plymouth Consolidat-
edGold Mining Co. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 545. Price 10cents. To be had at
this office and from all newsdealers.

CIARTERS CAS ENCINE

The safest, most reliable and economical Motor in
existence.

. Independent of Gas Works and Machines.
So it can be used anywhere.

Makes its Own GCas
AT COST OF ABOUT

65 cents per M Feet.

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

Chicago Agent: H. H. LATHAM,
42 Dearborn Street.
New York House :
12 Cortlandt Street,

Williams & Orton Mfg. Co.

P. O. Box 148. STERLING, ILL.

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys.

EDISON MACHINE WORKS.

SEND FOR CATALOGUE.

Salesroom 19 DEY STREET New York.

© 1887 SCIENTIFIC AMERICAN, INC.

THE AMERICAN BELL TELERINE 0,

95 MILK ST. BOSTON, MASS.

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

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

Water Wheels New and Second Hand

Address FLENNIKEN TURBINE CO., Dubuque, Iowa.

—THE-—

THE SCIENTIFIC AMERICAN ARCHI-
TECTS' AND BUILDERS’ EDITION is issued

monthly. $2.50 a year. Single copies, 25
cents. Fortylarge quarto pages, equal
to about two hundred ordinary book
pages; forming, practically, a large and
splendid Magazine of Architecture,
richly adorned with elegant plates in colors,
and with fine engravings; illustrating
the most interesting examples of modern
Architectural Construction and allied
subjects. .

A special feature is the presentation in
each number of a variety of the latest
and best. plans for private residences, city
and country, including those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

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

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

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

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

Building Plans and Specifications.

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

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

MUNN & CO,,
361 Broadway, New York.
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