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" NEWARK BAY DRAW BRIDGE.
The Central Railroad of New Jersey crosses Newark
Bay upon a trestle nearly two miles long. Near the
eastern end of the trestle is a draw span which, after

having performed its duty for many years,’and been

re-enforced to enable it to accommodate heavier loads,
is now being replaced by one more in keeping with
modern practice, and better proportioned to carry the
heaviest engines now built, and to provide for any
increase that may take place in the future. The old
draw was moved by hand, a couple of men turning a
crank connected with a simple system of gearing. The
opening and closing of the bridge was consequently a
very slow operation, and seriously delayed the traffic
of the road. The new draw will be provided with the
most improved machinery, placed in an overhead en-
gine room at the center of the span, and powerful
enough to quickly move the bridge under all circum-
stances.

The first proposed method of doing the work was to
raise the old draw upon floats and remove it, putting

the new one in place in the same way. This plan,
although economical and expeditious, was abandoned,
owing to the difficulty that would have arisen had the
centér pier and abutments been found to be out of
level, and a temporary side track and single opening
draw were built.” The location of these is clearly
shown in the accompanying engravings, in which it
will be seen that the side track, carried upon piles, is
extended sufficiently far from the main line to permit
the erection of the new draw upon its center pier.-

The two upper engravings show the small tempor-
ary draw in both its closed and opened positions. This
draw has a totalglength of 973 feet, and it is so pivoted
that its short arm is 8014 and its long arm 674 feet.
The difference in the weight of the two arins is counter-
balanced by pig iron placed at the extremity of the
short arm. The draw is composed ‘of four girders,
latticed in pairs and united to form a box six feet deep
and six feet from center to center of girders. The
draw turns upon four wheels 20 inches in diameter,
arranged at equal distances apart and rolling upon a
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track circle eight feet in diameter. Placed concentrif
cally with its circle 'is a large gear, meshing with which
is a pinion on a vertical shaft carrying at its upper end
a second gear, in engagement with which is a pinion,
to the shaft of which the crank is applied for operating
of the draw. When opened, this bridge rests parallel
with the eastern abutment of the permanent draw.
The new draw, of which we present a side elevation
and cross section, will be 217 feet between centers of
end piers, and 28 feet center to center of trusses. It will
be noticed that the bridge consists practically of twis
independent spans, having inclined end posts and
united by a center panel resting upon the pier. The
inner ends of the bottom chords abut against the bot-
tom member of the center panel, and which is pro-
portioned to resist the compression thus brought upon
it when the free ends of the bridge are unsupported.
The inner end of each of the top chords is united to
the top of the center panel by four bars five inches
wide by 134 inch thick. These bars support the weight
(Continued on page 340.)

Temporary-Draw Closed.

“View of Old Draw, showing Side Track,

Temporary Draw Open.

NEW DRAW BRIDGE OVER NEWARK BAY ON THE N. J. CENTRAL R.R.

© 1887 SCIENTIFIC AMERICAN, INC.



_336

Srcientific dmerican,

[May 28, 1887.

%mimtiﬁt gmmimm.

MUNN & CO., Editors and Propnetors
PUBLISHED WEEKLY AT

No. 361 BROADWAY, NEW YORK.

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

TERMS FOR THE SCIENTIFIC AMERICAN.,

One copy, one year, postage included........... F N $3 00
One copy, six months, postage included........c...coovvveiee viviinnns

Clubs.—One extra copy of THE SCIENTIFIC AMERICAN will be supplied
gratis for every club of ive subscribers at $3.00 each; additional copies at
same proportionate rate. Postage prepaid.

Remit by postal or express money order. 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, postage paid, to subscribers. Single copies, 10 cents. Sold by
ail newsdealers throughout the country.

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, postage free, on receipt of seven dollars. Both
papers to one address or different addresses as desired.

The safest way to remit is by draft, postal order, express money order, or
registered letter.
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 a month. Each number contains about one hundred
large quarto pages, profusely illustrated, embracing : (1.) Most of the plates
andpages of 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, $5.00 a year, sent prepaid to any part of the
world. Single copies, 50 cents. §3 Manufacturers and others who desire
to secure foreign trade may have large and handsomely displayed an-
uouncements published in this edition at a very moderate cost.

The SCIENTIFIC AMERICAN Export Edition has a large guaranteed cir-
culation in all commercial places throughout the world. Address MUNN
& CO., 361 Broadway, corner of Franklin Street, New York.

NEW YORK, SATURDAY, MAY 28, 1887.

Contents.

(Illustrated articles are marked with an asterisk.)

Inven‘ion wanted.................
1tems of interest, many. .
Ladislas Adolphe Gaiffe.
Liquids, momentum of*..
Lock, combination, lmproved
Motor, water*
Mustiness. to prevel
Notes and queries. .
Oar lock improved‘
Printer’s chase, improved*..
Road roller, steam, improved+
Rounding jack for ‘hat brims*....
Shipping and sailors, present
condition of............eeeiill
347 | Sunshine, power of....
b Telephone diaphragm

Animal poke*.............ecieennnn 339
Attmctlons produced by jets of
steam or air*
Autographs of the electric spark*:| 145
geleﬁwax, specific gravity of...... 340
e
Black bees of Tasmani
their medicinal honey
oilers, rotary, ma
looks and publications, new.....
ridge, draw, Newark Bay*..335, 840
ronze, an acid-proof.............
Brotherhood of Locomouve
Firemen...............ccooouuen
Business and personal. .
Car couplers, tight vs. slac
Car coupling, improved*
Correspondence
Cow, two-headed*... . 84
Electric spark, autngraphs of*... ;
Electricity, static, experlments
Fertilizer dropper, etc.*
Fluatation...........
Grant relics, the
Inventions, enmneer ng
Inventions, index
Inventions, miscellaneous

342
336

........... ’I‘rees‘ shade, protection of
against insects.......... ceonnes 336
Varnish resins..... . b
‘Worms, cotton. m
‘Worms. shower o

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 5985.

For the Week Ending May 28, 1887.

Price 10 cents. For sale by all newsdealers.
PAGE
I. BOTANY.—The Relation of Tabasheer to Mineral Substances.—
The composition of this curious secretion of the bambuo.—Analy-
8es and properties of the material, according to various observers.
—Its appearance under the microscope.—1 illustration...............

II. CHEMISTRY.—Apparatus for Drying Flour.—An appnratus for
determining the moisture in flour.—1illustration.....................

III. ELECTRICITY.—Automatic Commutator fer Incandescent
Lamps.—An apparatus for lighting automatically a new lamp to re-
place one that has failed.—lillustration....... ...cccoiiviiuiieeecnnnns

Dsﬂnmons and Designations in Electro-Technics.—Mr. .]amle-
?onts ;;roposed code of electric symbols—literal and graphlc —4 11- .
UStrations. .......... ciil L iiiiiiiii e .

1V. ENGINEERING.—New Dredging Machinery.—The dredger Ajax.

;‘eeently built in California.—Its dimensions and capacity.—1 illus-

ration

Reservoir Dams.—By DAVID GRAVELL.—The engineering details

of dams.—1'ypical masonry and earthwork dams of the world.—23 il-

LT 1 0] 1 L T TR

. The Flexible Girder Tramway.—A new type of suspended rail-
way—a modification of the wire tramway system.—21 illustrations..

V. HYGIENE.—Climate in its Relation to Health.—By G. V. POORE,
M.D.—The third lecture of this series.—Consideration of the float-
{:lg matter of the air and diseases caused thereby.—Causation of

F 3 R L N

VI. MATHEMATICS.—Radii_ _of Curvature Geometrically De-
termined.—By Prof. C. W. MACCORD, Sc.D.—No. VII. Path of a
point on a connecting rod.—3 illustrations............c.ceevieunane eeeen

VIl. MICROSCOPY.—Improved Microscopical Settling Tube.—By F.
XANDERPOLL New tubes for use in urinary analysis.—4 illustra-
A0DS. ..ttt creseeecene Geeeessseccsssnasrasnans

VIII. MISCELLANEOUS.—Apparatus for Manufacturing Bouquets.
—An ingenious machine for facilitating the construction of bou-
quets.—lillustration.............ooviiiiiiriiiiiiiiiiiiiiiiieie e

Bozerian’s Refrigerant Punkas.—A fan worked by the feet, a
substitute for the Indian punka.—2 mustrations

How to Make a Kite without a Tail.—An im
described and illustrated.—1 illustration ...

Punkas.—By J ALLACE, C.E.—The

9500

-experiments on their rate of swing. 9502
lre Edible Earth of Java.—An account of this curious substance,
. it8 taste ANAd APPEATANCE. ....oevvnuiiiiits tunnnnnncisonseacenns socnns 9510
IX. NAVATL ENGINEERING.—Another Remarkable Torpedo Boat.
er twenty-eight miles an hour.—Full particulars of the trial of
oue of the new Italian torpedo boats, built by Yarrow & Co......... 48

0
Copeman & Pinhey’s Life Rafts.—A new life raft for use on
steamers, folding into deck settees.—8 illustrations...... ....oc...o.. 9495

X. PHYSICS.—Sunlight Colors.—By Capt. W. DE W. ABNEY.—A valu-
able lecture on the cause of the colors of the sun, and their rela-
tiveintensities.—Rillustrations. ........ccoiiiiiiiiiiiiiiiiiieienanien.

e Wave Theory of Sound Considered.--By HENRY A. MOTT,
Pfh.D., gL .D.—Arguments axainat. the [generally accepted theory
0f S0UNd....... ciiiiiiiiiiiieaiieicieae, asessssssssassssssassssannsnas

THE PROTECTION OF SHADE TREES AGAINST INSECTS.

For many years the destructive effect of insects upon
the shade trees in our city parks and in some parts of
the country has been very marked. While an absolute
destruction of the tree is rarely brought about, yet
in many cases it is so completely denuded of foliage
in the course of a season that it loses all its beauty and
utility. Of the ordinary trees, the elm is perhaps as
badly attacked as any. Certainspecies areparticularly
affected by insects, and it has now become a question
of widespread interest how to deal with them. New
Haven, famous for its elms, has suffered a great deal.
Various means have been adopted to protect the trees.
Annular troughs filled with coal tar or straw ropes
coated with the same have been placed around the
trunks near the lower branches, in order to intercept
the march of the destroyers. Sometimes lime is scat-
tered around the roots, or the trunk is scraped and
whitewashed. These remedies have proved of value
but are far from complete.

Recently the attention of the U. S. Bureau of Ento-
mology has been called to the condition of the trees in
the park and capitol grounds in Washington. This
brought foreibly before them the fact that a problem
of much importance was to be dealt with, because the
trees of other Eastern regions_mmanifestly were exposed
to the same influences that were so destructive to those
in ‘Washington. Accordingly, the chief entomologist,
Prof. C. V. Riley, devoted considerable attention to
the causes of the trouble, the natural history of the
destructive insects, and to the most effectual way of
dealing with them. The results are embodied in a
pamphlet issued by the U. S. Department of Agricul-
ture.* In it the subject is treated in an admirable
manner, and the pamphlet should be in the library of
every one interested in forestry and arboriculture.

Four kinds of insects are accredited with most of the
injury. Their popular names are the elm leaf beetle,
the white-marked tussock moth, the bag worm, and the
fall web worm. The importation of the English spar-
row it was hoped would lead to the destruction of many
of the tree insects, but the most injurious insects have
not been attacked by the birds. It is rather to be feared
that the sparrow in driving away our native birds has
favored the increase of the insects formerly devoured
by the latter.

Various methods, as already alluded to, have been
suggested for dealing with them. The elm leaf beetle
(Galeruca wanthomelana) may be intercepted on their
travels up and down the tree trunk by some adhe-
sive girdle or trough. Sheets may be placed under the
branches, and the larvee and adults shaken into them
by jarring the branches. The larve descend the tree
trunk when they are fully grown, and, on reach-
ing the ground, establish themselves near the tree and
develop into pupe. In the two weeks of larval life be-
tween the egg and pupa stages, they do their destruc-
tive work. This habit suggests one treatment. It is
to build low boxes around the base of the tree. These
may be a foot or eighteen inches in height, with their
bottom edges sunk in the earth and the area within
them cemented. The larve will accumulate in this
space, and will change into pupe. While thus con-
fined, they can be killed with scalding hot water.

As a palliative of the evil, much may be done by a
proper selection of trees. Thus the native American
elm (Ulmus Americana) is practically free from the
ravages of the beetle. But the question is one of pres-
ent importance, and the trees, as now standing, must
be dealt with.

The web worm is, perhaps, of equal or greater injury
than the elm leaf beetle. Its webs on the branches of
wild cherry trees are most disagreeably familiar to
dwellers on Long Island. But they are nearly om-
nivorous. Over a hundred species of trees and shrubs
attacked by them have been catalogued. They are
easily disposed of when nested in their webs by burn-
ing. A convenient formn of torch has been described by
Major Key, agent of the Humane Society of Wash-
ington.

A piece of soft brick (salmon brick) is cut into an egg
shape, and is suspended by wire to the end of a pole.
This is saturated with kerosene. When lighted, it is
held against the nests, and effectually destroys them by
burning. One soaking will last long enough to destroy
a number of nests. Thisis manifestly an improvement
on the old kerosene-saturated newspaper with which
destruction used to be wrought upon the webs. With
no better weapon than the latter the writer has burned
out many a nest of web worims.

Less is to be said about the otherinsects, and the imn-
portance from a pra<tical point of view of distinguish-
ing between them has, to a great extent, disappeared.
The reason for this is that one effectual way of destroy-
ing them all has been developed. It consists in spray-
ing the trees with arsenic compounds suspended in
water. A sprayingin the middle of May, followed later
by one or two more at intervals of two weeks, will
protect all kinds of trees from the four insects, and pre-
sumably from others also. White arsenic or Paris green

* ¢ Our Shade Trees and their Insect Defoliators,” by C. V. Riley,
Entomologist. Washington, 1887 TU. 8. Department of Agriculture,
Bureau of Entomology, Bulletin No. 10.
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may be employed, but *“London purple,” a residue
from the manufacture of coal tar dyes, is recommended
as less liable to burn the leaves than either of the
others. It alsois easier to suspend in water than is Paris
green, settling out inore slowly therefrom, and owing
to its color, poisoned trees can be distinguished from
those not treated —a matter of some importance. From
one-quarter to three-quarters of a pound is enough for
a barrel (40 gallons) of water. With it should be mixed
three quarts of cheap or damaged flour.. This makes
the poison adhere, and prevents it from burning the
leaves. For young and delicate trees, not over half a
pound to the barrel of water should be used. If Paris
green is employed, as much as one pound may be mixed
with the barrel of water.

A good spraying nozzle, several of which are de-
scribed in Professor Riley’s monograph, is mounted
on a rod and connected by a hose with a pump in
The mixture is constantly agitated, and
pumped up through the nozzle over the leaves of the
trees. On the large scale the water may be carried in
a special watering cart, and may be applied by three
or four men to the trees on each side of a street or
avenue. Onthe smallerscale a pail may be used to
carry it about from tree to tree, and one of the well
known hand pumps will answer to distribute it. The
form of the nozzle and proper stirring of the powder in
the water are the important points in the process.
The operator should also remember that he is dealing
with a deadly poison, and take every means to keep it
from his person. A circular disk of leather should
surround the pole near its top, to intercept any water
running down it. A calm day should be selected, and
due regard paid to any wind, in order that the spray
may not be blown away from the trees, and upon the
men applying it.

—_— .« r——

PRESENT CONDITION OF SHIPPING AND SAILORS,

Those who think our ocean freight ought to go in
native ships may find no lack of evidence just now to
prove how undesirable is the deep-sea carrying trade.
A great fleet of ships lies idle at the London and
Liverpool docks and along the Clyde ; and those afloat
engaged only in freighting which, during the past
twelvemonth, have brought their owners more than 214
per cent are said, on good authority, to be the ex-
ception rather than therule. Commander Chadwick,
of the navy, in an interesting article recently printed,
says that English ship bypilding fell off 50 per cent in
1884 from the tonnage turned out in the preceding year,
and decreased another 50 per cent in 1885. For sev-
eral years there has been a tendency to build sailing
vessels, and at the present time it is the construction
of such craft which alone suffices to maintain English
tonnage above the declining scale. The chances of
doing a profitable business in ocean freights are, it
seems, better among the sailing than the steam
fleet, because, during that part of the year when there
is not enough freighting to go around, there is no
such loss on a sailing vessel when tied up as on a
steamer ; and even during the best months the coal
bill which a steamer runs up when afloat makes a big
hole in such profits as can be made with the rates
that have ruled during recent years.

1t is, however, when we consider the means employed
in the average freighter to keep down running expenses
and to meet the fierce competition now obtaining that
the carrying trades#eems least desirable. The ships
are undermanned,the crews underfed, overworked, and
underpaid. Steam winches are used for hoisting the
sails of thefore and aft sailing ships, and when they give
out, both watches must be called. Indeed, it is usual
in stormy weather to keep all hands on deck, because
there are not enough men in a watch to man the
tacks and sheets, and to work the ship. This constant
exposure, with no rest, will break down the best crew,
and when, besides this extra call upon their energies,
the food served is bad or insufficient, illness invariably
ensues. We had a striking illustration of this quite
recently, when the British merchant ship Albania ar-
rived at the port of New York from Manila, reporting
three dead and all hands ill. The men complained
that the food they.got at sea was so bad they could not
eat it. The flour was sour, the bread mouldy, and the
corned beef, served twice a week, simply *‘ revolting.”
Pea soup was occasionally served, but this was gen-
erally full of worms.

It would seem as if the master or owners, following
a custom by no means unknown in the Atlantic trade,
fed his men on food that had been bought cheap, be-
cause damaged. This, then, is the condition now pre-
vailing in the trade which many zealous, but unin
formed, personsinsistshould beours. American sailors
are not to be had to-day to man our war vessels, where
the food is always good and plentiful and the pay
$21.50 a month—not so bad when the general condi-
tions of service are considered. Our war ships are
manned by foreigners—Danes, Swedes, Norwegians,
and Hollanders ; and in order to encourage the Yankee
to take again to the seas, the old and liberal wages
of $30, $35, and $40 for able seamen must be offered,
and a first class messprovided. Given such wages and
food, the Yankee skipper could not compete with the
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¢lime-juicer” and the * tramp™ steamer. When an-
other Plimsoll shall appear, and the welfare of sailors
be as carefully looked after as the ‘‘load line,” then
perhaps the fisherman and the ‘‘beach comber ” will
be induced to ship. Until then we are likely to let
foreigners carry our ocean freights, for the rather good
reason that they seem willing to carry them cheaper
than we can afford to carry them ourselves.
—————t—
The Black Bees of Tasmania and their l!lodlclnal
Honey.

In a recent communication to the Paris Academie de
Medecine, which is published in the * Progres Medical ”
for April 16, Dr. Thomas-Caraman, of Forges-les-Eaux,
reported upon a matter which must be regarded as
among the most notable of the therapeutic novelties of
the day, being nothing less than the discovery of a
sort of honey possessing in a remarkable degree the
medicinal properties of the Eucalyptus globulus or of
some species of Eucalyptus.

It seems that, about three years ago, a distinguished
French naturalist, M. Guilmeth, who was traveling in
Tasmania, came suddenly upon a grove of gigantic
eucalyptus trees, from 260 to 890 feet high, and with a
trunk so large at the base that it took forty of his
Kanackas, joining hands, to reach around one of them.
High in these lofty trees he discovered what he at first
took to be enormous galls, but which he soon as-
certained were the dwelling places of swarms of small,
black, wild bees, of a variety before unknown to him.
Dr. Thomas-Caraman proposes for this beé the pro-
visional name of Apis nigra mellifica. Besides being
black and smaller than the ordinary honey bee, this
wild bee has its languet rather more developed than
that of the domestic bee. M. Guilineth attempted, un-
successfully, to domesticate it in Tasmania. He caused
some of these immense trees to be felled, and secured
the honey. The largest individual store of honey
weighed as much as 11,000 pounds avoirdupois.

The honey is deseribed as a thick, homogeneous,
somewhat transparent, sirupy liquid, of a deep orange
color ; having an odor suggestive at once of its con-
taining eucalyptus principles; very soluble in water,
in milk, and in wine, but much less solublein alcohol ;
and very difficult of fermentation. Its specific gravity
is 1'44, and it rotates the polarized ray 22°. Inround
numbers 1,000 parts contain 611 of invert sugar (mostly
levulose), 2 of ash, 215 of water, and 171 of active
principles, including eucalyptol, eucalyptene, terpene,
cymol, and odorous, resinous, and coloring matters.
Its taste is described as very pleasant. Administered
to dogs, to the amount of from two ounces and a
half to five ounces a day, its slows the heart’s action,
and this effect soon becomes 80 pronounced as to sug-
gest, in Dr. Thomas-Caraman’s words, a struggle be-
tween the pneumogastric nerve and the cardiac gan-

glia. At the same time the temperature falls about,

1° C. The effects last for at least twenty-four hours,
and include a slight tendency to sleep, but without
any symptom of toxic depression. As the result of
experiments on himself and on one of his friends, Dr.
Thomas-Caraman states that, on taking a tablespoon-
ful of the honey in a little tepid water or milk, after
a few minutes one perceives a gentle, agreeable warmth
take possession of the whole person. At the end of
half an hour, the elimination of the active principles
by the air passages having begun, the voice becomes
clearer and the breath perfumed ; the lungs feel more
elastic, more supple. Having continued the use of the
honey for a week, four tablespoonfuls ‘daily, the
author, who speaks of himself as respectably fleshy,
found that he could go up two pairs of stairs, two
steps at a time, without stopping to take breath or
feeling at all blown. At the samme time there was

slight diuresis with an increase of urea, and the urine|.

had a decided odor suggestive of that of the Acacia
Sfarnesiana (the plant from which the perfume called
‘‘new mown hay ” is made).

Besides his observations of the physiological action
of the honey, the author cites certain trials of it as
a medicine. These data lead him to consider it a valu-
able aliment, an efficient and palatable substitute for
cod liver oil ; an anticatarrhal ; an agent affecting the
heart in a manner comparable to the action of digitalis,
but free from the inconvenient properties of that drug ;
a febrifuge ; an antiparasitic specially applicable to the
destruction of the micro-organisms of tubercular and
scrofulous neoplasms, the Leptothrixz vaginalis, and
oxyures ; and, finally, an antiblennorrhagic, by virtue
of its being more actively eliminated by the uro-genital
tract than either copaiba or sandal oil. It is destined,
he thinks, to play a great part in the treatment of
laryngeal, bronchial, pulmonary, cardiae, and scrofu-
lous affections:; in malarial and typhoid fevers; in
whooping cough and influenza ; and in renal, veswal
and vaginal troubles.

It may be said that Dr. Thomas-Caraman holds up
to our view a somewhat rose colored picture, but it
must be confessed that there is no inherent improba-
bility in the notion that an animal organism like that
ofthe bee . may be able to elaborate the .medicinal
pnpclples of the eucalyptus in greater perfection than
.tgg art, of pharmacy can furnish them. Shouid his im-

pressions be confirmed, however, the practical question
at once comes up as to the extent to which commerce
can supply us with the genuine wild honey of Tas-
mania, and it is much to be feared that, in case of any
considerable demand, we shall witness arepetition of
what took place in connection with the supply of Chian
turpentine and, more recently, that of alveloz—the
substitution of products more or less adulterated, if not
wholly factitious. It would be interesting to know to
what particular species of the genus Eucalyptus the
gigantic trees found by M. Guilmeth belong. Per-
haps the active principles of the tree may yet be
made available without the intervention of the Apis
nigra mellifica.—N. Y. Med. Jour.
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Brotherhood of Locomotive Firemen.

Some of the lodges of the thirty thousandlocomotive
firemen held a meeting in Tammany Hall, New York
City, on Sunday afternoon, May 15. Addresses were
made by Mayor Hewitt, Chas. A. Dana, and others.

Mr. Chauncey M. Depew, introduced as president of
the New York Central, was received with enthusiastic
and prolonged applause, renewed again and again.
He said in substance :

¢TI have been led to believe that the fireman is the
most popular of all the employes in the railroad ser-
vice. Out of every hundred applications I get for po-
sitions, ninety are for ‘fire.” If I get off at a way sta-
tion anywhere, the farmers’ boys who want work all ask
for never anything else but *‘fire.” The American boy
wants excitement, work, and opportunity to rise ; and
when he sees the train hurrying across the meadow,
the fireman before the open door of the furnace, glow-
ing like a demon in the red glare, is to him a type of
progress. He knows it is exciting, he knows it is hard
work, but isn’t afraid of it, and he knows there is pro-
motion when the time comes and he is worthy of it.
(Applause.)

“I believe in organizations like yours, and I like
your motto, ‘ Protection, charity, industry, and so-
briety.’ The two best anti-poverty medicines in the
world are industry and sobiiety, and the two best anti-
poverty societies in the world are the Brotherhood of
Locomotive Engineers and the Brotherhood of Loco-
motive Firemen. (Tremendousapplause.) They have
already abolished poverty so far as they are con-
cerned.

‘‘ We hear a great deal nowadays about the bloated
capitalists and monopoly. Into the New York Central
Railroad a few capitalists put their millions, the farm-
ers put their few thousands, and the widows their $400
or $1,000. And this is the ‘grasping monopoly.’” It is
a co-operative society for running a railroad, and you
and I are its employes. I have come down to talk to
my fellow employes, and have put on my best Sunday
clothes. (Laughter.) Now, this road will earn about
$34,000,000 this year. The ‘spouter’ hears this, and de-
claims about its being taken out of the people and put
into the pockets of the capitalist. But out of it comes
$12,000,000 for wages—you and I get that; $8,000,000
for taxes, and $10,500,000 for repairs, mostly for labor,
leaving something over $3,000,000 for dividends. So
that the bloated capitalist pays out $31,000,000 for labor
and bloats on $3,000,000. None of ’em have burst yet,
I believe.” (Laughter.)

Other addresses were made by Mr. J. J. Hannahan,
the Vice Grand Master, and E. V. Debs, the Graad
Secretary and Treasurer of the Brotherhood.
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. " An Invention Wanted. *
. At a recent meeting of the Engineers’ Club of Phila-
delphia, the secretary presented, for Mr. Edwin Lud-
low, notes on the preparation of anthfacite coal. Mr.
Ludlow says:

‘T desire to call the attention of the members of
this-club, and especially those who are mechanical en-
gineers, and have the bump of inventiveness well de-
veloped, to one of the greatest needs now met with in
the preparation of anthracite coal. While engineering
ability and mechanical skill have done wonders dur-
ing the last decade toward putting the mining and
preparation of coal on a scientific basis, making it pos-
sible to ship® as high as 2,600 tons of prepared coal
from one breakerin a single day, still in every breaker,
no matter how modern it may be, one will find the
chutes, through which the coal passes from the screens
to the loading pockets, lined with boys from twelve to
fourteen years of age, who sit there ten hours a day

| picking by hand the slate from the coal as it passes

along. The atiosphere of this screen room is, in many
cases, soladen with fine coal dust that objects cannot
be distinguished twenty feet away; and while the
breathing of this coal dust does pot seem' to have any
immediate effect on the boys’ health, it undoubtedly
lays the seeds for the bane of the coal region—miner’s
consumption. Its strikes every thoughtful man who
looks. down on from one hundred to two-hundred boys
working in a single breaker, that it is-a very crude and

expensive way of preparing coal. ;
‘Various appliances have, of course; been designed;:

but the only really successful one, as proved by actual
experience, has been the water jig. This undoubtedly
removes the slate with a small percentage of waste of
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coal ; and where the product of the mine is wet, and
water has to.be used on the screens to effect a separa-
tion of the dirt from the eoal, it is the best and most
economical appliance that can be employed. But the
greater part of the coal going to market comes from
dry mines, where it would be a detrimnent to the qua.hty
of the coal, and a great expense, to use water.

“The waste water from the jig is also expensive to
take care of, as in most localities it is no longer allowa-
ble to let it run, with the fine dirt it holds in solution,
into the nearest creek, as the sediment will carry a long
distance, and invariably deposits itself where it will
do the most harm, and entail a heavy suit for dam-
ages. Enough tanks have therefore to be provided to
allow all the waste water to thoroughly settle, so that
the water and culm can be removed separately. Water
itself, or rather the pure article, is both scarce and
expensive during a part of each year throughout
nearly the whole region.

‘ And if mine water is used, as is generally the case,
the acid contained in it attacks the iron work of the jig
and makes frequent repairs necessary.

“The principle the jig works on is based on the dif-
ferenee in specific gravity between coal and slate. The
two enter the bottom of the jig together, and by the
pulsations of a large plunger in an adjoining com-
partment, water is forced up through the coal, lifting
it, and allowing a fresh supply to come in. The coal
is forced to the top and runs off with the water, while
the slate, owing to its greater specific gravity, passes
out through a separate opening in the bottom.

* Now what is needed, and what I hope some mem-
ber of this club will dev1se is a dry 3ig, in which this
separation will be effected by the use of air instead of
water. . )

*“One of the difficulties encountered in getting up
such a jig is caused by the care with which coal has to
be handled to prevent its chipping or breaking. It
cannot be dropped on to iron or wire or to itself with-
out producing an appreciable percentage of waste.
‘With the most approved rolls, the loss in rebreaking
any size to a smallér one amounts to from 10 to 15 per
cent.

‘*While the difference in specific gravity between
coal and slate of the same sized pieces is very great,
still trouble would be experienced in any separation by
an air current with flat pieces of both slate and coal,
on which the action of ‘the air would vary according to
whether it acted on the edge or the whole sidé.

“The man who invents a successful dry jig that will
stand the test of actual trial will undoubtedly make
a very handsome thing by it.

“Not to be too cumbersome, a single jig should not
have a greater capacity than 500 tons per day ; and as
the shipping capacity of the anthracite region is about
200,000 tons per day, it would take about 400 to sup-
ply the trade.

*1 shall always be most happy to furnish any in-
formation or give any assistance in my power to any
one desiring to work on this matter.”

———————e - P
The Grant Relics,

The Grant relics, which have been for several months
safely guarded in one of the private rooms of the Na-
tional Museum, are Iow on public exhibition. Re-
cently, two handsome plush lined cases, filled  with
articles from the collection, were placed in the north
r the main entrance. They
contained the presentation swords, gold headed canes,
caskets, medallions, and many other costly and ele-
gant articles presented by different people at different
times to General Grant. Many of these articles are
souvenirs of his trip around the world. There is a
splendid collection of Japanese coins, one series of
seven pieces, old Japanese gold coins of huge size,
being valued at $5,000. There are also invitation cards,
menu cards, and reminders of entertainments given in
his honor, engrossed -on gold plates. One invitation
card to a masked ball given at San Francisco upon
General Grant’s arrival at that city, on his return from
his famous tour, is engraved on solid gold, and was in-
closed in a silver envelope, with the address engraved
upon it. In the right hand corner is a two cent stamp
and in the left the usual ‘‘ If not delivered in ten days
return to,” ete. The articles shown, besides their his-
torical interest, are of great intrinsie value.

el 8P

WE never ‘can tell, says the American Railroad
Gazette, what arguments will have weight with some

f The latest number of the Memoires de la Societe

2 Ingenieurs Civils gives a long discussion of the pro-
ject for a metropolitan railroad in Paris, and the most
serious reason given for an elevated rather than an
underground route is that ** the people of London are
very different from those of Paris. In London, for
two-thirds of the year, the climate is gloomy, cold, and
unwholesome, .qbove as well as under ground. The
streets are almost always muddy, and these reasons,
which make the underground way quite endurable
there, do not apply to Paris.” Another speaker
reasoned that Parisians ‘ would rather be swallows

| than moles.”
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IMPROVED OAR LOCK.

In this oar lock simplicity and strength are combin-
ed with lightness, and there is perfect freedom in the
handling of the oar, which will not unship in the
roughest weather. Clamped around the oar is ahinged
ring, the edges of which have outwardly projecting
flanges. This ring is fitted to turn within another
hinged ring having trunnions, by which it is mounted
in the frame in the boat bracket. These two ringscon-
stitute a fixture upon the oar, and are made as light as
possible, consistent with the wear and strain brought

to bear upon them in rowing. The boat bracket is se-
cured to the gunwale, and has a downwardly project-
ing tubular arm, in which the shank of a U-frame is
held by a spring pin at its lower end. The bracket is
not necessarily a portion of the oar lock, as the shank
of the frame can be attached to various styles of boats
in a multiplicity of ways. In the upper extremities of
the frame are journals to receive the trunnions of: the
outer ring, one journal being positively inclosed at the
top and provided with an inner vertical recess to facili-
tate the insertion of the trunnion, and the other being
open and provided with a hinge cap, as shown in the

MEGORDEN’S IMPROVED PRINTER'S CHASE.

small view. A properly 'arranged-spring holdsthe cap in
its clesed horizontal position. When it isdesirable to re-
ceive the oar, the cap is thrown back against the pres-
sure of the spring, or the spring is bent jwward te re:
lease the cap. . The oar can be readily and safely ad-
justed in the frame or removed therefrom. -This oar
loek relieves the strain of the oar upon the hand at the
entrance of the oar, and to a great extentupon the
‘stroke. = It-prevents the oar from slipping inboard and
outboard, and permits the ready and very easy acecom-
plishment of the mqvemént necessary for feathering.

. Thiginvention has been patented by Mr. Alfred H.
Tompkins, of 70 Hancock Street, Brooklyn, N. Y.’

S
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LALIME'S IMPROVED CAR COUPLING.

IMPROVED PRINTER’S- CHASE, :

The top and bottom pieces of the chase, for attach-
ment to a job press, as usual, are provided with raised
longitudinal strips formed with slots in which the ends
of the side pieces are movably held by staples or clips.
The end strips, between which and the side pieces the
form is locked, are longitudinally slotted to receive the
side pieces through them. Both side and end strips are
formed with rows of holes to provide for their respective
adjustments nearer to or farther from each other. The
corner holders, the form of which is clearly shown in
the upper left hand view, serve in connection with the
pins passing through them and through the strips to
lock the strips to their places when adjusted. These
holders also serve to couple and guide and keep parallel
with each other the side and end strips. The holders
haveslots through them to receive the side strips, and
upper and lower transverse grooves to receive the
slotted end strips, and have holes formed in them to
receive the pins. One portion of each holder is cut
away, 80 as not to protrude within the space in which
the form is held. It is evident that when the pins are
withdrawn, theside and end strips can be adjusted as
required ; in this way the chase, which is made of steel
or iron, can be adjusted to lock up any size or shape of
form, from a single line to a square or larger form.

This invention has been patented by Mr. Holiver
Megorden, of Farmington, New Mexico.

—_— et re—
IMPROVED CAR COUPLING.

The drawhead in this car coupler is formed with out-
wardly extending side ears, as'shown in the left hand
inverted plan view, thel drawbar being connected
with the car body and with its spring in the usual
manner., The drawhead is also formed with a hooked
prong extending upward and toward the rear from
the bottom of the link recess, the outer face of the
prong being convex, while its inner face is concave.
Back of the link recess is a vertical recess, extending
entirely through the drawhead, a forwardly extending
horn being arranged at the rear of the recess. Within
the recess is mounted a swinging hook shaped as clearly
shown in the lower view, and which is connected, by a
link, with a lever arm carried by a sleeve loosely
mounted upon a crossbar supported by brackets se-
cured to the end of the car. The bar is formed with a
bit, and the sleeve has an inside flange or feather, as
shown in the small view. Upon each end of the cross-
bar is.a lever arm or handle.

The operation of this coupler is as follows : A coup-
ling link inserted in the drawhead recess rides up over
the convex face of the hook or prong, behind which
it drops above the lower point of the swinging hook,
the parts then being about in the position shown in

-the lower right hand view. As the link enters the op-

posite drawhead, its forward end strikes against the
hook and forces it to the position shown, and drops
down behind the prong. The cars can be uncoupled

‘by turning the lever arms to raise the hook, which will

carry the link above the point of the prong and per-
mit its withdrawal. The position of the link can be
regulated by so turning the lever arms as to carry the
hook downward, and thereby raise the projecting end
of the link ; by turning the arms in the reverse direc-
tion, the outer end of the link can be depressed. To
lock the parts against automatic coupling, the hooks
are heldin an elevated position. The accidental re-
aoval of the hook is prevented by a pin passed
through the drawhead behind the hook. Should the
hook or any part of the operating mechanism break,
the coupling may be brought-about by means of an
ordinary coupling pin, which is carried in a proper re-
cess formed in the head block. As the cars provided
with thiscoupler come together, any undue strain upon
the drawbar spring is obviated by the peculiar form
of the drawhead, the ears or shoulders of which abut
against the buffer block, and thus relieve the spring

from any undue strain. .
This invention has been patented by
Mr. Eusebe Lalime, of Malone, N.Y.

©-0-6

IMPROVED GOHINATION LOCK.

This combination lock is the inven-
tion of Mr. George R. Boyce, of Orange,
N.J. It can be quickly set to any
combination desirad, bis easily locked
and unlocked, and is very simple in
construction. In the casing slides a
bolt normally held projected by a
spring, and retracted when released by
a permanent key with spindle and
head. The bolt, in this case, is formed
with three prongs and is locked, when
-projected, by its prongs striking the
peripheries of three setting wheels.
‘When retracted, the prongs enter deep
radial slots in the wheels. The peri-
pheries of the wheels are normally
_  presented to the prongs to lock the
bolt by coiled springs which act to turn
‘the wheels, the position of the radial
slots with respect to the prongs being
determined by lugs projecting from
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the wheels striking against stop pins. Thé wheels are
turned forward against the tension of the springs to
present their slots to the prongs by means of spindles
passing through the front of the casing and having
turning heads. The forward parts of the wheels are
formed with ratchet teeth engaged by pawls pivoted
to the casing, which prevent the teeth from being turned
back by the springs. The amount which each wheel
must be turned to bring it from its original position of
rest into position to release its bolt prong can be deter-
mined by the audible click of the spring pawl, or an

O W
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BOYCE'S IMPROVED COMBINATION LOCK.

ordinary index and numbered dial may be employed, if
desired.

In order to again lock the bolt after being released,
and return the wheels to their original locking position,
the ratchets are movably arranged with respect to their
pawls by mounting their spindles to slide lengthwise,
whereby the wheels can be pushed forward to disen-
gage their ratchets, when they will be immediately re-
turned to their original position by the tension of
the springs. On the spindles being released, the
springs also serve to press back the wheels into engage-
ment with their pawls. The positions of the stop pins
can he varied to change the position of rest of each
wheel and the degree of rotation necessary to present
the releasing slot to the bolt prong. The stop lug on
each wheel can also be independently adjusted. To
further increase the difficulty of solving the combina-
tion, the spindle of each wheel is provided with a clutch
collar held by a spring in engagement with a similar
collar on the wheel. By drawing the spindle out
slightly it is disconnected from the wheel, and can then
be variously adjusted so as to prevent one’s noting
the motion of the setting wheel by the marks on the
turnirg head or knob.

_— ——etr—
ROUNDING JACK FOR HAT BRIMS,

The metal frame is provided with a curved breast

and formed with a central longitudinal - passage

HILD’S ROUNDING JACK FOR HAT BRIMS,

or way for the knife stock. The frame is furnished
with a wooden backing having a passage corre-
sponding to that in the frame, but somewhat wider,
so as to expose the edges of the frame, and thus
form guides for the knife stock. The stock is formed
with side grooves to receive the edges of the frame and
with a vertical opening to receive the knife, and also
with a screw-threaded opening to receive a rod, which
acts as a set screw to the knife and as an adjusting rod
for moving the stock in the groove to set the knife for
cutting any desired width of brim. The rod slides
freely in an opening in the frame, and is held in the
desired position by a set screw. The upper surface of
the frame is graduated tofacilitate the accurate setting
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of the stock; and in order to remove the stock, the
frame is formed with clearances in the edges at one end
of the passage. Upon the wooden backing is detach-
ably secured a guard plate for supporting the brim,
shown by the dotted line in the upper view, being cut.

The curved breast is provided with a flexible guard,
the ends of which are adjusted by screws threaded into
the guard to form a curve of greater or less radius,
according to the size of the hat crown. This guard is
formed with a central lip held to the breast by a screw.

This invention has been patented by Mr. Michael
Hild, of 321 Diamond Street, Philadelphia, Pa.

0>

ANIMAL POKE,

This poke is so arranged that, while the animal is

. free to graze, it will be impossible for it to move for-
ward while its head is erect. The straps encircling the
neck of the animal are secured to two side blocks, be-
tween which is pivoted a forwardly and downwardly ex-
tending rod. In order that the rod may project forward
at a proper angle, a limit pin is arranged inconnection
with it, so as to rest against forwardly extending arms

é ST N )
SCHWALM’S ANIMAL POKE.

made integral with the blocks. The forward end of
the rod is pointed, the point being formed by beveling
orrounding off the lower end from the rear side of the
rod. When the device is arranged as shown in the en-
graving, the animal will be held against any forward
movewnent while its head is erect, as the pointed end
of the rod would enter the ground ; but when grazing,
the head is lowered, and the rod then assumes a more
nearly horizontal position, thereby raising the point
from the ground and allowing the beveled portion of
the rod to slide along the ground. The animal can
back and turn freely at all times, but cannot move
forward nor jump fences:

This invention has been patented by Mr. Francis
Schwalm, of Fort Smith, Arkansas.

-

COMBINED FERTILIZER DROPPER AND HILL
FORMER FOR TOBACCO PLANTS.

" The object of the invention herewith illustrated is to
provide combined fertilizer droppers and hill formers

the fertilizer and carry it to the- dlscha’rge opening
formed through the hopper bottom, so that no more of
the fertilizer can escape through the opening than is
carried to it by the aperture in the plate. To the free
end of the plate is fastened a cord, which leads to an
elbow lever placed so as to be conveniently grasped
and operated by the hand to move the plate to drop
the fertilizer. The plate is drawn back by a spring to
again receive the fertilizer. In using the machine, the
land is marked with cross marks, across which the ma-
chine is drawn at right angles. The plate carried by
the upright bar brushes aside the lumps and crowds
and pushes the soil before it, forming a small bank,
while the rear plate pushes the soil before it at the
same time and forms a larger bank. Aseach cross mark
is reached, the lever is operated to drop the fertilizer,
which is scattered by falling upon the horizontal bar,
and at the samne time the machine is raised, causing
the front plate to pass over the soil pushed before it
and causing the rear plate to carry forward the upper
part of the soil pushed by it, cover the fertilizer,
and form a hill to receive the tobacco plants. As this
latter plate crosses the mark the machine is
lowered, bringing the horizontal plate down
upon the top of the hill, marking the hill and
- packing the soil so that it will not fall in and
fill the hole formed by the peg before the
plant has been inserted.
. This invention has been patented by Messrs.
John C. Coghill and Charles H. Unselt, of
Woodville, Ky.
THE MOMENTUM OF LIQUIDS.
T. O'CONOR SLOANE, PH.D.

A simple experiment, illustrative of the force
of a jet of water, is illustrated in the cut ac-
companying this article. A capillary tube has
a bulb blown upon it at about its center,

If one end of this tube is immersed in water,
and suction is applied to the other end by means
of the mouth, the most natural thing to expect
would be the filling of the bulb. But on trying the ex-
periment it will be found that if any considerable de-
gree of suction be employed, the bulb;will fill very slowly
and by a species of secondary action. The water will
be drawn up toward the top of the tube, and will enter
the bulb with considerable force, forming a little jet.
This jet will enter the tube above the bulb, and will be
drawn upward through it, leaving the bulb empty A
little air will be drawn up with the water, ‘and-a lit-
tle of the fluid will fail to enter the upper tube. These
two causes apparently, but strictly speaking only the
first one, will gradually fill the bulb.

Instead of directly aspirating, the apparatus may
better be arranged as shown in the cut. The exhaus-
tion is produced within a bottle, and this receives the
water delivered by the tube. The bottle is closed with
a tightly fitting rubber cork, perforated for the passage
of both tubes. Thus arranged, the experimenter can
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COGHILL & UNSELT'S COMBINED FERTILIZER DROPPER
) AND HILL FORMER FOR TOBACCO PLANTS.

for tobacco plants, constructed in such a way that the
fertilizer can be dropped at the proper places, covered
with soil to form a hill, and the soil packed to form
places for the plants. To the rear end of the beam is
attached a vertical standard, just forward of which is

secured the end of an upright bar, upon the forward

side of the lower end of which is tformed a point to
cause the end to enter the so0il readily. To the rear
side of the lower end of the bar is attached the forward
end of a horizontal bar, whose rear end passes through
a plate secured to the forward side of the standard, and
has anut screwed upon it. Tothe rear side of the
lower part of the upright bar is bolted a plate smaller
than the other, and to the lower end of the stand’ard is
attached a horizontal plate. To the beam and stand-
ard is secured a box or hopper to receive the fertilizer,
which is guided to the ceriter of the lower part of the
9 hopper, where it rests npon the dropplng plate. In the
_ free end of the plate is formed an aperture to receive

better observe the effects of the exhaustion.
The appearance of the smooth, cylindrical
thread of water as it crosses the bulb is quite
interesting. In the bottle also a jet is pro-
duced, but, owing to the air carried up with
the water composing it, this jet is not so
smooth and regular as the lower one.

It will be noticed that the capillary tube is
provided with a funnel at one end. This is

tube drawn up until its lower end is nearly
even with the surface of thecork. Water may
now be poured into the funnel, and suction
may be applied. The water forms the thread,
just as before. If the supply to the funnel is
kept up, the bulb remains empty, or par-
tially so, for some time.

Its action in gradually filling the bulb by
producing exhaustion is due to the fact that
the jet forms a {rompe, or water air pump,
similar to the Geissler mercury pump or
the Bunsen water pump. Both of these are
used for producing vacua on a similar princi-
ple, air being carried away by a moving
column of water, with which it is mixed.

-
——0-

An Acid-proof Bronze,

Mr. P. Reitz has devised a bronze composition which
is not attackable by acids and alkalies. This alloy is

adapted for-usé'in all those cases where recourse is had

to ebonite, porcelain, and other materials, which, while
proof against acids, are exposed to wear, and are for
the most part very costly. The alloy consists of a mix-
ture of copper, lead, zino, and antimony, and eonse-
quently of materials already employed in the compo-
sition of bronzes ; and so it is to the judicious propor-
tions of the mixture that Mr. Reitz attributes the new:
results obtained. He melts in a crucible; 15 psrts o!
copper, 234 of zine, 1'82 of lead, and 1 of antimony:..
‘This alloy is worked as usnal. It is adapted for use
in the 1nanufacture of chemical products, for-washing
apparatus and varivus utemile,—~Revus Industriclle.
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for the purpose of reversing the experiment.
The bottle is placed below;and 'the suetion: |

WATER MOTOR.

In this motor, which is the invention of Mr. Antoine
Lucier, of Winnipeg, Manitoba, Canada, a portion of
the water is used over and over, with some additions
from time to time, the parts being so arranged that the
power produced can be utilized in the running of ma-
chinery. The main inclosing case is formed with an
upper tank having an inclined bottom, an oppositely
arranged tank below the upper one, and also having
an inclined bottom, and a third tank at the bottom;
the latter tank having an outlet for the escape of a
portion of its water, the rest being returned to the top

LUCIER'S WATER MOTOR.

tank. One or more vertical tubes extend from the
lower to above the water level of the top tank, and in
each tube is arranged an Archimedean screw. At the
top of each screw shaft is a bevel gear, meshing with a
similar gear on a herizontal shaft, upon the other end
of which is another gear engaged by a gear carried by
a vertical shaft driven by a water wheel contained in a
case fed by tubes leading from the lower part of the
upper tank. -The central tank supplies water to éther
wheels arranged just above the bottom tank, these
wheels being connected to drive a horizontal shaft,
from which the power is obtained. Above the case isa
supply tank, fed in any suitable manner. In operation,
the water from the top tank will operate the wheels
connected with it, and, through the gearing, will im-
part a rotary motion to the screws, which will raise a
portion of the water from the bottom to the top tank.
The water then flows from the middle tank to the other
set of wheels, and drives the power shaft. The water
-then runs into the lower tank, from which a portion is

nm MOMENTUM OF LIQUIDS

discharged. By means of gates, the supply of water
passing from the upper to the middle tank, or fromthe
middle to the lower tank, can be regulated.

IN the Boston Medical and Surgical Journal of
March 10, Dr. J. 8. Howe calls attention to the
poisonous effects of the common ox eye daisy (Chrys-
anthemum lencanthemum, L.) upon certain persons,
chiefly those who suffer’ similarly from the poisonous
effects of -Rhus towicodendron. The. symptoms pro-
duoced are those that are included in the deseription of
dermatitis vinenata, and consist in troablesome heat

and itching, and the formation of vesicles, tollowod
by desquamation of the cuticle:
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NEWARK BAY DRAW BRIDGE.
(Continued from first page.)

of the twospans when the bridge is open. The bridge
rests-and turns upon cone wheels mounted upon the
outer ends of reds radiating from the pivot. The outer
ends of these rods are placed lower than their inner
ends, s0 as to bring the upper surfaces of the
wheels horizontal. This construction obviates the
necessity of making two coned tracks for the wheels
to run between. Concentric with and just outside of
the wheels is a rack, with which engages a pinion
operated by the engine to.turn the draw. The drawis
also provided with suitable gearing, so that it could, if
necessary, be operated by hand.

The bridge was designed and is being erected by the
Phoenix Bridge Compa.ny, of Ph(emxvﬂle. Pa.

Varnish Resins,
BY P. LUND SIMMONDS. )

The number of substagces suitable for coarse var-
nishes has lately become very numerous in Europe.
Common resin is now purified by a patent process con-
sisting of distillation with superheated steam, by which
it is obtained nearly transparent and colorless as glass.
Resins suited, however, for the preparation of the finer
descriptions of varnish are still very limited. All
plants produce, indeed, resins in a greater or less de-
gree, but the trees which produce them in sufficient
quantities to be of commercial value are to be found
principally in South Ameriea, India, Africa, and New
Zealand. These belong principally to the pine tribe,
the Dipteracee (only found in India and the Eastern
Archipelago) and the Leguminosce.

Of the latter, the Hymenea seem to be the trees
from which the resins most nearly akin to the true
hard, or fossil, copals are mostly derived. The copal
of Africa and the dammar of New Zealand (known in
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the trees. A 'single piece weighing 6 cwt. has been
found on one tree, but necessarily these large masses
get broken in collection. The value of the dammar
found in the Sandakan district, North Borneo, israrely
over 10s. per cwt. Further to the north much better
sorts are found. The dammar mata kutching (or cat’s
eye), of Palaman, brings £2 per cwt.

Of resins, chiefly dammars, we import 20,000 cwt.
from Singapore and 6,000 cwt. from Java.

Two or three species of dammars are met with in
British India, but are of no great commercial value.
Canarium strictum is known in Malabar under the
name of the black dammar tree, in contradistinction to
the Vateria indica, known as the white dammar tree.

The Sal tree (Shorea robusta) furnishes also a damn-
mar which dissolves much more freely and speedily
in benzole than in spirits of turpentine. This resin
is usually of a pale, creamy color, nearly opaque.
Shorea sericea yields a kind of dammar which closely
resembles the Indian kind.

Hopea odorata, of Burmah and Pegu, yields the rock
dammar of commerce, a yellow resin which dissolves
readily. The trunk of Hopea Mingarawan furnishes a
white dammar of a superior quality. The resin
yielded by Hopea Micrantha in Borneo, Sumatra, and
Malacca is not so good, but that obtained from Be-
lambang is much sought after for the luster it gives.
This resin is of a yellowish color, and exudes in large
lumps from the trunk and branches. It is soluble in
turpentine or benzole, and forms a clear, limpid var-
nish.

The Kauri gum of commerce is the produce of Dam-
mara Australis, a coniferous tree which occurs only in
the north island of New Zealand, over a large area of
land which has been exhausted by forests in past ages,
and is now barren. The turpentine that has exuded
from the dead trees is found at a depth of from 2 feet

the slopes of the meuntains. The natives subject the
copal to a rude washing in lixiviated ashes, whereby
the outer crust and its impurities are partly removed.
It has, on arrival, to be further cleansed for the trade
with extreme care, and without the use of acids, which
are very detrimental to varnishes in causing them to
run ‘‘ pinholey.”

The flat Angola copal is sometimes called red anime,
as it somewhat resembles it in appearance and quality.
It is principally sent from here to Europe and America.
The rounded water nodules, known as ‘* pebble copal,”
assume thisiform from the abrasion consequent on
their being washed down by the rapid mountain cur-
rents, from the beds of which they are obtained.

The anime of commerce is a resin of great value to
the varnish maker, but it is now largely replaced by
copal. The best is obtained from Zanzibar, and is de-
rived originally from Z7'rachylobium Mosambicense.
The finer qualities come from the northern districts of
Wande. The imports are never very large, seldom
amounting to 3,000 cwt: Of copal, the imports oc-
casionally reach 20,000 cwt., but the imports from
West Africa are only about 7,000 cwt. Of dammar
the imports range from 3,000 to 7,000 cwt., and of
kowrie gum, 70,000 cwt. to 80,000 cwt. annually.—Jour-
nal of the Society of Arts.

O
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Specific Gravity of BeeswaX.*

Herr Dieterich has of late examined into the real
specific gravity of beeswax, the different observers giv-
ing often widely varying figures. He found that this
was due to the different ways in which the ‘ floating”
test in more or less diluted alcohol wasconducted. The
best dilutions are: 0°960, 0°961, 0:962, 0:964, 0°965, 0966,
0°967.

There are three ways in which the test is applied :

1. A piece of wax is chipped off, cleaned as much as
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NEWARK BAY DRAW BRIDGE—SIDE ELEVATION AND CROSS SECTION OF NEW DRAW BRIDGE.

cdommerce as kowrie gum) are the best known and
most esteemed. ‘

The word varnish covers a very wide field, as the
term, in its fullest sense, can embrace all thethousand
and one prepartions compounded for as many differ-
ent purposes. An essential quality of varnish is that it
must harden without losing its transparency, as it
must not change the colors it is intended to preserve.
It must exclude the action of air, because wood and
metals are varnished to protect them from rust and
decay. It must also be waterproof, else the effect of
the varnish would not be permanent. And a point
of ‘primary importance is that it must possess dura-
bility. New uses are constantly being found for vér-
nish, by Wwhich it embellishes the article to which
it is applied, affording satisfaction to the buyer and
profit to the manufacturer. A few notes on the chief
variiish resins may therefore be acceptable.’

East Indian dammar is the name applied by var-
nish makers to the résin 'of Dammara orientalis, im-
ported'chiefty fromn Bingapore, which is straw colored,
or, like pale amber, very clear or transparent. It is
easity ‘4nd entirely soluble in benzole, ether, or chloro-
form, less rapidly so in turpentine, forming a cledr,
nearly colorless varnish, which dries rapidly on éx-
posure to the air. Dammar comes principally from
the Lampong islands and Sumatra, and the yearly re-
ceipts may be given at about 32,000 cwt.

This resin is produced by many kinds of trees in the
State of Perak. The principal are Dammar mata
kutching, D. Meranti, D. Lant, D. Degon, and Daininar
Balk. Itis the sap which exudes spontaneously, and
being exposed to the air acquires a flinty hardness,
from which the epithet batu, or stone, is given, to
distinguish it from the softer resins. The damwar is
found either in large masses at the foot of trees which
yield it, or floating in rivers, drifted to them by the
floods of the rainy season. The natives apply it to
most of the uses to which we put tar, piteh, and resin.
Most of the family of Dipterocarpex yield balsamie,
resinous juices, those of the genus Dipterocarpus the
wood oils, and of Vateria indurated dammar.

which are the chief sources of the dammar.of conmerce.
In Borneo, dammar is generally found in ‘the ground

below the trees, but may occasionally be seen in huge:

masses, not unlike icicles, hanging from the sides of

The{
natural order-abounds in Sumatra, Java, and Borneo,

to 8 feet. The export of this fossil resin has been
steadily increasing the last thirty years. In 1855 only
355 tons were shipped, while in 1883, 1884, and 1885 the
annual shipments were over 6,000 tons, valued at
£320,000. ' We received in 1885, 81,000 cwt., valued at
£254,000. This fossil resin is often found in immense
masses, larger thanthose of any other known resin.
Fine blocks were shown in the New Zealand court at
South Kensington last year, as well as large collections
of trade samples of the different commercial varieties.

Copal of Zanzibar.—'T'his, sometimes called Indian
anime, has been found to be the produce of Hymenea
Mosambicensis, or T'rachylobium Mosambicense. The
South American species, Hymenea courbaril, also yield
a good deal of resin.

The true, or ripe, copal is the product of vast extinct
forests overthrown in former ages. The export from
Zanzibar averages about 1,000,000 pounds annually.
The raw, or true, copal is called chackaze, corrupted
by the Zanzibar merchant to jackass copal. Copal, it
may be remarked, is the Mexican generic name for all
resins.

Manila copal derives its name from the port from
which it is shipped. There are two varieties, known
as hard and soft manila ; the hard resembles kowrie in
appeardnce, but is inferior in quality ; the soft is a
pale yellow kind resembling dammar.

From -Hymenea courbaril the soft resin known in
commerce as American copal is obtained. The tree
is very extensively diffused over the West Indies,
British Guiana, Venezunela, Mexico, and in almost all
the provinces of Brazil, though some other species of
‘Hymenea probably furnish the resin. It is found in

many localities in a sémi-fossil state, and is obtained by |

digging in the vmnity of the roots of the tree. The
masses seem to have the appearance of a stalagmitic
formation arising from exudations from the branches
of the tree dropping in the soil below.

Guibourtea copalliferais the principal, if not the sole,
source of the copal resin of Sierra Leone. All the
resin exported under the name of West African copal
may be looked upon as a fossil resin, produced in
ties past by trees which, at present, are extinet, or
exist only in a dwarfed posterity.

The origin of the kind of eopal known as Angola is
at present undetermined. -Considerable quantities of
copal are washed down during the rainy season from
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possible from all fragments, and allowed to float. The
specific gravity of the diluted aleohol in which the wax
floats in the middle (neither on the surface nor at the
bottom) is the true specific gravity of the wax.

2. A piece of wax is kneaded in order to make it
homogeneous and exclude all air, and allowed to float.

3. Hager’s ‘‘ pearl” method. Heat a piece of bées-
wax over a small alcohol flame till a drop of melted
wax is formed, and allow it to fall into strong alcohol,
keeping the wax as near over the surface as possible.
Form in thisway adozen “ pearls,” put them on blotting
paper, andlet them dry at ordinary temperature for
twenty-four hours(because recently made ‘‘ pearls” are
too bulky, and therefore give a too low specific gravity);
then allow them to float in the diluted alcohol.

The following figures will show the difference in spe-
cific gravity according to the treatment of the same
wax:

Chipped piece .c......coiiiiiiiimiins ciiiiiiiiinan.. 0963
Kneading one minute.....cccoveeeeiiiiiis viieien el 0957
Kneading five minutes........ .cocevviieiiiiiiiennnnnn. 0963
Recently made pearls ............coeiiiiiiiinininnian. 0961
Pearls after twenty-four hours..................... 00000 0964

Dieterich finds after several years’ experience with
very large quantities of beeswax that the specific grav-
ity is between 0°963 and 0-966.

—_— - —
Ladislas Adolphe Gaiffe.

The well known electrician Ladislas Adolphe
Gaiffe died on April 9, at the age of fifty-five years.

The number of new apparatus devised or manu-
factured by him is very large, and his medical elec-
trical instruments are known throughout the world.
He was one of the first, if, indeed, not the first, to
recognize the advantages that.could be derived from
nickel applied electrolytically to oxidizable metals.
‘What he called ‘ nickelure,” and what his imitators
style ‘ nickelage,” has become an extensive industry.

Mr. Gaiffe was an able co-worker with many emi-
nent scientists, and his fertile brain suggested many
valuable improvements to apparatus intrusted by in-
ventors to him to be manufactured. He was made
Chevalier of the Legion of Honor at the time of the
‘| Exhibition of Electricity at Paris, in 1881.

* From Pharm. Zeitung. Reprinted from the Pharmaceutical Record,

Febraary 15,
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To Prevent Mustiness,

To the Editor of the Scientific American :

In your last issue I find an inquiry how to dispel
the mouldy smell from a room. I find Ly experience
that there is nothing equal to indirect heating system
to make a room smell pure, either furnace heating or
indirect steam heating. The pure dry air it furnishes
will make ventilation in every part of the room good.

J. A,

Cairo, Ill., May 4, 1887.

—_— et r—
Bellite—A Correction by Prof. Bolton.
To the Editor of the Scientific American:

Permit me to call your attention to an unfortunate
typographical error in the SCIENTIFIC AMERICAN for
May 14. In the article on bellite (page 303) benzene
is unfortunately spelled benzine throughout. The ne-
cessity of recognizing the difference between benzene
(synonym of benzol) and benzine is well known to you,
but I hope you will give your readers the benefit of a
correction in an early number.

H. CARRINGTON BOLTON.

Trinity College, Hartford, Conn.

—

A Shower of Worms,
To the Editor of the Scientific American :

I suppose the fact that small animals are drawn up
into the clouds, and fall to the ground during storms,
is very well established. I think the best evidence of
this fact that I have ever seen was witnessed by my
two brothers, with myself, to-day, April 25. As we
were walking over a hill in this place where the snow
had gone away recently, we came upon a drift by the
side of a dry ridge of land, that was some four or five
rods in length by two in width at the widest place.
‘While crossing it, I noticed little holes melted in the
snow an inch or two deep, at the bottom of which
were angle worms. These were scattered over the drift
promiscuously, and the worms had been there appa-
rently a day or two, as they had melted their way into
the snow an inch or more. From the situation of the
drift, it is not possible that they could have been con-
veyed there by a stream of water, and it is not proba-
ble that they would crawl over the snow ten or fifteen
feet to the center of the drift, where it was two feet deep,
even if they had been in the dry ridge over which the
snow drifted. Last Saturday night we were visited
with a hard shower, which carried off our snow very
fast, and in my opinion deposited the angle worms
where we found them on the snow.

DANA J. BUGBEE.

North Pomfret, Vt., April 25, 1887.

———————ertl— O ———

Management of Rotary Bolilers.
Tothe Editor of the Scientific American :

Another rotary boiler explosion makes me hurry to
give you my idea of what may have something to do
with these frightful mysteries. If I want to boilin a
rotary boiler stock difficult to subdue, or having some-
thing in it I want to kill, T rely on heat more than
pressure, and having sixty pounds on generating boiler,
I find I can get over 300 degrees in the rotary, without
raising the pressure in her above thirty-five pounds.
This is done by using the water in the rotary eight
inches above the center, so that the steam on going
into each end will strike into the water, not over it.
When the steam strikes over the water, although the
boiler is revolving one turn in two minutes, it keeps
over, and don’t heat the revolving mass the same. Too
much water would give pressure with little heat.

On starting the boiler to revolve, I open an inch
valve, the steam divides, and goes into both ends.
Three and a half hours gives twenty pounds pressure.
I close the valve, so there is three quarters of a turn
open. The pressure will be thirty-five in eight hours
from start. Whenrotary is stopped, steam blown off, it
is very difficult and dangerous, having to force the man-
heads down with lever pressure. I have seen the men
have to drop the lever and get away in a hurry, the boil-
ing, foaming mass blowing all over the room.* I have
let the boiler stand an hour -before turning déwn to
drain, and still boiling and foammg, showmf* the in-
tense heat, and this is my nnpresswn ‘When so hot
must be making steam, and if'so, would do it very sud-
denly, and gauges or regulators would be useless as all
the inlets would be stopped with boiling stoek. I neVel
could get anything like this heat in any other wa.y
than by striking the steam into the water, and using
the steam in that way. I boil all my $tock this way,
but tend the pressure myself, and think I could bléw
her up if I wanted to. ‘W CHALMERS

Camden, N. J., May 2, 1887.

Myriads of Cotton Worms,

The number of cotton caterpillars in the . JTedee
Swamp is so great that, on May 13, amail train pa&zsmg
over the Pedee River trestle was brought to a standstill
by thousands of these worms erushed on the rails,
causing the wheels to slip.

‘ya.rds
"pable of developmg 2,500 horse power ; the dynamos,
' ‘mcludlng resefve’ maichines “are 26 in number.

Many Items of Interest,

Taking the iron trade over the country at large,
says the Railway Review, the volume of business has
been moderate. Here and there prices have weakened,
as, for instance, in the inferior grades of pig iron, old
rails, and, under certain conditions, steel rails. Con-
tracts have been placed for steel rails at $38 at mill,
though in non-competitive territory $40 to $41 is asked
and paid for smaller lots for summer delivery.

Contracts have been closed for about 30,000 tons of
foreign rails. Within the past week several thousand
tons of bridge iron have been contracted for. Manu-
facturers of plate iron are about closing business for
various kinds of iron and steel plates. The actual
market conditions are favorable to strong prices and
a steady demand. The furnace capacity is increasing,
and for good brands prices are firm. Manufactured
iron is rather slow, while nails are more active. In-
quiries have been restricted to the actual requirements
in most cases. Consumers are not quite as willing to
enter into future contracts at this date as they were
a few weeks ago. A conservative feeling controls the
trade, while prices are not likely to decline, on account
of the increased cost to manufacturers, and an ad-
vance is improbable.

During the winter, the frost and rains make sad
havoe with tin roofs, and in our northern latitude the
tinman is full of repair orders in the spring of the
year. According to a writer in the American Artisan
who is a practical roofer, the upright flashings on the
north and east sides of the roof are the places most
likely to be affected by the elements. To solder these
broken seams by the piling on process takes much
time and solder, the chances being that next year
they will have to be done over again.

To solder seams properly, the old solder should be
melted off, the old tin nicely retinned, and strips of tin
soldered over the old seam. The edges of the strips
can be bent slightly in the locker, so they will not
spring up while being soldered.

The brick fire walls are apt to become sadly out of
repair, and while it may not be the tinner’s business
to apply the mortar or cement to their ancient joints,
he will be blamed if the water should find its way in
under the tin. We therefore suggest that the tinman
should inform the owner of thedefect, if he is not will-
ing to make the repairs himself.

To make an ink, black at the time of writing, hut
which shall disappear after a short time, boil nut galls
in aqua vit®, put Roman vitriol and sal ammoniac to it,
and when cold dissolve a little gum in it. Writing
done with thisink will vanish in twenty-four hours.

Every time we open a SCIENTIFIC AMERICAN, says
a contemporary, we wonder how many boys are enjoy-
ing its bright, attractive pages, filled with matter as
interesting and useful to a bright boy as to his father,
for whom it was specially written.

There is no tree that is so sure to grow without any
care as the willow. A twig from a branch of the tree
stuck into the moist earth, and the labor is completed.
An article in the Konigsberger Land und Forstwirth-
schaftliche Zeitung recommends the cultivation of wil-
low trees, not only from an economical and indus-
trial point of view, but also for hygienic purposes.

‘They are especially useful where the drinking water

is taken from fountains or natural wells, and still more
where there are morasses and meadows ; for in the vi-
cinity of willow trees water is always olear and pure.
Let those who doubt this fact place a piece of willow
which has not yet begun to strike, into a bottle of
water, and place this with another bottle containing
water only in a warm room for eight days ; in the first
bottle will be foind shoots and rootléts in clear water,
while the othier bottle will contain putref§ing water.
Holland is covered with willows, and their dam works

‘are made stronger by the network formed by the roots.

The Czar of Russia, at his Winter Palace on the banks
of the Neva, St. Petérsburg, possessés what s proba-
bly the largest permafient installation of electric light

‘ever placed in a single building. The palace itself is

illuminated by 12, 000 incandescent lamps, while 56
powerful ares light up the front and the various court
The machine rooin contains eight engines, ca-

From an abstract from the report of the Commis-
sioners of Education for the years 1884 and 1885, just
published, instances are mentioned of the New York
Trade Schools, which have been in operation four
years, and the Baltimore and Ohio Technological

+School, established by the Baltimore and Ohio Rail--
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road Company for the promotion of a higher course of
instruction for the apprentices of the service. Cookery,
which is included in the course of elementary instruc-
tion in several foreign countries, has thus far found
no place in the common schools of the United States.

‘Work, says one who is accustomed to it, is the true
philosopher’s stone, whether you handle a pick or a
pen, a wheelbarrow or a set of books, digging, ditch-
ing, or editing a newspaper.

The Age of Steel, believing in electricity as the future
motive power for street cars, sums up the advantages
of it over horses as follows : 1. Not so much real estate
is required for the station as for the stable ; nor is the
location or the character of the building so much a
matter of importance and cost with the former as
with the latter. 2. The annual loss in efficiency of
say one-fifth of the live stock employed, whereby
twenty animals out of every hundred are sold for a
song, is avoided. 8. The cest of attendance is very
materially reduced. 4. Thereisno liability to epizooty,
costly in respect of both live stock and traffic. 5. There
is no likelihood of the motive power ‘* eatingits head
off ” during a strike or while idleness is enforced by
any one of a number of causes. 6. The efficiency of the
horse in extremely hot or cold weather is at itslowest,
though it should be at its highest—which is another
and the final point in favor of electricity, if we leave
speed out of account.

Some experiments on the resistance offered by a bank
of snow to arifle bullet were made recently at Ottawa,
by Col. White, which were most interesting. It was
found that the Martini bullets fired into a bank of well
packed snow were completely spent after traversing a
distance of not more than four feet. Snider bullets,
in hard packed snow mixed with ice, but not hard
enough to prevent digging into it with a sheet iron
shovel, did not penetrate more than aboutfourfeet; in
perfectly dry snow, packed by natural drift, but capa-
bleof being easily crushed in the hand, a bullet pene-
trated about four feet, and in loose drifted dry snow
less than seven feet, though fired from points only 20
or 30 yards distant.

A. Birmingham (Conn.) electrician has a new rat
trap, which, it issaid, works admirably. He attaches
a piece of meat to one pole of a dynamo machine,
which can only be reached by the rat by standing on a
plate, which serves as the other pole. Report saysthat
no rat has yet got the meat, but many have reached
for it, and the inventor is rewarded for his ingenuity
with a large collection of dead rats.

Instead of either ordinary inhumation, cremation, or
embalming, one Kergovatz proposes to replace these
methods by galvanoplasty. After having covered the
subject with alayer of plumbago, it is immersed in a
bath. Copper being expensive, zinc may be substituted
for those who are poor. On the other hand, gold or sil-
ver is used for the rich. It has been suggested to pro-
long the bath, and thus have our friends transforined
intostatues of natural size.

During the early part of these evenings, when the
sky is clear, Jupiter can be seen beaming in the eastern
sky and Venus blazing in the west. They are the two
brightest'of our stellar luminaries, not often seen to-
gether to such advantage.

—————r———————
Fxperiments with Static Electricity.

According’ to the London Electrician, the following
interesting experiments were described by Mr. Boys at
a recent meeting of the Physical Society :

“ If sealing wax or any similar sticky substance be
melted in a:cop and put upon the conductor of an
electrical mngchine, as in’ one of the old fashioned ex-
periments, it’ will begin to throw out threads in an
extraordinary* way ; the fibers are large when the
resinous maftter is very hot, and; each fiber shoots out
as a cylinder with remarkable s@ed then breaks into
beads. These minute beads cah be made to patter
against a drumn head, and make a noise upon it like
falling ‘rain. The cup containing the melted wax
should beinclined from the operator, and from the
electrical machine before the latter is worked, or both
will be covetred with the most invisible sticky web
imaginable. A cup of burnt India rubber tubing so
treated sends out almost, invisible filaments. Canada
balsam is the perfection of a material for producing
sticky threads. When a candle is held near a cup
throwing out such electrical filaments, they shoot into
the flame and sometimes cover the candle ; sometimes
they will stop as they approach the ‘flame, then turn
back and go into the cup from which they started, in
consequence of discharging their électricity into the
flame. In a few minutés;miles of these sticky threads
can be made, and, as théy break into beads, the
method affords a ready means of powdering such of
these substances as are not easily pulverized in any or-
dinary way.”
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ATTRACTION PRODUCED BY JETS OF STEAM OR AIR.

In a recent number* we described a few of the re-
markable experiments of Mr. Charles Weyher on aerial
vortices and revolving spheres. Among those that we
passed over in silence, there is one which is of a nature
to especially interest the friends of physics without ap-
paratus, since it can be easily repeated by any
one, with the aid of a few easily procured ob-
jects. It relates to the attraction produced by
a jet of air, steam, or any fluid whatever. To
the left of Fig. 1 may be seen the nozzle of a
blowpipe, from whence is escaping a jet of
steam. This jet holds captive a small ball of
cork and a rubber balloon inflated with air,
which have been placed in it. The nozzle may
be inclined at an angle of 45° with the horizon
without the balls falling. If thehand be placed
in front of the balloon, the two spheres will ap-
proach the nozzle and each other. The densest
sphere will be in equilibrium nearest the noz-
zle. 3 '

Now for some analogous experiments in phy-
sics without apparatus. The first one that we
shall describe was communicated by Mr. Roy
de Pierrefitte. It can be easily performed with
a little application. As spherical a pea as pos-
sible is selected, and, if dry, is allowed to soak
for a while in water, in order to soften it, so
that a pin can be passed through its center
without splitting it. This done, we take a clay
pipe stem, about two inches in length, and place
the pea upon one of its extremities in such a
way that one of the ends of the pin shall enter the ap-
erture, and hold the pea in position. Putting the
other extremity of the stem between the lips, and
throwing the head back into a horizontal position, we
begin to blow gently, and at first slowly. The pea is
lifted, and, when we begin to blow with more force and

Fig. 2—A PEA HELD IN A JET OF AIR.

with regularity, will rise and be held in the jet of air,
entirely isolated, and will revolve whenever the pin re-
ceives a thrust from the air (Fig. 2).

Egg shells placed upon a jet of water are held thereon
in the same way.

* SUPPLEMENT, No. 588, p. 9383.

IMPROVED TWENTY-TON STEAM ROAD

The second experiment was communicated to us by
Mr. Leon Couratier, a student at Paris.

A metallic pen holder, closed at one of its extremities,
is taken, and at about half an inch from this closed
end a circular aperture is made. Putting the open ex-

tremity of the pen holder into the mouth, we blow in

thetworear ones. The drum has a universal movement,
and readily adapts itself to any unevenness of road
surface without straining any part. The boileris made
of extra heavy steel plate, double riveted, with water
bottowm type of fire box. The axles, countershaft, and -
gearing are very heavy. The engine cylinder is provided
with a steam jacket, and the shaft, piston and

Fig. 1.—A CORK BALL AND RUBBER BALLOON SUSPENDED IN A

JET OF STEAM.

such a way as to form a regular jet of air, which makes
its exit through the orifice in the upper part of the cyl-
inder. If a small ball made of bread crumbs be placed
in the jet, it will be held in equilibrium, as shown in
Fig. 3, and will remain thus as long as the flow of air
continues. The ball should be as spherical as possible,
and its size will vary with the density of the material
of which it is commposed and with the diameter of the
orifice.

Analogous experiments may be easily performed in a
more perfect manner with a fan blower or a gasometer.
It is sufficient to produce a regular and rapid flow of

air or steam at the extremity of a nozzle.—La Nature.
e

IMPROVED STEAM ROAD ROLLER. :
In the self-propelling machine which we herewith

-/ illustrate, the material is so distributed as to facilitate
‘the turning of corners and easy management of machine

undér all eircuinstances, and to give the drivers the ad-
hesion necessary to overcome all ordinary obstructions
and grades of street. With this end in view, the rear
drivers and the front roller or steering wheel are as
large in diameter as good design would permit. It is
evident that small rolls are apt to work mischief, and
that weight on the front drum in excess of its propor-
tional diameter would have a tendency to push and
crowd the material instead of mounting it. In this
machine, two-thirds of the total weight is transmitted
through the rear rolls, this having been found to
produce the best results. The face of each roll meas-
ures twenty-four inches.

The forward wheel is divided into four sections, so
that it will turn without digging up the road, and the
width of this wheel is equal to the distance between

© 1887 SCIENTIFIC AMERICAN, INC.

valve rods are of steel. The reversing gear is
simple and reliable. The construction of the
tank is shown in the engraving; this form of
tank admits of easy access to the foot board
and fire door, and leaves a direet communica-
tion with the ash pit. The engine can be
readily disconnected from the propelling gear,
and can then be used for driving stone breaker
and other machinery. Thus, when the roller is
not required on the streets, it can be used asan
ordinary engine. The engine is equipped with
puimnp, locomotive inspirator, governor, whistle,
and all other necessary auxiliaries. The boilers
are all covered with wood lagging and Russia
sheet iron jacket, not shown in the cut. This
type of roller is made in sizes from 10 to 20 ton,
and has many marked improvements which,
upon examination, will be apparent to those
conversant with the subject. The United
States Commissioners at Washington, D. C.,
have just placed an order for a 10-ton roller
with this company, to be used in the District
of Columbia.

All further information concerning this roller
will be furnished by the Foundry and Machine
Department (Harrisburg Car Manufacturing Company),
of Harrisburg, Pa.

PAcIFic STEAM NAVIGATION.—A line of steamers

to Japan and China, running in connection with the
Canadian Pacific Railway, will soon be in operation.

ey
Lan o

Fig. 3.—A BALL HELD IN A JET OF AIR.

Three Cunard steamers have been obtained and fitted
with triple commpound engines, guaranteed to attain a
speed of 14 knots per hour. The Parthia will leave
Hong Kong early in May, as the first of the line.
Stoppages will be made at Hiogo and Yokohama,
Japan,
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THE TWO HEADED COW,

‘We present a sketch from life of the two headed cow
that has been exhibited in this city and elsewhere with
one of the leading circuses. The animal, except as re-
gards its cranial peculiarity, is of normal appearance.
It is well kept, and has a well developed body. The
left head, the one nearest the front of the picture, is,
as regards its external function, inferior to the other.
It eats and drinks with the right hand mouth, having
full command of its jaw. The jaw of the other head

has hardly any power of motion, as it isembedded in

the neck. It has three good eyes, and but for an acci-
dent, when the vehicle containing it was upset by an
elephant, would possess four. The same occurrence
broke one of its central horns. Although the left head
is comparatively passive, yet under certain circum-
stances, as when the animal is eating, the mouth be-
longing to that head emits saliva. Although it cannot
eat, this mouth can * water,” as the epicures say. In
the center of the forehead of the right head is a deep
depression that does not appear in the left head. This
would seem to indicate a deficiency in development of

instance of thisfact. Inspiteof their deformation, they
lived in good health to theage of 63. They were mar-
ried, and each had several children, who were free from
deformity. Itisvery rarethattrue monstrosity is trans-
mitted as an hereditary quality. It isalso noticed that
among animals, monsters predominate in the female sex.

Vibrations of the Telephone Diaphragm.

M. E. Mercadier has recently contributed the results
of some additional experiments on this subject to the
Academie des Sciences of Paris. He distinguishes two
classes of vibrations in the plate. One is molecular, in-
dependent of the form or dimensions of the diaphragm,
and reproductive of all sounds. This he calls pantele-
phonicvibration. The other class of vibrations, affect
the massof the plate taken as a whole, depending on
its form, elasticity, and structure. This vibration cor-
responds to the normal note of the plate and to its
harmonics. The latter class is injurious as regards
the action of the telephone. The experimenter ar-
ranged a telephone diaphragm so that it was held by
three points of its circumference corresponding to the

the brain on that side. But naturally all speculation
on the inner structure cannot well pass the limits of
conjecture until a post mortem examination can be
had. The bony front in the region of the bases of the
horns is continuous apparently for both sides.

‘For about one hundred years the subject of animal
and human monstrosities has been systematically
studied. Goethe remarked that * it is in her monsters
that nature reveals to us her secrets.” The elder
Geoffroy St. Hilaire, the contemporary of Hauy the
great mineralogist, and of Cuvier, whom indeed he an-
tedated in the acquisition of renown, formed an ela-
borate classification of these abnormal growths. He
gave- the science a name, ‘ teratology.” His work,
‘““Histoire des Anomalies,” etc., was published in
Paris, 1832-36. It isin three octavo volumes. He en-
deavors to bring the varieties of monsters into a sort
of Linnean classification, using the divisions of classes,
orders, tribes, families, and genera.. Thus this cow
would come within his second class, and _in the second
order, the parasitaires, of that class.

Except for 'its cranial peculiarities, this cow would
probably be found perfectly organized; other mon-

sters having repeatedly proved free from other than

the local deformities or weaknesses. Among human
monsters, the famous Siamese twins may be cited-as an

grows shorter whenever a cloud cuts off the heat or
the earth in turning moves away from the sun. So it
is'found necessary to leave a little space between every
rail, wherein it can stretch itself in hot summer days.
Were all the rails pushed close together in laying the
track, the first day of hot sunshine would pull the track
to pieces, or render it so uneven that it could not be
used. Every iron bridge stretches in the sunlight, and
would tear itself to pieces were it not carefully adjusted
for this expansion in the sun, and given a chance to
freely move on its foundations whenever the warm
fingers of the sunshine are laid upon it. Brooklyn
bridge is in four distinct pieces, with plenty of room
between to move, and it does move every day. In
warm sunshine it is longer by several inches than on a
cold night. The cables of the bridge are continuous,
but the expansion caused by heat lengthens the cables,
and they let the bridge sink two or three feet in the
middle. Even a passing cloud, hiding the sun for a few
moments, will cause the entire bridge to rise in the
middle by cooling and contracting the cables. I have

personally measured the movement of Brooklyn bridge

THE TWO HEADED COW.

nodal lines of the first harmonic of a circular disk.
The instrument with this modification in reproducing
musical sounds produced only this particular note with
any degree of strength, and the telephone was mono-
telephonic in action. But when the diaphragm was
prevented from actipg thus, by damping either with
the fingers or by placing the ear directly against its
surface, the molecular or pantelephonic vibration pre-
dominated, and all sounds were heard, including the
first harmonic. The paper describing these experi-
ments was presented at the seance of April 4, 1887.

—_————t—
Power of Sumnshine.

Public Opinion condenses from the Chautaugquan an
interesting article by Charles Barnard, in which he
shows that the great star which we call the sun is
literally the stove that keeps the whole world warmn.
In conclusion, he gives the following facts, most of
which are known to the readers of the SCIENTIFIC

| AMERICAN, but are none the less curious and interest-

ing to the general reader. .

Heat expands and cold contracts, and everything
warmed by the sun expands under its gentle heat.
Every rail on all our railroads expands and grows per-

‘ceptibly longer in bright sunshine, and contracts and

© 1887 SCIENTIFIC AMERICAN, INC.

on a hot summer’s day, between bright sunshine and
the shade caused by clouds, and have seen that it
moved oYei' one inch in léss than two hours. In build-
ing the great bronze Liberty in New York harbor, the
same thing had to be guarded against, and provision is
made to allow the whole vast figure to move under the
expansion caused by the heat of the sun. The move-
ment, owing to the irregular surface of the statue, is not
visible, as in the Brooklyn bridge, yet it is there.
Even Bunker Hill monument, which is built wholly of
stone, is distorted out of shape every day by the sun,
though the movement cannot be proved except by cer-
tain experiments made for that purpose. What will
finally become of our stellar stove no man can positive-
ly say. Yet, judging from what we know already, it is
quite possible that it is burning out. When its fires
finally die down, the end of our planet is at hand, and
all life here will slowly, or suddenly perhaps, become
extinet by freezing, and our planet will meet its end as
a dead star swinging through the awful cold of the
stellar spaces. People of fervid imagination have
thought the world would come to an end in a general
conflagration. It is much more likely our stellar stove
will go out, and the world will calmly freeze up. Of
the two methods of ending earthly history, the latter
will be evidently the more comfortable.
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Limit of Available Power in Great Telescopes.
BY G. D. HISCOX.

According to accredited formule, the minimum dia-
meter of the optic pencil at its emergence from the eye
piece of a telescope is equal to the diameter of the ob-
Jject glass divided by the magnifying power ; and by
inversion, the magnifying power equals the diameter
of the object glass divided by the diameter of the emer-
gent pencil.

As it is often desirable to observe nebul® and clus-
ters, as well as search for faint comets, under very low
powers, for the purpose of obtaining a largerand more
brilliant field, and for bringing out the fainter com-
panions of double stars, the fact- becomes important
that in great telescopes an observer may only obtain
the value of two-thirds, one-half, or even one-third of
the total light-grasping power of the telescope. This
failure comes from the disparity in the size of the pupil
of the eye and the emergent pencil of light from low
power eye pieces.

The eye aperture in different individuals varies from
one-eighth inch to one-fourth inch in diameter under
the same light intensities ; and the pupil of a single in-
dividual may vary in diameter from one-eighth inch to
one-fourth inch with varying light intensities. Hence
there must be a larger personal equation to account for
the discrepancies in the recognition of faint objects in
large telescopes.

By the rule, a telescope of twelve inches aperture will
have an emergent pencil, with a power of 100, equal to
012 of an inch or one-eighth inch in diameter; with a
power of 50 it will equal one-fourth inch.

An eighteen inch aperture with power of 100 has a
pencil 0°18 inch, or about 3-16 of an inch in diameter.

A power of 150 gives a one-eighth inch pencil, so that
with the Chicago telescope a power of 100 is the lowest
possible, while a power of 50 would shut out more than
one-half the light from any ordinary pupil. But here
the trouble only begins. A power of 100 with a field of
half a degree, or possibly more, is a good working
power for searching, and for bringing out the con-
figuration of nebul® by contrast with a dark back-
ground.

With the twenty-three inch Princeton telescope a
power of 100 produces a pencil 0'23 inch, or nearly one-
fourth inch in diameter, about the largest that can be
compassed by eyes with large pupils, when the tele-
scope is directed upon faint objects. The lowest power
in use with this telescope is 158, with an emerngent
pencil of 0°15 of an inch, or about equal to the dia-
meter of the ordinary pupil in daylight. Here the
equation of the eye comes in as a factor determining
what one person can see and another cannot.

In the Washington twenty-six inch equatorial the
lowest power in use is 155, giving an emergent pencil of
0-17 of an inch in diameter. This is too large for many
to compass, and it is only with the pupil of Professor
Harkness, which is 022 of an inch in diameter when
looking at a distant light, that assurance is had that
the whole power of the telescope is made available
with this magnification. With a power of 100 the
pencil would be increased to 0'26 of an inch, placing
its full power beyond the scope of the human eye.
So with such a telescope 155 is the lowest -power
available for the delicate work of studying the fainter
wisps and minute stars of the nebule.

The thirty-six inch telescope of the Lick Observa-
tory will be somewhat crippled by this difficulty, un-
less some new form of eye piece is made to overcome
it, for with a power of 100 the pencil will be 036
inch, or nearly three-eighths of an inch in diameter,
making it impossible to use the leviathan for all that
it is worth with low powers. A power of 200 with a
pencil 0°18 of an inch in diameter will be the lowest
that will give the full value of its light-grasping power
to an ordinary pupil ; the measurement of the latter
ranging from 012 to 0°20 of an inch in diameter when
in a normal condition. Now, 200 is an unsatisfactory
power with which to view a nebula and compre-

- hend its beauty and delicacy.

‘When we rise to the sphere of the great reflectors, we
meet an insuperable stumbling block. A forty-eight

‘inch reflector cannot use economically a power of less
than 250; while the great seventy-two inch reflector
of Lord Rosse is restricted with a power lower than
350, which produces a pencil of 0'20 of an inch dia-
meter, the utmost capacity of the average eye; so
that but few persons can compass the light-giving
power of this great telescope even with this power,
which is far too great for nebula, work. With a power
of 500 the pencil, 0'14 of.an inch, just comes within
the light-grasping power of the average eye.

With such an unwieldy instrument and great mag-
nification, it is no wonder that stars are unsteady and
seeing unsatisfactory, as has been often asserted; nor
is it a wonder that the great reflector has done so little
work, when a power of 200 produces an emergent
pencil of 0-36 of an inch in diameter, and with such
a power only one-fifth the light-giving power of that
monster telescope can be utilized. The part thus shut
out would naturally be the marginal cone, which gives
the sharpest definition by producing the smallest star
disk; leaving for the observer’s gratification the poor-

est oﬁermg within the glft of S0 great and costly an
instrument.

In celestial photography this difficulty is avoided,
and this may account for the late photographic dis-
coveries of faint objects by some of the large tele-
scopes in France and England, the forty-eight inch
reflectors of the Paris Observatory, and of Mr. Com-
mon in England, being now used for this purpose.
The photographic plate utilizes the whole light of the
largest emergent pencil, and with the quick process
will no doubt realize large and satisfactory results in
the near future.

The method of overcoming this optical defectin the
low powers of great telescopes is worthy of our best
efforts, and its remedy may lie within the scope of
mechanical opties; although in a slight correspond-
ence with Professor Young on this subject, he casts
some grave doubts on the possibility of its accom-
plishment, or the dodgeabilily of its geometrical con-
siderations. I do not think that theoretical geometry
is at fault for this suggestion, for it has always been
found to swing into line in the face of mechanical
facts ; not that geometry is at fault or untrue, but that
the human mind has not always recognized the geo-
metrical bearing until after the discovery of the me-
chanical relation of its factors.

Some experiments upon the realization of the full
light of wide-angled object glasses of short focus, as
used for comet seekers, seem to point to a solution,
which at a later time I may bring before the Society.
—Read before the American Astronomical Society,
January 10, 1887.

—_— et ————

Patent Lessons from the Telephone Litigation.

In a letter to the American Engineer, Mr. John
McClary Perkins writes as follows :

The discussions which have been going on before the
people of the United States and before certaih federal
courts during the past few years, regarding the so-called
Bell telephone patent of March 7, 1876, are now all
closed, and five appealed cases are now under consider-
ation by the United States Supreme Court, and the
decision of this court maynow be expected on any day.
There is no possibility of a doubt even as to what the
decision of the Supreme Court will be as far as the Bell
patent of 1876 is concerned. It will be wholly wiped
out so far as the telephone is concerned. There are so
many conclusive reasons for this opinion that it is
puerile to discuss the matter. Of course, very much
comment, thought, and discussion will follow. The
history of this so-called Bell telephone patent has been
so very remarkable in the courts that it is probable
that there will be no llttle discussion as to the pressing
need of some change in the patentlaw, and probably also
some radical change in the constitution of the federal
courts, which alone have jurisdiction of patent suits.

The system of preliminary examinationin the Patent
Office is attended with so many evils and so little good
that the first thing proposed will probably be a return
to the system of granting patents as it; existed in this
country before 1836. Then a patent was granted to
whomsoever asked for it—as it always hasbeen in Eng-
land—and the burden of proving the validity of his pa-
tent before the courts devolved upon the inventor.
But this will be no hardship, nor will the burden of
proving the validity of his patent before the courts be
any greater than it now is.

At present a patent has no real value until it has
been sustained by some federal court in a bona fide in-
fringement suif. It will have only the same. result by
a return to the patent system as it existed in this coun-
try before 1838, and as it now exists in England and the
rest of the world. All chance for fraud, corruption,
favoritism, incompetency, and many other evils in the
Patent Office will then be cutoff. It will only be an

illustration of the good old Democratic doctrine that

the simplest government, that which has the least ma-
chinery and consequent friction, isalwaysthe best gov-
ernment.

As the outcome of the lessons which will be learned
from these reinarkable telephone trials in the federal
courts during the past seven or eight years, the second
probable conclusion will be that the tenure of -judicial
office by federal judges should be changed *o a term of

Supreme Court decision invalidating the Bell patent of
1876. These changes will cause a fundamental change
not only in the system of granting patents, but also in
the administration of the patent law, and will be a
vital improvement. Other subordinate changes for the
better will follow, as a matter of course—almost auto-
matic changes.

Tight v. Slack Car Couplers,

The main results of the tests made on the Chicago,
Burlington & Quincy with trains of slack and tight
couplers show that though the use of tight couplings
does not altogether abolish shocks, the bumps are far
less severe than with the slack couplings. The slido
meter was moved as follows with different styles of
couplers :

Average Movement of

Coupler, slack. slidometer.
AmMEB.....o. vereiriiiiaeinn . 1°7 in, 5in. to10 in.
JANNEY. ....eivneoneeecnarnnnnn 0'5 in, 14 in. to 8% in.
Perry..coovviinn civiiieinnnaad 21 in, 8in. to 14 in,
Potter.........covviiiiiaiant 31in 11in. to 18 in.
e e 03 in 5in.to 11 in.

The shocks were obtained in making emergency
stops with trains of twenty-seven cars, including dy-
namometer and way car. In each case the five cars
next the engine were fitted with the Westinghouse
brake and Janney coupler. The remaining twenty
freight cars were fitted with the coupler under trial.
A consolidation was used, and the stops were at speeds
varying from 22 to 44 miles an hour. Half the stops
were made on a level, and half on a down grade of 53
feet pernile. Inthese tests all the cars were empty.

In the following tests half the cars were empty and
half loaded, but the other conditions were similar :

Movement of

Coupler. Slack. slidometer.
Perry...cooveeniiiaiiinnennns . 21in. 5 in.to8 in.
JaNneY...o..oovviiieniiiiinnenns 05in 134in. to 744 in.

The results are on the whole in favor of the close
coupler, but show that with emergency stops shocks
are not yet wholly abolished.

A series of tests were made to further demonstrate
whether as many cars could be started on a heavy
grade with close couplers as with links. A train of 51
empty cars was made up, and out of this, with 15 feet

of link slack, the engine succeeded in starting 46 cars.

The slack was then blocked out by placing iron
wedges between the drawbars, and the same number
of cars were started, apparently with less trouble,
fully substantiating the results of former tests. Link
slack apparently is of no advantage whatever over
the spring compression in starting trains.

It may be remarked that the violence of the shocks
cannot be altogether gauged by the relative mmovement
of theslidometer. The blow with loose couplers was
sharp and distinet, while that with close couplers was
cushioned.—Railroad Gazette.

— P
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Fluatation,

Fluatation is the name applied by Messrs. Faure,
Kessler & Co. to their process of hardening building
stones through the application of hydrofluosilicates.
The operation is very simple, and can be performed
whenever desired, either upon the stone before it is
put inplace, or after the building or other structure is
completed. The surface of the stone is covered to the
desired degree with a solution of the fluate by means
of a brash, sponge, or hand pump. Another appli-
catlon ls made the next day, and a third one the
day after. As a general thing, it requires three ap-
plicatlens, ‘although each timme the stone absorbs
less. The hardening takes place at once, and upon
the third application becomes perfect. There are
several soluble fluates, and each of them has its own
peculiar properties, although all of them harden lime-
stone. One darkens the color of the stone, another
whitens it, another preserves the original color, and
others again color the stone indelibly. The coloring
fluates most employed are those of iron, which givea
brown tint, and those of chromiumn and copper, which
give two greens of different shades.” Fluatation is ap-
plied to old structures as well as to new ones, and it is
the true means of preserving the edifices that have

, been bequeathed to us by our fathers, and which our

years instead of for life, as it is now fixed by the Consti- | cliinate is daily tending to destroy.

tution. Of course this will require an amendment to
the Constitution.

After the stone has once been fluated, it becomes so

But that will require but a short | hard thatit can be treated like marbles and porphyries.

time if the people are ripe for such a change in the ten-| Upon applying the colored fluates along with a sub-
ure of federal judicial office. It is now partly published ' sequent polishing, very remarkable decorative effects
and known by the American people in regard to what are obtained, inasmuch as the intimate structure of
painful and well grounded suspicions exist as to the, the stone is brought to light, and as the nodules

doubtful manner in which the two first and principal
decisions were obtained here in Boston in favor of the
validity of the Bell patent of 1876. Thisshould per-
manently settle the matter that no federal judge should
ever again hold a life office, and be so far removed from
the people as to be practically irresponsible to the'
people. Inother words, to use the words of the Massa-
chusetts Bill of Rights, this should be a government of
laws and not of men.

veins, and fossils are delineated in different tints. '

After the stone has been fluatated it can be easﬂy
rendered impermeable, and, as it is not attackable by
ordmary liquids, it may be used for making tables,
sinks, baths, and reservoirs for a host of liquids, such
as wine, oils, alcohol, molasses, ete.

Fluatation is applied in the same way to cements,
mortars, stuccoes, ete., provided they are more or less
calcareous. It renders the alkalies of cements insolu-

These two changes are very important and radical | ble, and thus, after a washing with water to remove

ones. But I think that these will be the final econclu-
sions of the American people—as the outcome of the
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the excess of fluate, permits of a coating of paint

" being applied.—Le¢ Genie Civil,



May 28, 1887.]

AUTOGRAPHS OF THE ELECTRIC SPABK.

BY GEO. M. HOPKINS,

Electricity of very high tension, when discharged on |

the surface of a body having very low conductivity,
forms a luminous arborescent image, showing the path
of one or more of the sparks resulting from the dis-
charge. The erratic course taken by the spark may be
due to the compression of air in the path of the dis-
charge, or to the superior conducting power of some
portions of the conductor, or to both.

Fig. .—MARKS PRODUCED. BY LIGHTNING.

The autographic record of such a discharge is some-
times found on the bodies of persons struck by light-
ning, the tree-like appearance of the marks giving rise
to the erroneous notion that the lightning in some way
photographs upon the body the image of trees in the
vieinity of the catastrophe.

Doubtless the same marks might be produced upon
the body by the discharge of a Holtz machine ora large
induction coil ; bat this is an experiment for which it
would be difficult to find a subject.

Fig. 1is an accurate copy of a photograph takenfrom

the arm of a boy who had been struck by lightring.

Fig. 6.

Soiewtidic Imeninee.

Here the marks bear a striking resemblance to
forms of vegetation. ;

The writer in striving to secure an autographicrecord
of high tension electrical discharges tried a large num-
ber of filmsbefore finding one sufficiently delicate to be
impressed by the discharge and at the same time hav-
ing enough firmness to prevent it from being blown
away by the spark. A thin filn of smoke on glass,
fixed by means of alcohol, yielded the first results ; but
the difficulty of saturating the film with alcohol with-
out destroying it was considerable. Finally, a smoke
film formed on glass previously coatedvery slightly with
kerosene oil was adopted as the most practicable. The
glass was prepared for smoking by smearing it over
with the oil, then removing all but a trace, then smok-
ing it lightly over a very small gas jet or over a candle.

The glass plate thus prepared was arranged between
the terminals of the induction coil, at right angles to
the terminals, so that the discharge might be directly
against the smoked  surface of the glass, as shown in
Fig. 2.

The coil employed was capable of yielding a 114 inch
spark, and the pointed terminals were separated 14
inch. Asinglespark, or what gppeared to be such, from

some

| the negative terminal of the coil produced upon the

film a spot like one of those shown in Fig. 8. These
spots, to the unaided eye, appear like small holes
through the filin ; but microscopic examination shows
them as composed of a large number of very crooked
lines cut out of the smoke film, and strongly resem-
bling a tuft of wool. Fig. 4 shows a figure produced
by a succession of discharges. These ftgures indicate
the splitting up of the discharge into several branches.
It might at first appear that the structure of the film
would have some influence on the direction of the dis-
charge and, consequently, on the character of the
lines ; but the other markings shown are so character-
istic, and so evidently independent of the structure of

| the film, that it seems almost certain that the nature

of the film had very little to do with the
takenby the spark.

Figs. 3 to 7, inclusive, are photo-micrographs of va-
rious marks produced in the manner described, taken
under a magnifieation of 20 diameters, and the engrav-
ings of their electro-autographs are produced by pho-
to-engraving, without any additions or  modifica-
tions whatever, so that faithful reproductions of the
original work done by the electrical discharge are pre-
sented herewith. The figures numbered 3 to 6 were
produced by the discharge from the negative terminal

direction
5

1 of the coil, while tHe marks shown in Fig. 7 were made |

by the discharge from the 'positive terminal.
The sagittate form of the larger marks in Fig. 5 are

S
v
v
v

[ §
\

Fig. 8.
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pmduced by a heavier. diseharge, and are suggestive of

infernal origin, The sagittate and bird-like forms
shown in Fig. 6 are of rare occurrence, but they are of
substantially the same nature as those shown in Fig. 5.
Figures resembling these have been seen in vacuum
tubes, and sketched by De La Rue. Reproductions of
some of his drawings are given in Fig. 8. 1 in this cut
shows stri@ in which each section resembles an arrow
head, the points always extending toward the negative
conductor. 2 shows the tendeuncy of strie to become
conical. 8, 4, and 5 show sagittate forms similar to
those shown in the autographs, Figs. 5 and 6, but the
images of them vanished when the current ceased. ..
6 in Fig. 8 shows forms taken by the discharge from
the positive terminal in a vacuum tube, which have
substantially the same appearance as the marks shown
in Fig. 7. _

Two peculiarities are noticed in the marks in Fig. 7,

(t”;;\\‘\‘» A\
\J )

Fig. 2—POSITION OF THE PLATE BETWEEN THE
TERMINALS.

one being the longitudinal grooves in each mark, the
other the evidendes of the ricocheting of the spark.

De La Rue says: ‘‘ The gases, in all probability, -re-
ceive impulses in two directions, at right angles to each
other, that from the negative being the more continu-
ous of the two.” The autographic records here shown
seem to bear out this theory, since all of the arrows
have lateral enlargemnents and point toward the nega-
tive. .
"The longitudinal groovings of the marks made by
the sparks from the positive terminal are suggestive of
a multiple discharge.

Fig. 7.

Figs. 3, 4, 5, 6, and 7,—AUTOGRAPES 9F “THE -ELICTRIC SPARK,  -Fig. $~FIGURRS TORMED -BY DTHEE RLEGTRIC DISCHARGE IN VACUUM TUBES,
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ENGINEERING INVENTIONS.

A steam boiler has been patented by
Mr. George Kingsley, of Leavenworth, Kansas. This
invention covers improvements on a former patented
invention of the same inventor, the boiler having an
outer and inner shell with flattened crown piece and
drop tubes communicating with the water space and
descending into the fire space of the inner shell, with
various other novel features.

A piston for steam engines has been
patented by Messrs. William Dixon, of Sheffield, York
County, and Samuel Thompson, of Trent, Stafford
County, Eng. It has packing rings in a peripheral
groove, a reversely beveled ring behind and bearing
against the packing rings, with spring-pressed blocks
behind the beveled ring, and other novel features, thus
providing for the automatic expansion of the packing
rings to compensate for wear.

—_—rrr———

MISCELLANEOUS INVENTIONS.

A belt buckle has been patented by
Mr. Louis Sanders, of New York City. It isof that
class known as ladies’ belt buckles, and is of simple
construction, readily and quickly adjusted, and capable
of attachment to any belt having eyelets.

A process of dyeing has been patented
by Mr. Thomas Holliday, of Huddersfleld, York County,
Eng. This invention covers the dyeing of wool and
other fibers. by alternately treating them with chrome,
iron, copper, or lead salts to form mordants, and with
the nitroso compounds derived from the naphthols.

An illuminated floral piece has been
patented by Ruth E. Wilson, of Brooklyn, N. Y. This
invention consists in providing a floral piece with a
reflector in keeping with the design, with jets of Jight
introduced before the reflector, in such way that air
chambers intervene between the flame and the flowers.

A pedal cover for organs has been pa-
tented by Mr. James S. Foley, of Chicago, Ill. Itisa
hinged folding cover adapted to cloee the case opening
over the pedals, and has a novel mechanism connecting
the pedal cover with the key board cover, whereby both
will be opened simultaneously.

~ A breeching for harness has been pa-
tented by Mr. Edwin 8. Carpenter, of Corinth, Vt. It
is held high upon the buttocks, at or above the portions
that have alternate backward movements in the loco-
motion of the horse, the breeching being held in such
position by attachment to the crupper by a short strap.

A label cabinet has been patented by
Mr. Uriah D. Mihills, of Fond du Lac, Wis. The in-
vention covers a curved label receptacle carried by arms
pivoted in a suitable cabinet, combined with a lever for
tilting the receptacle and projecting it from the cabinet,
the cabinet being divided into compartments and its
top inclined at an angle of about thirty-five degrees.

A folding seat has been patented by
- ‘Mr. Ulysses L. Collins, of Sparta, Ill." It is for attach-
ment to any vertical standard, wall, or stationary device,
and more especially for use in connection with church
pews, or with plain standards secured to the flooring of
a hall or other auditorium, for which the invention pro-
vides various novel combinations of parts.

A kitchen cabinet has been patented
by Mr. Orren Bates, of Wetmore, Kansas. This inven-
tion covers an article of kitchen furniture thatis simple
in construction, but which can be readily adjusted for
different purposes, as a clothes drier, an ordinary table,
a table for working dough upon, and various other
uses. :

A carpet fastener has been patented
by Mr. Thomas W. M. Worley, of New York City. It
is a plate formed with- upwardly and forwardly ex-
tending spurs and a retaining shank and socket, easily
attachable to the body of the carpet, so that all wrink-
ling and fulling of the carpet between the fasteners
may be avoided. '

A clasp for pocket books and similar
articles has been patented by Mr. Louis B. Prahar, of
Brooklyn, N. Y. The hinge piece or eye is formed as
part of the blank that forms the plate of the clasp, thus
improving the hinge in durability and strength, and
avoiding the expense and labor of soldering a separate
hinge piece to the plate.

A grate has been patented by Mr.
Fred C. Peslin, of Van Dyne, Wis. This invention
relates to the grates of coking chambers, and is
designed to facilitate the dumping of the coke from the
coking chamber into the main combustion chamber,
providing therefor a novel construction, combination,
and arrangement of parts.

A razor has been patented by Mr.
Peter Wahl, of North Vernon, Ind. It has a relatively
broad back, a shank of reduced thickness, a concave
blade having between its back and its edge a swell or
rib for strengthening the thin blade, and rounded ends,
and is designed to wear uniformly, maintain its shape,
and keep a sharp edge.

A gate has been patented by Mr.
Thomas J. Gross, of Maple, Mo. Its construction is
such that it ig not liable to be blocked by snowand ice,
while it may be opened and closed from either side by
means of handles as one would naturally walk, ride, or
drive, being accomplished simultaneously with the ap-
proach to or departure from the gate{

A bustle has been patented by Mr.
George Eckles, of Eyota, Minn. In and outer spiral
spring coils are connected by clips, and have braces or
stays and horizontal springs, all dependent from the
waistband, in such manner as to be thoroughly elastic
and easily adjustable to meet the requirements of the
wearer.

Wrapping paper forms the subject of
a patent issued to Mr. William H. H, Childs, of Brook-
lyn, N. Y. The invention consists in cementing to-
gether two or more thicknesses of paper with a paste in
which is incorporated naphthaline or camphor, thus
making a wrapping calculated to keep away moths from
woolen cloths, furs; and articles of such description.

A toy has been patented by Mr. Samuel
Pinnell, of Brooklyn, N. Y. The invention covers a
novel construction and combination of parts constitut-
ing a toy railway, in which the wheeled figure is gnided
in its path by a radially projecting arm loosely pivoted
at its inner end to the center of the track bed, and op-
erated by a handle on the under side at the center.

A hedge fence has been patented by
Mr. Hezekiah Taylor, of Shadwell, Va. The invention
covers a method of using wire and bracing, in connec-
tion with one or more rows of canes trained in the re-
quired direction, so that the brace wires are connected
to form a chain extending between anchor points, and
the fence making can be easily and expeditiously ef-
fected.

A folding stool has been patented by
Mr. Hiram F. Henry, of Gowanda, N. Y. The inside
legs are pivoted to the outside legs, and the thickness
of the top and of the inside legs together does not
exceed that of the outside legs, whereby the stool will
fold within thespace occupied by the latter, making a
flat stool with firm top, which can be folded in very
small space.

A buggy seat has been patented by
Mr. George G. Harris, of Martinsville, Ohio. The in
vention consists in a series of springs on a frame
adapted to the buggy seat, a frame heing attached to
and supported by the springs, a spring-supporting back
frame hinged to the seat back, with a perforated cover-
ing for the seat bottom and back, affording ventilating
apertures.

A self-closing faucet has been patent-
ed by Mr. Eugene Homan, of New York City. It is
for wash basins and similar uses, and the invention
covers a novel construction and combination of parts in
a faucet designed to be closed automatically by the
pressure of the water, the valve requiring no packing,
not depending on springs or screws for its action, and
the parts being readily accessible for repairs.

A metallic joint for felt and other
roofing has been patented by Mr. Joseph D. Brown, Jr.,
of Camden, N. J. The metal strips are so shaped
and applied that the nails pass through them and
through the roofing material at the joints between the
sheets and prepared folds in the body of the sheets, the
nails and strip being covered by the roofing material to
conceal them and protect both from the weather.

A machine for cutting off the soiled
butts of grain stalks has been patented by Mr. Lothar
Becker, of Galveston, Texas. A slotted and recessed
table has parallel endless bundle-carrying chains work-
ing in the slots, in connection with a circular saw, for
taking off the bottoms of grain stalks which have be-
come coated or spattered with soil so much as to in-
terfere with ordinary threshing and separating.

A sawing machine has been patented
by Mr. Alexis F. Gillet, of Burlington Junction, Mo.
It is especially adapted .for cross cutting sticks of
timber into stove wood, and may be operated by hand
or power, its construction being such that two cuts are
made through the stick at once, the operator doing the
sawing by turning a crank, when it is worked by hand,
much easier and quicker than with saw and buck.

A hand operating attachment for sew-
ing machines has been patented by Lois Waite McClung,
of Pueblo, Col. Combined with an adjustable support-
ing bar arranged for attachment to the frame of the
machine a lever is pivotally connected, with a link con-
nected to the inner end of the lever and with the pitman
of the machine, the arrangement being such as not to
interfere with the ordinary foot driving mechanism.

A machine for making perforated glass
has been patented by Messrs. Leon and Adrien Appert,
of Paris, France. In combination with a bed plate for
receiving fluid or semi-fluid glass is a pressure plate or
roller, with a number of conical or tapered projections
or prominences on the bed plate or on the pressure
plate or roller, for forming glass plate with perforations
as desired. . :

A harness has been patented by Mr.
Levi Walker, of Delhi, Ontario, Canada. This inven-
tion relates to improvements in deuble -harnees when
the draught evener is suepended”from ordinary back
pads and carried beneath the bodies of the horses, there
being connected to the center of the main evener a
short evener adapted to be connected at its ends by
short traces to the inner hame of each horse.

An apparatus for disinfecting sewage
has been patented by Mr. James J. Powers, of Brooklyn,
N.Y. This invention covers a tank or receptacle sup-
plied with sulphuric acid or other chemical, to be dis-
charged into a generator holding a suitable salt to give
off a disinfecting or precipitating gas, to be discharged
into the sewage by proper connections with distribut-
ing pipes.

A watch chain attachment has been
patented by Mr. Frederick W. Brueckner, of Jersey
City, N. J. It consists of a light ornamental body
adapted for attachment to the vest outside the pocket,
the device to be made in form to represent animals,
birds, or any suitable design, and to obviate the neces-
sity of passing the chain through or connecting with a
button hole.

A girth buckle for saddles has been
patented by Mr. Peter J. Pefley, of Boise City, Idaho
Ter. This invention coversa double buckle, consisting
of two independent ones, with means for detachably
securing them together, being specially adaptcd for
buckling the double girths of Spanish saddles, while
either can be used separately for a single girth in the
usual manner.

A baling press has been patented by
Mr. William B. Bradsby, of Greenville, Ill. It is of the
class of presses known as “‘continnous balers,” and
adapted especially to take straw directly from a thrash-
ing machine and bale it, pressing the bales to proper
density with economy of time apd laber, avoiding the
necessity of stucldng or otherswise handling the straw,
and providing a novel method of tying out the bales.

A baling press has also been patented
by Mr. Geozrge Ertel, of Quincy, Ill. This invention

covers novel features of construction and combinations
of parts to allow easy operation of the plunger, and in-
suring a folding of the balable material at the rear end
of the baling box feed opening, providing aiso for auto-
matic adjustment of the press case walls to accommo-
date varying conditions of the material being baled
and a variable feed of it to the press.

A loop insulator has been patented by
Mr. Horace Van Sands, of New York City. The coup-
ling piece of the insulator, together with the guard and
overlapping shield, are made entirely of non-conducting
material, so that the adjacent edges of the shield and
guard can be brought into close proximity to prevent
entrance. of moisture, without danger of the electric
current leaping from one to the other.

An instrument for treating piles has
been patented by Mr. Sylvenus B. Payne, of Ridgeville,
Ind. Itisa tapered cylincrical hollow bulb, with per-
forations in its sides, combined with a stem which has
a cylindrical base piece to rest upon the exterior of the
body when the instrument is in position, the instrument
being calculated to facilitate the application of oint-
ments, liquids, etc.

A game carrier has been patented by
Mr. Peter Cunningham, of Brightwater, Ark. It is
made of webbing, canvas, or thin leather, or other light
narrow fabric, and adapted to be worn across the
shoulder, suspended from a belt or carried in the hand,
making a light carrier for small game or fish, the con-
struction being such that when not in use it can be com-
pactly folded and placed in the pocket.

A book holder has been patented by
Mr. Theodor Hansen, of Brooklyn, N. Y. It is made
with a base, two posts supported thereby, and adapted
to support the opposite sides of an open book, one post
being fixed to the base and the other to a slide movable
on the base, with other novel features, making a holder
which can be quickly adjusted for holding a large or
small or a thick or thin book for reading or reference.

An improvement in overalls has been
patented by Mr. Adolph Bookman, of Brooklyn, N. Y.
They have an elastic waistband, and reversible and ad-
justable elastic shoulder straps, the front part of the
garment being cut in one length with front fly, the
braces having buckle and short buckle straps, and only
needing one strapping for the desired length, while the
garment may be used in hot weather, or at the option of
the owner, with a single strap around the neck.

A cotton or hay press has been pa-
tented by Messrs. Allexander and Frank T. McGowen,
of Houston, Texas. The head of the screw shaft is
bolted to the follower, which works in a vertical press
box, by means of a rotary worm wheel, whose elongated
hub is threaded internally corresponding to the screw,
making a’combined worm wheel and nut, which sustains
the weight of screw and follower and the load imposed
on the latter in the act of pressing.

A knife cleaning machine has been
patented by Messrs. Thomas S. Evans and Franklin
R. Jackes, of Winnipeg, Manitoba, Canada. Itconsists
in concentrically arranged cylinders having an annular
space between, to whose opposite surfaces are affixed a
series of spirally arranged cleaners, the lower series the
reverse of the upper, adapted to revolve in an outer
cylindrical casing, the knife blades remaining station-
ary while the cylinders are revolved.

A photographic camera has been pa-
tented by Messrs. Robert D. Gray and Henry E. Stam-
mers, of New York City. It is a light-tight box with
an adjustable lens tube and a support for holding the
paper in a curved position -while the picture is being
taken, to compensate for the spherical aberration of the
lens, there being also rollers for holding and feeding
the paper and a graduated stop for stopping when
desired, with other novel features.

A toy water motor has been patented
by Mr. Frank E. Buddington, of Chicago, Ill. Two
small reservoirs are so connected upon a plate that
when one is filled, and the device placed in a vertieal
position, water will flow therefrom upon the paddles of
a wheel between the two reservoirs, turning the wheel
and thencollecting in the other reservoir, after which
the device may be reversed, and the former lower reser-
voir be made to turn the wheel. .

A pin attachment for brooches, etc.,
has been patented by Mr. Otis G. Fisher, of Owosso,
Mich. The pin is formed with a locking plate or head
held in a cavity formed by the pin attachment, the pin
portion being passed through an orifice made in the at-
tachment, so that the head takes the place of the joint
pin orrivet ordinarily used, and the attachment oper-
ates to facilitate the withdrawal of the pin from the
garment, and also its insertion.

A hose coupling has been patented by
Messrs. William H. Albee and William H. Pettys, of
New York City. The coupling section hasa tubular
projection with a series of longitudinal wedge-shaped
countersinks, so that when the end of the hose is re-
ceived and clamped thereon the rubber of the hose will
be crowdedintothe depressions, and an increased strain
on the joint will compress the rubber to tighten the
joint.

An apparatus for making and trans-
ferring pig metal has been patented by Messrs. John R.
and Leroy A. Sell, of Johnstown, Pa. The invention
covers a means, in connection with the making of pig
iron, of transferring the mould or chill carrier and its
moulds, chills, or troughs bodily to a point adjacent
to a track, and then dumping the mould or carrier to
cause the hardened pig metal to fall into a car on the
track.

A bunk for railway cars has been pa-
tented by Cornelia C. Wood, of Sibley, Iowa. Itis an
attachment to be used as a substitute for a crib or cradle
in passenger railway cars, consisting of acrane with
hollow vertical post journaled in bearings attached to
theside of the car, carrying a bunk in such way thata
swinging motion will be given thereto by the car, but
so that when not in use- it will occupy the place of the
usual baggage rack.

A cotton seed mill has been patented

by Mr, Bilamon McLeen, of Minerdl Sprifigs,-8. C.-
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This invention covers a millstone with a dress formed
with a series of straight furrows extending from the
eye outward to within a short distance of the periphery,
the remainder of the face being formed with short in-
clined furrows arranged in concentric circles, whereby
the seed will meet with continued interruptions in its
passage to the discharge spout, the mill being also
adapted for grinding corn.

A clock winding mechanism has been
patented by Mr. Abe Robinson, of Brooklyn, N. Y.
The invention consists of a wind wheel operating a
train of gear wheels connected with a sprocket wheel,
a weight being hung by a pulley on an endless chain
passing over the sprocket wheel, with a device for lock-
ing the wind wheel automatically, the clock being
wound automatically by the wind wheel, and the run-
ning of‘the clock mechanism not being disturbed when
the weight is wound up.

A knapsack has been patented by
Henry C. Merriam, of U, S. Army. The invention
covers improvements on former patented inventions, to
improve and simplify the form of pack, and render the
equipment adjustable to all sizes and forms of men,
the knapsack having side braces heid by straps, an ad-
justable hip strap carrying sockets in which the
side braces are stepped, shoulder straps connected to
the forward ends of the hip strap and to the pack, with
other novel features.

A Dbaling press has been patented by
Messrs. William R. and Newton J. Green, of Kingston,
Texas. The frame and case have aligned baling cham
bers at opposite ends, a follower with two head block:
working in them and a shaft journaled between then
with two ropes connected at one end to the shaft and al
their other ends to the opposite head blocks, giving a
double purchase, with other novel features, the press
being designed for baling hay, straw, cotton, and similar
material.
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The charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Advertisernents must be received at publication office
as early a8 Thursday morning to appearinnext issue.

In the new * Trautwine’s * the articles are systemati-
cally arranged, so that an article may often be found
without the aid of the new and very full index.

“How to Keep Boilers Clean.” Send yéur address
for free 88 page book. Jas. C. Hotchkiss, 120 Liberty St.,
N.Y.

‘Wanted—20 or 25 horse power upright engine. Must
be in good order. Write, giving dimensions and price,
“ W..” Matteawan, N. Y.

Pump Catechism tells practically how to set up, ad-
just, run any pump in market. $1.00. Practical Pub. Co.,
Room 8, 5 Dey St., New York.

Patent for Sale.—Only improvement ever made in
plated knives. M. A. Morehouse, Wevertown, N. Y.

Fine Models. Haven, 211 Mulberry St., Newark, N. J.

To Let—Part of large store, 43 Dey St., New York.

Stationary and Boat Engines, Boilers, best made,
cheapest price. Address Washbarn Engine Co., Medina,
Ohio.

For the latestimproved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., 138 Jackson St.,
Chicago, 111

If an invention has not been patented in the United
Btates for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtuined. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

For .Sale—Machine shop plant, in operation. Best
tools. Address Chas. W. Griggs, 175 Dearborn, Chicago.

The Australian-American Trading Co., 20 Collins 8t.,
West Melbourne. Sole agencies for American novelties
desired. Correspondence solicited. Care of Henry W.
Peabody & Co., Boston.

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.

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

Protection for Walches.

Anti-magnetic shields—an absolute protection from all
electric and magnetic influences. Can be applied to any
watch. Experimental exhibition and explanation at
“ Anti-Magnetic Shield & Watch Case Co.,” 18 John 8t.,
New York. F. 8. Giles, Agt., or Giles Bro. & Co., Chicago.
where full assortment of Anti-Magnetic Watches can
behad. Send for full descriptive circular.

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

All Books and App.,cheap. School Electricity, N.Y.

Supplement Catalogue.—Persons in parsuit of infor-
mation of any special engineering, mechanical, or scien-
tificsubject, 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 engineeri hanics, and physical
science. Address Munn & Co.. Publishers, New York.

‘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,etc. $100
“Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
_Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N.J., and 92 and 94 Liberty St., New York.

Wanted—A Draughtsman. Address ‘Mechanic,”
P.O. Box 773, N. Y.

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

Catalogue of books on civil and mechanical engineer-
ing, electricity. arts, trades, and manufactures, 116 pages,
sent free. F. & F.N. 8pon, 8 Murray 8t., New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,

-N: Y. Pumpefor liguids, air, and gases. New catalogue
now ready.

Planing and Matching Machines. All Kinds Weod
‘Working Machinery. C. B. Rogers & Co., Norwich, Conn.

‘Wanted—A Good Machinist to act as Millwright in
an iron works. Address B. W. M., P. O. Box 773, N. Y.

Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn.

‘We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 and 421 East 8th Street, New York.

Curtis Pressure Regulator and Steam Trap. See p. 45.

NewPortable & Stationary Centering Chucksfor rapid
centering. Price list free. Cushman ChuckCo., Hartford,
Conn.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia 8t., New York.

00,000 EBmerson’s 1886 g% Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa,U.8. A

Safety Elevators, steam and belt power ; quick and
smooth. D. Frisbie & Co., 112 Liberty St., New York.

¢ “Fhre Holly. Manufacturing Co., of Lockport, N. Y.,
wiil send their pamphlet, describing water works ma-
chiqery. and containing reports of tests, on application.

Stearns new bench drill. Low priced, highly finished.

-Used by all hanics. T b sold. See
advt., p. 301.

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

Astronomical Telescopes, from 6/ tolargest size. Ob-
servatory Domes, all sizes. Warner & 8wasey, Cleve-
lang, O.

8plit Palleys at low prices, and of same strength and
Appearance as Whole Pulleys. Yocom & Son’: Shafting
Works, Drinker St., Pa. E

Send #0r sew- and cdmipiéte catalogne of Scientific

BodkeSatsale by Maes 80,381 Broadway, N. Y. Free
on applieation. :

NEW BOOKS AND PUBLICATIONS.

THE DESIGNING OF ORDINARY IRON
HicEwWAY BRIDGES. By J. A. L.
ga(llidell. John Wiley & Sons, New

ork.

The object of this work is mainly to reduce the labor
of designing bridges, thus facilitating the work of en-
gineers, and to present the matter with sufficient de-
tail and minutiee of plans and data for estimating cost
to form a compendium of information of high value to
county commissioners and others who have the re-
sponsibility of erecting public bridges. The plates in
the book are remarkably full and complete,” showing
and naming every member of bridges of the Pratt and
Whipple systems, which constitute ninety per cent of
all American iron highway bridges: and the tables give
not only exact sizes of all the parts, but also the most
economic dimensions of panels and trusses, etc.
Students in bridge engineering will likewise find in
this volame a valuable assistant, as the author has long
been prominent as a . teacher of civil engineering, and
explains his subject with great clearness.

COMPARATIVE PHYSIOLOGY AND Psy-
CHOLOGY. By 8. V. Clevenger. Jan-
sen, McClurg & Co., Chicago.

This book is a ¢ discussion of the evolution and re-
lations of the mind and body of man and animals.”
It is the work of a physician, with the object of elab-
orating, as far as possible, a mental science reconcil-
ing the observations of anatomists, psychologists, and
pathologists, for the more intelligent treatment of in-
sanity. Besides years of personal investigation, the
author has been a diligent student of Darwin and Her-
bert Spencer, of Huxley and Tyndall, and endeavors
to throw such light upon his subject as.the results of
their reasoning and experiments suggest.

* * Any of the above books may be purchased
through this effice. Send for new catalogue just pub-

lished. Address Munn & Co, 361 Broadway, N. Y.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and gage or number of question.

uniries not answered in reasonable time should
repeated; correspondents will bear in mind that
some ‘answers require not a little research, and,
though we endeavor to re;ily 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 withoat remuneration.

Scientific American Supplements referred
to may be had at the office. - Price 10 cents each.

Bookl referred to promptly supplied, on: sreceipt of

M lnera]s sent for examination should be dist.inctly
marked or Jabeled.

®) C. H. F. asks how the conduotmg
power of -heat in metals compares with that of glass,
A. Glass.isa poor conductor of heat for transmission,
Iron transmits thirty times more heat than glass under
the same conditions. Brass is about midway b

Car bnhe. J.A. Neiohwr . .
Car mechanism, cable, T. L. Johnson...
Car motor, street, J. P. Spuu

Car seat lock, J. Kirby, Jr.........
Cars, bunk for railway, C. C. Wood. .

iron and copper, copper being eighty times betteras a
conductor than glass.

6) J. J. P. asks: Would the dynamo
described in SUPPLEMENT 161 produce the same amount
of current if thelayers of wire on the field magnets were
wound in parallel circuit? A. With the presentarma-
ture, no. 2. What size wire would be necessary to wind
the armature for plating? A. Armature No. 14, field
magnet No. 14, or with two No. 16 wires wound parallel.

™ J. C. P. writes: At the bottom of
page 278 of your last edition (No. 18) there is the fol-
lowing statement: ** The outer terminal of the coil is
connected with oneof the screws, and the inner termi-
nal of thesame coil i8 connected with thescrew in the
next bar in order inthe commautator cylinder.” If
this was done, how is the circuit made through the
armature? A, The inner end of one coil is connected
with the outer end of the adjacent coil at the screw of
of the commutator bar, so that the circuit is from one
coil to the commatator bar, then back to the outer
end of the next coil, then through this coil to the next
commautator bar, thus back to the next coil in order and
8o on, thas completing the closed circuit of the arma-
ture. This point is clearly stated in the article referred
to.

8) D. F. F. asks the formula for the
paper torpedoes sold on 4th of July. A. The explo-
sive material is fulminate of mercury.

—————————————————————
TO INVENTORS.

An ex-perlem 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 @verywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of pateuts,either at home or
abroad, are invited to write to this office for prices,
which are l1ow, in accordance with the times and our ex-
tensive facilities for ducting the busi Address
MUNN-& CO., office SCIENTIFIC AMERICAN, 81 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted,

Msy 10, 1887,
AND EACH BEARING ‘l‘nA'l‘ DATE.

|See note at end of l'ist about copies of these patents.]

(1) W. G. R. asRs (1) how te make a
starch enamel for stiffening collars, cuffs, etc. A. Use
a little gum arabic thoroughly dissolved in the starch.
2. A good cough sirup.” ‘A. Put 1 quart hoarhound to1
quart water, and boil it down to a pint; add two or
threesticksof licorice and a tablespvonful of essence
of lemon. 3. A *‘ paste * metal polish for cleaning and
polishing brass. A. Oxalic acid 1 part, iron peroxide
15 parts, powdered rotten stone 20 .parts, palm oil 60
parts, petrolatumd parts. See that solids are thoroughly
pulverized and sifted, then add and thoroughly incor-
porate oil and petrolatum. 4. Cough candy or troches.
A. Tincture of squills 2 ounces, camphorated tincture
of opinm and tincture of tolu of each 34 ounce, wine
of ipecac 14 ounce, oil of gautheria 4 drops, sassafras
8 drops, and of aniseseed oil 2 drops. The above mix-
ture is to be put into 5 pounds of candy which is just
ready to take from the fire; continue the boiling a little
longer, so a8 toform into sticks.

@) J. W. asks (1) how to oxidize sil-
ver.. A. For this purposea pint.of sulphide of potas.:
sium, made by intimately mixing-and heating together |
S—pirts Oi-thoronghly dried potash and 1part of
sulphur powder, is used. Dissolve B-to-adrachms of
this compound in 1% pints of water, and bring the
liquid to a temperature of from 155° to 175° Fah.,
when it.is ready for use. Silver objects, previously
freed from dust and grease with soda lye and thor-
ough rinsing in water, plunged into this bath are in-
stantly covered with an iridescent film of silver sul-
phide, which in a few seconds more becomes blue black.
The objects are then removed, rinsed off in plenty of
fresh water, scratch brushed, and if necessary. pol-
ished. 2. Was a census taken in Massachusetts ‘about
1770? If so, where can the returns be found? A. The
first national census was taken in 1790, and the first in-
dependent Massachusetts census in 1857.

@) C. D. F. asks what a sample of
wax sent is composed of, and & receipt for moulding
wax for artists. A. To determine the composition of
the sample would require an analysis. For a moulding
waxtry the following: Melt over a moderate fire 100
parts of yellow wax, and add 13 parts of Venetian tur-
pentine, 616 parts of lard, 721 parts of elutriated bole.
Mix thoroughly, pour the mixture gradually -into a
vessel containing water, and knead it several times
with the hands. The wax must be melted at a tem-'
perature sufficiently low not to create bubbles. Add
Indianred if desired for color.

(49 W. J. W. asks where he can get a
light and cheap lapidary’s outfit. - A. This class of ap-
pliances is not on sale. ' A frame with wheel, shaft and
spindle, placed in avertical position, with two or three
lead laps, one for coarse emery, one for fine emery, and
one for polishing, also a lap made with end wood on
a chuck for polishing, and a leather polisher, desirable
for rounded work, are sl that is needed. ' A thin disk
of copper mounted on ordinary -lathe spindle is used
for slitting with emery, It you, wish to use diamond
dust, a s)peet Bteel veg thlq lhould benled Any

machifie shop tan p uce ‘these

Acid, production of a new naphthylamine-mono-
sulphonic, Weinberg & Siebért..................
Aerated beverages, tablet for, 8. R. Divine..
Aerated waters, producing. 8. R. Divine...
Air ship, P. C. Campbell
Alarm. 8ee Electric danger alarm.
Alphabet case, A. M. Safford....... [ ceeee
Anchor, land, T. Nevison.... .
Animal trap, H. J. 8éymour............ ..... ... 362,792
Anvils, horseshoe vise attachment for, J.
DWYer..ceeueieaeeannin ceesescnsesieriasnennase . ieo 962,614
Armor plates, manufacture of compound, A. Wil-

Ash or garbage can, C. M. Brion.
Auger, earth, J. Wells..........

Axle lubricator, J. L..Yost.
Axle, vehicle, J. M. Brosius..

Axle, vehicle, T. G. Mandt. .. 362,756
Axle, wagon, C. M. Regan.... .. 362,659
Back band hook, A. Dennis. ......cceceevecnecnnnes 362,498

Bag. See Traveling bag.
Bag fastener, Mitchell & Thomas..
Bag holder, D. 8. Wing........coiupueess
-Ballag prass,. W. B, Bmdshy. ... ...cc..
Baling:press, K. Buftarfield.......

cSvaakenh e am.?m
Tepeqemigy 362.875

Baling press, G, Ertel........ cccoceriviseeernranss, 303,854

Bar. See Cutter bar.

Barbed .oz spike, C. Kerrison, Jr............... . 862,843
-ary. Electric battery. Secondary or

storagPeattery. Voltaic battery.
Beds, air spring mmw.-........ 382,538
Belt, apparel, S. Bretzfleld........... e, T 2.0
Belting, manufacturing wire, Emerson & lm
Belting, wire, Emerson & Midgley .
Bicycle, J. W. Emsley....... e an
Bicycle wheél, W. 8. Kelley..
' Bioycles, handle bar fastening for, J. B. McCune.. 362,763
Billlard cnes, machine for trimming the ends of,

W. H. Mueller......cccceeiiiiiiininnennnnns ceeens. 362,528
Blind or shade, window, M. G. Mitter.......
Blinds, guide frame for sliding window, G. Pop—

Pert.. ciiiiiiiiiiiiiiieeiiaanee ceeeeieecenes oe.. 362,854
Boat. Seeé Sectional boat. -
Boats or other vessels. knee for, H. H. Buck...... 362,487
Boiler. See Steam boiler. Wash boiler.
Boilers, water cleaner for, J. W. Hyatt............ 862,841
Bookbinding, T. C. Love, Jr............. 362,754
Book holder, T. Hansen...... 1

Book, manifold copying, J. L. O’Connor
Bottle, mucilage or liquid glue, W. H. Rodden..
Box." ‘8ée Journal box. Paper box.
-Box fasteniér, A. H. Gaertner.....i.....
Box fastener, E. Schandein...............
Bracket. See Scaffold bracket.

Brake. See Car brake. C(ornice bruke.

brake.

. 862 857

s veees 862,831

Gin

Bricks, tiles, etc., composition for, M. Marx. 362,759
Bridle, Sutton & Terry...... seecesccsenssncsnne eeese. 362,601
Broiler, J. Battis ........ 862,463
Buckle, A. Wahra..... .. 362,799
Buckle, belt, I.. 8anders..... ..... ceseen

Buckle for saddles, girth, P. J. Pefley.
Buckle, harness, I. Roraback.........,..
Buckle, strap, C. E. ﬂﬁn........,....

Burner. See Gas roer, Lamp
Butter package, 8. Bri: .
Buttonhole cutter, L. A. Cnrson
Cable, wire, A, J. Moxham.......
Camera. See Photographic cam
Oan. Se¢ Ash or garbage can.

Geenreprree
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' Fifth wheel, W, W. Gﬂer

: Fire escape, Murphy & Lynn

Cars, dorfor railway, T. Straker...... Ceeeeees 302500
Cars, grain door fastener for railway, J. H. Heck= - ~
MABD . eiieeee i costeessnnssccresssssccsssssssssnnes 32,980
Cars, holder for addren cards or llbela uponrsail- -
way, Kellogg & Penrose........ Cetedieseneeie.... SE2842
Carpet stretcher, W. Sexauer..... 2.781-
Carpet stretcher, G. P. Woodworth....... 362,863
Carriage bow spring rest, W. 8. Colemanet al...... 92,818
Carrier. See Dental disk carrier. Game carrier. -

Case. See Alphabet case. Cell case. Cigarette
case. Show case. Watch case.
Casting ' plumbers’ traps, apparatus for, C. E.

B G Ty areeenreeess 302,624
Cell case, E. C. Bower.......
Centerboard fitting for boats, E. H. Barney
Chain and lever power, O. H. Smith.........

Chaiu attachment, watch, F. W. Brueckner........ 363,718
Chain elevator, endless, C. Chase ............ . we. 362571
Chailr, W.C. Tait....ccooveeneiiinaal . 362,798
Check, baggage, C. M. Drinker. 362,882
Checkhook, harness, P. Penner.........c.ccccouueees 362,838
Chill mould, J. W. 8eigh.......cccevierneinannnn .eeo. 962,546
Chopper. See Cotton chopper.
Churn, A. Haessly....ccceuuueeree escesssansssnrnscces . 363,506
Churn, J. N. Schwalen........ . . 33,548
Churn motor. G. W. Thomson.... .. 982,790
Cigarette case, F. 8. Kinney....... [T . 362,845
Clocks, circuit controller for self-wlndlmt.c H.
Pond....... i il ceereeneaenad Se s eecee.evenes 363,902
Closet. See En.rth closet.
Clutch, friction, 1. G. HOOper............c cec... oo 362837
Cluteh, friction, J. Kirk.......... vesnen . 363,69
Coal screen heater, F. L. Shallenberger. .. 362,798
Coal scuttle, W. freudenberg .. . 3616
Cock, cylinder, H. R. Whomes. . 362,804
Cock gauge, Shaw & Toole....... . 362,546
Coffee and tea pot attachment, G. 8. Sprlng . 362,660
Coffee pot, J. K. Cummings......... ceereetienaieeies 962,878
Coins therefrom, combined box or chute and
means for intermittently discharging, E. W.
Furrell.......ccciiiveiiniiennnnenniceiennenes .. 962,886
Collar and neck strap coupling, breast, s.
Smith............. ceerertietaitaennnnenns ceeeees . 02,519

Coloring matter, trimethylethylthionin blue, E.

Column rest, J. 8. Broughton......
Comb. See Weaver’s comb.

Cotton chopper, Samford & Peevy........

Coupling. See Collar and neck strap ooupllng
Hose coupling. Thill coupling.

Cradle, child’s, P. E. McDonald..........ccccceeeeee

302,644
Cradles or chairs, motor for rocking, T. J. Morris. 362,850
Creaming can, 8. G. Baldwin...

Cultivator, 8. W. Decker...
Cuttivator, E. M. Kissell......
Cupboard catch, I. C. Williams.
Curtain fixture, C. Bell.....
Cut-off and spout. W. Exner........ .
Cut-off, rain water, W. A. Buckton........ .
Cutter. See Buttonhole cutter. Vegetuble cut-
ter.
Cutter bar, J. H. Daniel

Cyecl ter, W. R. Dut )|

Gyolometer, J. G. Pool............

Pental disk carrier, H. C. Register.. 362
Dental polisher, J. B. Wood........ 962,808

Desk, portable, J. M. Shinn..
Direct-acting engine, J. Pracy

362.560 | Disinfecting sewage, apparatus for, J. J. Powers.. 362,657

Door threshold -and weather strip, Wooldridge & 7

Frasure.......... ceeeencee coecescsenes .. 362,698
Drawers, M. C. Yarwood.......
Dredge and excavator, R. R. Oszood
Dredging machine. J. R. Crockett...
Drier. See Fruit drier. Malt drler.
Drill. See Grain drill. Rock drill.
Drilling machine, A. Gordon, cseeccsees 363618
Dyestulf from tetrawdlphenyl yellow red, F.

Bayer
Dyeing, T. Holliday.. .
Dyeing, etc., appn.ratus for, '1‘ Hauschel
Earth closet, C. D. Lane.. .

Eaves trough, J. L. Holton
Kgg beater, C. W. Stambaugh
Egg case machines, feeding mechanism for, J. H

Batchelder................ certeearaens [ETTTRTIN . 362,432
Electric battery, 0. Lugo..
Electric battery, D. Misell.........ccceeeennnenns .o 362,584
Electric danger alarm, automatic, J. J. Ghegan.... 362,739
Electric machine regulator, dynamo, E.T. & D.

Higham. ... ccvveiiireiiiinrnncicnsnnccnnncnes
Electricresistance, variable, J. M. Stearns, Jr.
Electro dynamniic niotor, C. J. Van Depoele........

Elevator. See Chain elevator.
Elevator, A. G. Page..........cccceeeeee oeee..362,653, 362,654
Mevator gates, operating, W. Maus.... .......... . 362,761

FKoriwe. Bee Direct-acting engine.
Eagine oylinder, water escape device for, A. L.

fying and deeomposing, L. Riviex
Fauoet hole and stopper combined.

Feed water heater, P. Rossiter....
Feeder and purifier, boiler, J. W, Hyatt.
FéedeF, boiler, J. Austin
Felt, actuating wet, R. Smith..
Fence post anchor, V. Findling......
Fence posts, machine for trimming,

ceeeeneess 362,638
Fence, wire, J. M. Vanover..... cerreeceanee ceeieeees 3683911
Fences, device for constmctlng wire and plcket,

J.J. Doughman......
Fiber, hi for

Seessens

Filter beds. apparatus for purifying, J. w. Hyutt 36‘2 839

Fire extinguisher, hand, L. Bradley...
Floral piece, illuminated, R. E. Wilson. .
Foldingseat. U. L. Collins... ceee

Folding table, T. H. Eulass..
Folding table, C. A. Main..

Fringe, C. Weinberz.. 362,689
Fruit drier, G. A. & C. F. Flemlng . 8A2,736
Fruit picker, M. H. Murphy. .... .. 362,650
Game apparatis, M. Muringer. 362,808
Game carrier, P. Cunningham. . 862,879
Game table, W. R. Davis.........ccoevvierenninen . 962,611
Gas and preventing its explosion, apparatus for
detecting leakage of, Martin & Budd........... 362,523
Gas burner, J. A. Deatborn.. 302.4q
@as biirner, C. 8. Ford...... e .. 883,609
@B ROVErAOrR, B, J. WaKeley.....ocutvvrivnrinonneres JER0EG
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Gas pressure regu ator and cut-on', A. Kunkei. ... 362,894 | Paper box, A. C: Jordan......s........ 302,663 | Suspenders, V. R. AllR.....oviuimerecensienceceees. 32807 2
Gas trap cover, N. Schwab.. 362.642 | Paper box, 8. H.Binith............ 362,675 | SWIDR, J. RIRDT.vvsv <rvverene qeesereensersesermenss S65T85 WBdvertisements.
Gate, P.8S. Basnett..... ceeees . ,703 | Pegging jack, W. H. Baynard, Jr. . . Switch. See Railway switch.
Generator. See Steam generator. Pencil sharpener and point protectol', T. 0. L. Switches, signals, etc., interlocking apparatus for. Inside Page; each insertion = = = 75 cenun line.
Gin brake, 8. L. Carpenter......... ceeerneeaneeenes. 362,401 Schrader. . F. 8. Guerber...... teveee sereies Back Page, each insertion = - - 81.00 a line.

Glass. See Magnifying glass.
Glasg, machine for making perforated, L. &4.

Appert . . 362,698
Glove fastening, C. W. Stuart ..... cereaneeaes . 362,653
Glue and chiorine from salted fish skins, maklng,

J. R. Pringle.. . 362,908
Grader and purifier, H. C McKeen ... 362,766
Grain binders, knotting mechanism for, J. F. Ap-

pleby.
Grain binders,’

Grate, shaking, S. D. Earrt
Gunpowder, manufacture of, Nordenfelt & Meur-

Hair spring adjuster, A. L. Keller.
Haiter, J. C. COVert........cccviiiiiiieeeeeiiinnnnens
Hanger. See Shaft hanger.
Harness, L. Walker
Harness strap, I. Bergman
Harrow, sulky, W. Richards. .

Harrow tooth and false point, adjustablc sprimz,

I H. HIZEIDB. . eeuvnieninieenenieienrenenenenes 362,626
Harvester, broom corn, Huckleberry & Reese..... 362,511
Harvester, cotton, J. Rawle................... . 362,588
Haryester cutting apparatus, J. Crist . 362,821
Harvesting machine, J. Giles... .....ccceevuiinane. 862.887
Hay elevator track, T. C. Belding..........cccceee. 362,567
Heater. See Coal screen heater. Feed water

heater. Hot air and steam heater.
Hoe, J. W. Calef...
Hoisting bucket, G. E. Newell.
Hoisting machine, T. A. Byler

Holder. See Book holder. Label holder. Paper
bag holder. Ticket holder. Tooth holder.
Vise holder.

Hook. See Back bund hook. Check hook. Whif-

fletree hook.

Hoop machine cutter head, J. J. Hewit..
Horse detacher, W 8. Dowuer [YPPTPPIIes ... 862,881
Horse power equalizer, J. W. Monarch............. 862585
Horseshoes, hoot protector attachment tor, W.
... 362479

. 362,534
. 862,697
. 362,838
. 362,779
. 362,493
. 362,701

.. 362635

Hose carriage, H. J. Perry..
Hose coupling, Albee & Pettys..
Hot air and steam heater, C. D. Howard
Hot air and steam heater, J. I. Pease..
Hub, vehicle wheel, L. Conklin.
Hub, wheel, O. B. Bannister
Hub, wheel, Hall & Bailey
Impressed and printed surfaces, apparatus for
producing, T.G. & H. Daw........ccceevnnnene ... 362,496

Icdicator. See Railway station indicator.

Insulating the terminals of sheathed electrical
conductors, D. Brooks ....... ceeneccccnnes cocns 8712

Insulator, 10op, H. Van Sands........cccecieeinenne 862,682

Iron. apparatus for the manufacture of gaivanized,'

W.B.Spear.... cc.c.ccvaveennn eeeee teceennancess 362,906
Jack. See Pegging jack.
Jewelry pin, H. Fletcher.................. Veeees . ... 362,737
Journal box, W. W. Worswiok.......cocvveeenens .. 362,864
Key. See Spring key.
Kitchen cabinet, O. Bates............ . cereenes ceeees 862,704

Kitchen cabinet, Scott & Holmes.
Kitchen cabinet, E. A. Shreve..
Knitting machine, W. Rothwell
Label cabinet, U. D. Mihills....
Label holder, J. B. Mitchell.......
Label, tamper proof, E. H. Craige..
Ladder, extensible, J. E. Clator
Lamp, J. H. Forbes
Lamp, E. B. Requa..
Lamp burner, T. Lebeau
Lamp chimneys, heating attachment for, L. A.

Lamp, electric, C. M. Noble
Lamp, regenerative gas, H. Fourness... ceeeeee
Lamp, signal, J.Lyle......cccoeiiiiiiiniienniiennnies
Lamps, yielding support for bicycle and other, L1
A. Dobbins........ PPN .
Lantern, T. Parish... .............
Lantern, signal, A. W. Hazelrigg.
Lathe, W. L. Coop.......cc.....
Lathe tool, turning, I. Fonda.....

Lead, mechanism for trimming thelateral edges
of sheet, C. E. Heis8.......ccovivinivenenennnnes
Lead transversely, machine for cutting sheet, C.
E.Hei88....coiietiiiies tieiinreee covarenannns .. 362,622

Leather splitting machine, H. Worcester.. .. 862,694
Lightning rad, F. Westcott..........ccoee o 0l ... 362,801
Lock. See Car seat lock. Nut lock. Nut and

bolt lock. Seallock.
Log turaer, Ferris & Gallon.......... ceeees
Lubricator. See Axle lubricator.
Lubricator, Schaffstadt & Bergen......... .
Magnifying glass, N. Clark...... vees
Malt drier, Kohler & Chamber, -

pparatus for making wire rods from fluid.
‘Washburn & Daniels............cccceeeenee weeees 362,688
Metal articles, ornamenting hollow, R. H. Budde. 362,815
Metal, plant for making wire rods from fluid,
‘Washburn & Daniels
Metals, press for the pinching, shearing, etc of,
A.Beaudry.......cc.cee ceneenn
Moccasin, E. H. R. Hall..... .
Mould. See Chill mould.
Moulding maahine, F. G. Johnson...
Money changer and counter, J. W. Greer.
Monument, A. McCreary
Motor. See Car motor. Churn motor.
dynamic motor. Spring motor.
Mower, edge trimming lawn, D. Kenyon....
Mower, lawn, J. ¥. Powell
Mower, lawn, W.L. Woodruff...
Nail. See Barbed nail.
Nut and bolt lock, W. Tucker........ .
Nut lock, W. B. Doty..
Nut lock, F. W. Harmon.
Nut lock, F. Hatch... .......
Organ action, H. W. Metcal® ... ces s
Organ coupler, H. W. Metcalf.......... cessees .
Outline transfer tool, F. W. Davenport.
Overa]ls, A. BOOkmaD.................ee .
Paint. phosphorescent. J. H. Thorp ............. .
. tal protector, Lek & Rab . 362,519
.Paper apparatus for waxinn. Sherck & Batig, Jr.. ‘362,647

Electro

Pen, fountain, J. Blair....

Pens, roughening, C. 8. Freer 362,885
Photographic camera, T. H. Blair. ce.eeeeeeass 362,699
Photographic camera shutter, W. E. Roberts...... 362,663

Photographic developing cabinet, C. R. Quigley.. 362,762

Photographic time shutter, E. Kuhn .. 362,518

Pianos, music rack for upright, A. C. James....... 362,512

Picker. See Fruit picker.

Piles, instrument for treating, S. P. Payne........ R

Pin. See Jewelry pin. Safety pin.

Pipe. See Stand pipe.

Pipe wrench, J. Courtleyow

Plaiting machine, J. Stiely... ..

Planing and matching machine, J. B. Mahaffey....

Planing machines, chip breaker for wood, W. H.
Gray ...

Planter, seed, C.

Planters, check row attachment for corn, J. Ken-
NEAY ..eiveiiiiiiieees verttieimnnnnneneieiinnnians

Plow, C. Billups.............

Plow, R. W. Whitehurst..

Plows and cultivators, hoeing and covering ab-

362,718

tachment for, J. H. Higgins................ oeee. 862,627
Pocket attachment, safety, Williams & Judson.... 362.913
Pot. See Coffee pot.

Power. See Chain and level power.
Power, frictional gear for transmission of, W. R.

RAVENS....coviiirniiiiennnennnneannns PN eeee. 362,743
Press. See Baling press.
Propelling wheel for vessels, D. G. Haskins........ 362,508
‘Propulsion, marine, W. P. Thornburgh......... .. 862,556

Protector. See Pantaloons protector.
Pulley, G. Campbell........ccoeiviiiiiiininiiain. 362,569
Pulleys to differect sized shafts. device for re-
movably attaching, W. A. McNair,
Pump, chain, T. Wortman ...
Pump, double-acting, J. K. Van Pelt
Pump, steam, J. Mayher............
Punch, check, J. C. Lowdon...... .
Punching machine, check, H. H. Norrington......

362,586
Rail splice, H. F.COX....ccoviiiiiiieiiinnnnnn 362,722, 362,723
Railway cable roads, pulley box for curve pulleys
of, T. L. JohD8OD .ccviernniniieiennaeiniiananns 362,635
. Railway rail joints, fastening for, W. L. Van Har-
DY) 862,861
Railway station indicator, Roberge & Timmons... 862,662

Railway switch and signal apparatus, F. S.

Railway switch, sutomatic, G
Railway switches, device for operating street, H
P.Millington..c.ceoeiiiiiiiiiiiiieneens ceeeeeen. 362,
Railway switches, device for operating street H.
D. Whipple..........
Railway tie, J. K. Clark.. .
Railways, combined sleeper and chair for, J.

Riley.. ceedareeanse -+..362,786, 862,787
Railways, tract.ion mechanism for cable, T. L.
JOhDBOMD.. ..evveeiiiinannieinaannne ceee . 362,634

Reel for displaying and measuring dry goods, C
‘W. Campbell et al
Refrigerator, Weitz & Klassert.
Register. See Fure register.
Regulator. See Electric machine regulator.
Pressure regulatdr.. .
Rein supporter, B Standley... «ee. . ooiveeeeo.. i BELE52
Hevolver, Johnson & Fyrberg....... ........ 36&,831 362,632
Roads, machine for making, repuiring, and clean-
ing, G. W. Taft.. aeeges
Rock drill, G. M. Githens
Rod. See Lightning rod.
Roll attachment, automatic guide, R. Smith..
Roll, dandy, J. J. Sellers.....................
Roller mills, feeding bagasse to, A. Young
Roofing, W. H. Fay...............
Ruling machine. . Knapp.......
Saddle, riding, I. Bergman........
Safe, burglar proof, J. Fueher. .
Safety pin. E. Pickhardt.
Salt grainérs, heating tank for, H. L. Hﬂdret,h
Sash fastenéer, A. H. Adams..
Sash fastener, R. Schenck.
Sash weights, apparatus for forming lead, C.E
Heiss..............0 et
Saw, hand, W. H. Dillon. .
Scaffold bracket, W. H. H:ggins
Scale forindicating the butter value of milk and
cream, G. W. Burchard
Scale, weighing, A. A.{Houghton ...
Scales, indicating attach t for w
Keeler.......iiiliiiiiiiiiinee siiiiiiiiiiinnnnans
Screw, wood, H. A. Harvey..
Seal, O’Connor & Janiggen.
Seal lock, J. F. Browne..
Seallock, C. E. Davis
Seat. See Folding seat.
Secondary battertes, working and foi‘ming mr.

. 362,141

ane, buttonhoie, w. 8. Mills
Sewing machine buttonhole attachment, J. R.

. 362,145

Sewing machine drawer, A. M. Leslie....
Sewing machine fan attachment, C. W. Cook......
Shaft hanger, A. E. Preston..
Shears, F'. Clauss............. .
Shoe lacing and lace fastening, A.C. Mather ......
Shoe ubpers, machine for making seamless, Bal-
com & Allen, Jr........cevviiiiinnnnnnn.
Show case, revolving, A. J. Blackford .
Shower pipe cleansing apparatus, R. Smith........
Sizing vat, C. H. Fisher..............
Skylights, shutter for, J. E. Briggs....
Soda. manufacture of caustic, E. So]vay.
Spectacle bridge, J. M. Dupanl
Spring key, O. Smith PPN
Spring motor, Thomas & Woodward ......
Stair rod and carpetgecurer, T. 8. Smith.
Stairways, construction of, P. Rieseck.
8tand pipe. T. J. Collins........ccceeeueee.. .
Staplés, machine for makinx wire. A. W. Parme ’
L N eeee. 362,530
Starch, manufacturlng, G S.&R.W. Graves.. .. 862,502
Staves. machine  for manufacturing barrel, J. J.
PhilbricK......ccocevnnniiiieiiiis - tvriiiiiennaas
Stay, garment, E. C. Bowling.
Steam boiler, G. Kingsley .
Steam engines, piston for,
Steam generator, J. Waters.. vaeen
Stone, artifi¢il, N. H. Mosher peeeeinaees
Stone, compound for artificial, G. R. Williams.... 862594
Stove grate, adjustable, H. W..Bodemau.. .. 362,919
Stove, open fire, E. Brown.. .. 362,717
Stove, vapor, Z. Davis.. .. 362,725
Stove. vapor, B. Rein... ... .. 362,660
Strap. See Harness strap.
Supporter. See Rein supporter. )

Suspender end, C. VOOTRIS...cccceeiinieencaneennea. 362,688 NewYork. Gther foreign patents may alsc be obtained.

| Tile work, D. O. LOY..cceeeereenanannns creneees

Windmill, G. M. Beard

Syringes, valve for, B. F. Sutton

Table. See Extension table. - Folding table.
Game table. _
Table, G. W. ZeigleT.....cueenrnnnnnn o ees... 362,915, 362,016

Tank. See Heating tank.
Target, flying, C. C. Hebbard...
Telephone exchange switches, tes ng appnnms
for, J. J. O’Connell
Tellurian, G. W. Benedict.
Thill coupling, W. H. Loomis
Thimble, 8. A. Wells.......
Ticket holder, M. Martin....
Tie. See Grape vine tie. Railway tie.

Tooth holder, artificial, J. W. White..
Torch, J. L. B. Sibley..
Toy, pneumatie, J. Chadwick.
Trap. See Animal trap.
Traveling bag, L. Heller...
Treadle attachment, J. S. Robinson..
Trestling or scaffolding, G. W. Zeigler..
Trough. See Eaves trough.
Trousers stretcher, R. Crommer
Truck and running gear of railway cars, R. T.
White ....oovvnniiiiiciiinnnne .
Trunk, G. I. Ap Roberts...
Type setting machine, A. Lagerman........
Type writers, word counter for, A. E. Barker.....
Umbrella and parasol runners, retainer for, E. L.

Valve, C. Jenkins..
Valve, J. P. Neary
Valve, balanced slide, M. R. Moore .....
Valves in tanks, device for controlling the opera-

tion of, T. McHugh.. Ceeesesecaencnnann 362,764, 362,765
Vat. See Sizing vat.
Vegetable cutter, R. W. Cash..... trseserenan
Vehicle, two-wheeled, A. P. Ferguson..
Vehicle, two-wheeled, R. W. Mayhew..
Vehicle, two-wheeled, J. G. Parsons........
Vehicles, spring seat tor, Savaria & Beauchemin.
Vent, J. Suydam
Vine tie, metallic grape, Z. C. Pheatt...

. 862,738
. 863,642
. 862,717

362,788
. 862,554
. 362,656

Vise holder, saw, A. J. Tyler.... ... . 862910
Voltaic battery, A. F. W. Partz.............. ceee.... 962,681
Vulcanizing rubber belts, packing, etc., Ranett &

Stevenson I
‘Wagons, ice shoe for, J. C. Mathues..
‘Wash boiler, L. D. Lewis..............

Washing machine, B. R. Hand......

Washing machfne, W. W. Weisell

Watch case, K. K. Boyd............ ~os ..

Watch case centers, manufacture of rings for, F.
ECAUDEIt....cuvviiiinnniereians severennnn ceeeens 362,615

Watch regulators, screw clamp pin for, W.
Weland .....coovviiiiiiiimenniiinaneaens .. 362,559

Water cioset hasin, H.C. Weeden.....
‘Water closet water supply apparatus, T. McHugh 862,897
Water gauge glass tubes, float for, L. Campbeil... 362,719
Weaver’s comb and reed hook, combiued, 8:Ball. 362,700

| Wheat, first break machine for the reduction of,

... 362,682
Wheel. See Bicycle wheel. I«ifth wheeL Pro-

« pelling wheels
Whiffietree, R. L. Cox.......
[ Whiffletree, J. D. Miller......
Whiffletree hook, E. S. Mead.
Winding machines, adjuphble spooi sptndie for,ﬁ
Seeesessenais o .. 362,731

Windmill, G. M. Beard (r)...

Windmill, Vanpelt & Nicholls 362,567
Window, 8. S. Bradshaw.. ..14. 362,715
Wire cutting machine, O. H. Hicks ................. 363,746
Wire drawing ‘dies, device for jeweling. W. H.
cosecancennee 362,789

Wire stretching device, W. Boyd. evenss 362,600
Wood, leather, etc., ornamenting, D. B. Bludett 362,874
Wrench. See Pipe wrench.

Wrench, W. B. Risdon
Wrench, W. E. Taft.........

DESIGNS.

Badge, A. P. Davis .
Carpet, M. F. Beal...
Carpet. W. H. Dodge .
Carpet, E. Fisher..
Cnrpen, G. w. Swapp

17,340
17,321
17,822
. 17,3
17.-‘135 w 17.337

Gimp, I. H. Leiter......... vee
"{ Knob and lateh eseutcheon piate. G. s. Barkentin 17,338
Knob. door, G. S. Barkentin..........ccceeveeennnnn, 17.339

Oil cloth,C.T. & V.
| Pogkeiback-¢iT50s, et&. ornamentation of, J. Lame

Type. font of printinz, W. W. Jackson..
Type ornaments, font of, H. mlenburg

TRADE MARKS.

Brushes, C. W. Mulford
Cigarette’paper, H. Isaac..
Cotton threads and yarns of a]i kinds, Zwirnerei &

Naehfadenfabriok Goeggingen.........ccceiereees 14,
Cotton threads and yarns of all sorts, Zwimsei &

Naehfadentabrick Goeggingen 14,365, 14,870
Dentifrice, E. W. Hoyt & Co......... . 11372
Hosiery and underwear, Mills & Gibb. . 14,375
Medical compound for the treatment of fenmie

diseases, N. C. Davis........ ceeeenes ceeiecencene.. 14,374

Mucilage, cement, and glue, Jungb]uth & Wein-

Plows, C. Billups
Saap, family, M. Ward & Co...
Sodp, laundry, Procter & Gamb’e.
Soap powder, C. Davis & Co.....

A printed copy of the specification and drawing of

any patent in the foregoing list, also of any patent
issued since 1666, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn- & Co., 361
Broadway, New York, We also furnish copies of patent;

- 862,570 |,

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and issetin ﬁate type. Engravings may head adver-
tisementy 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.

SEBASTIA MAY& C0’S

LATHE

Drill Presses, Chucks, Dnlls,
Dogs’nnd machinists’ and ama-

outfits, Lathesonirial, 8
Catalo

4\

es mailed on application
« 3d St.,y Cinc{nnatl, O.

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

165

and from all newsdealers.

SINKING MINE SHAFTS.—DE-
script.ion of Mr. Petsch’smethod of sinking mine shafts
in watery earth by means of freezing. With 2 engrav-
ings Contain»d in SCIENTIFIC AMERICAN SUPPLEMENT

0.537. Pricel0cents. To be had at this ofice and
trom ail newsdealers.

HONAS DEVLIN X Co ¢ ©
LEHIGH AVE & AME!

ALCOHOL, SWEET POTATO.— AN
account of a new industry recently established at the
Azores—that of the distillation of alcohol from raw
sweet polatoes Contained in SCIENTIFIC AMERICAN
SUPPLEME T, No.57'2. Price 10 cents. To be had at
this office and fmm all newsdealers.

24 SAND MAGRINERY

ASPHALT MASONRY FOR ENGINE
Beds.—By L. Malo. Description of the author’s system
of bituminous masonry beds, to deaden the vibrations
produced by steam engines. With 5 figures. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No.

P’rice 10 cents. To be had at thisoffice and from all
newsdealers.

AMMONIA SULPHATE.—A PAPER
by Watson Smith, F.C.8.. describing Gruneberg’s ap&am-
tus and process for making sulphate of ammonia ith
8 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No..566. Price 10 cents. To be had at this
office and from all newsdealers.

Lists sent.
N.Y.Machinery Depot,
Brid e Store No. X
Frank ort Street, N.

THE CHEAPES'I AND BE‘;T?

fioto ENGRAVING ©-

i
67 PARK PLACE NEW YORK ?
‘Eusﬁ?;v\:—?-gﬁnan PURFD i

Lo ILLUDTRATIVE ANC
€S

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 gzx"&l’nin%1 wired grafiing, side
grafting, Whlp dle grafting, tongue
%&ftmg, split ting, crown grafting. Grafti ing-wax,

d cloth. 1th 11 figures.. Contained in SCIENTI.
FIC AMEHICAN SUPPLEMENT No. 540. Price 10 cents.
To be had at this office and trom all newsdealers.

EXCELLENT BLACK COPIES of anything written or
drawn with any Pen (or Type Writer) by the Patent

AUTocopv'sT Only equaled by

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

Specimens Free.
DRIVINGBELTS.—A PAPER BY

John ’l‘ullis. discussing the comparative vslue of various

lting. Main driving-beits leather

chain beltmg Ifn.it-t wist b elta- ~Sotton belts. Leather
Topes. Contained in SCIENTIFIC
N’SUPPLsmxnr No 50'2. Pricel0cents. To

AMBEPIEA
be had at this office and from all newsdealers.

THE COPYING PAD.—HOW TO MAKK

and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad, and also the aniiineink
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 SCIENTIFIC AMERICAN SUPPLEMENT, NO,
43%, Price 10 cents. Kor sale at this office and by all
newsdealers in all parts of the country.

OIL ENGINES.

For Printers, Steam Yachts®
punkiggng water,sawing wood,
ice-creaml. u?gr

Automatic in fuel and water
supply, Illustrated - Cata-
logue free. Mention SCIEN-
TIFIC AMERICAN.

SHIPMAN ENGINE CO.,
92 Pearl 8t., Boston, Mass.

SCIENTIFIC AMERICAN SUPPL
MENT. Any desired back number of the SCIENTI
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Als0 t0 be had of newsdealers in all parts of
the country.

pes, lmder hudn, steam chesll, ote,
E’hin g8l et is mot m]ured by steam, oil, or"
¥ acid solutions. TU. 8. Minersal Wool
V' Company, 22 Cortlandt St., N. Y.

OUTLINES OF AL PI;]I:EW tﬁ;l‘(f)MuI]C‘
—. 1)) son, putting for
gggom(;nﬁcp% gﬁrl}’f wll-lich do s not ngcessirate any

 granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadinn Patents may now be obtaimed by the
inventors for any.of the inventions named in the fore-
goiog list, provided they are simple, at a cost of $40
each. If complicated the cost will be a little more. For
full instructions addrees Munn & Oo., 361 Brosdway,

© 1887 SCIENTIFIC AMERICAN, INC.

Bt ke e Mhkioan SohL
it tained in SCIENTIFT P

Mll;ly’l‘. 1‘%1.“5 . Price 10 cents. To be had at this
office and from all newsdealers.
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Seirhfific Anerice,

Founded by Mashew Curey, 1785, Cratannial, Jasavy S5th, 1885.

BAIRD'S BOOKS
PRACTICAL MEN

Our new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS, % pages, 8vo, A CATALOGUE
OF BOOKS ON STEAM AND THE STEAM ENGINE,MECHAN-
IS, MACHINERY, AND DYNAMICAL ENGINEERING,
and a CATALOGUE OF BOOKS ON CIVIL ENGINEERING,
BRIDGE BUILDING, STRENGTH OF MATERIALS, RAIL-
ROAD CONSTRUCTION, etc., 8 CATALOGUE OF A M ISCEL-
LANEOUS COLLECTION OF PRACTICAL AND SCIENTIFIC
3, a LIST OF BOOKS on ELECTRO-METALLURGY,
A CATALOGUE OF BoOES RELATING TO. ELECTRI
CAL SCIENCE, List of LEADING BOOKS ON METAL MIN-
NG, METALLURGY, MINERALOGY, ASSAYING, CHEMI-~
CAL ANALYSIS, etc., List of Books on 1) YEING, CALICO
PRINTING, WEAVING, COTTON AND WOOLEN MANU-
FACTURE, and other Cntalogues, the whole covering
eve! bunch of Science applied to rts, sent free
nad any pwrt of the world who

HENRY OAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa.

The Teohno-hemicel Resint Book:

NOW READY.

The Techno-Chemical Receipt Book.

Contalning Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoveries in
Chemical Technology. and their Practical Application
in the Arts and Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mieninsxi
.Tacobsen. Koller, and Heinzerling, with additions
William T. Brannt, Graduate of the Royal Ag‘l;‘i,cultural
College of Fldena, Prussia, and William H
D. (Heid.), Secretary of the Franklin Institute, P}Jlla—
delphia, author of *Galvanoplastic Manipulations.” Il-
lustrated by 78 engravings, in one volume,over 500 pages,
12mo, closely printed, containing an irmnense amount

and a great variety of ‘matter. egantly bound inscar-
I%: cloth, gilt. Price $2, free of postage to any address in

wor

B‘Actmdaro
tents of this i Ko nf%oo bvmau ree fﬁn
to any one 'DnarwpanoftMWoer 'w'ul,fu M.s

“ENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A.

TUNNEL FOR FOOT PASSENGERS IN

Stockholm ~-Description of adifficult piece of tunneling,
in which the freezing method was with

am[ one

c'

—

shmvmq the f’ull Tublc of Uon~| |

Large Wheelsmadeoncmno Centers if de-
sired. Knife Grlnding ‘Wheels a Specialty.

su PERIOR ToALt OTHERS,

Thousands of manutacturers testify to its belng the St¥éiige
est, most Duruble, and Healthiest Euerny‘ ‘Wheel made

RUNS WHT or DRY.

ULGANITE EMERY WBEEBB.

Made SOLID of the Celebrated
WELLINGI‘ON MILLS EMERY,

CUTS COOL and FREE.
SAFE WHEEL

Sole Mant

afscturers
Warehouse: 15 Park Row, New York.

Encyclo- Diamond Book free,
pedia of Drills and asc. for
700 Engrav Lightning mailing it.

ings of Hwiraulic American
LL ELL Well Works,
TOOLS, Machines, Aurors, Il

HISTORY OF THE ELECTRICAL ART
ln the U. 8. Patent Office.—By C. J. Kintner. An jinter-

BWIX of the growth of electrical science in this
conmry notices of some of the more important
models In possession of the Patent Office. Contained in
SCIENTIFIO AMERICAN SUPPLEMENT No. 344. Price
g]oints. To be had at this office and from all news-

ealers.

ELEGTRICAL,

Street, N. Y.

Edward P. Thompson, Solicitor
of Electrical Patents, 3 Beekman
Write for testimonials and instructions.

Barnes’ Foot-Power Machinery.

Complete outfits for Actual Worksnop
Business. Read what a customer says:

‘Considering its ca 1Jmcity and the ac-
curateness of your Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is simpl elegant. 1 can turn steadily
fora ole day and at night feel as
little tired as if I had been walking
around.” Descriptive Catalogue and
Price List Free. . &JOHN BARNES
Co. Address 199) Main St., Rockford. 11l

COLORS, COMMON AND POISONOUS.
—A table showing the composition of some of the pig-
ments in common use, with a classification of the Iatt.er

based upon poisonous properties. Contuined in El{o
TIFIC AMERICAN SUPPLEMENT, No. §

With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 54'2. Pricel0cents. To be had at
this office and from all newsdealers.

SCIENTIFIC BOOK
CATALOGUE,

JUST PUBLISHED,

" Our new catalogue containing over 100

ing works on more than fifty different subjects.
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

es, includ-
iyt ‘Will be

cents. To be had at this ottice and from a.ll newsdea.lers.
‘We send TEN

BVELTIES WA“TEBI THOUSAND

RCULARS per month in NEBRABK.A and 10WA,
nnd want Novelties. 0. H. GO. C
P. 0. Box 476 Omaha, Nebraska.

EDUCATION OQF THE AMERICAN
Citizen.—A lecture by I’rof. R.. H. Thurston on the
theme: ** How maﬁwe best ald in those mighty social
movements and those tremendous politicul changes
which mark the mighty progress of the race toward a
better and s more prosperous future?’’ Contained in
SCIEXTIFIC AMERICAN HUPPLEMENT, No. 524, ce
10 cents, To be had at this office and from all news-
dealers. :

PEGIAL MACHINER

For Grinding and Polishing
Manufactured by The Somersworth Mathiie Co.,
H. R. WARH, Agt.,
154 Lake Street, CHICAGO.
‘Write for Circulars.

SOLID EMERY WHEELS.—BY T. D.
Paret.—Farly forms of emery wheels and their defects.
Vulcanite wheels. The tanite wheels. Testing of tan-
ite wheels at Stroudsburg. Best working speeds for
emery wheels. Bursting of emery wheels. ests for
emery wheels. Comparative merits of American and
English emery wheels. With 2 engravings. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 5
P’rice 10 cents. To be had at this office and from all
newsdealers.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS CLUTCHES aud ELEVATORS

PROVIDENCE, K. L
GENESIS OF THE ELEMENTS.—A

review of Mr. Crooke’ stheory of the subject. With one
lllustra.tion. Contained in SCIEN'I'IFIC AMERICAN
PLEMENT, No, 589. Price 10cents. To be had at thia
office, and from all newsdealers.

DEATNESS RELIEVED

AT SMALL EXPENSE.
For full particulars call on or address

EDW. A, WILLIAMS, 10 E. 14th, N. Y.
RADII OF CURVATURE GEOMETRI-

cally considered. By Prof. C. MacCord, 8c.D.—Explana-
tion of a new method of determining the radii of curvas
ture of many plane curves by very simple graphic con-
struction, the proposed mode of operation being based
upon the fundamenta! ideas of regarding a line as gen-
erated by the motion of a point, the tangent as the di-
rection of that motionat avslven instant, and the normal
also as aline in motion. 8. __Contained in
SCIENTIFIC AMERICAN SUPPLEMENTS, Nos. 337 and

38. Ten cents each. To be had at this office s.nd
from all newsdealers.

STEEL CHAINS.—DESCRIPTION OF

Mr. Oury’s process of manufacturing steel chains from

5%1id barg h;)g steel, wlthg\ﬁnvgeldigivxat‘gu mili‘%‘ures.
tajne CIENTIFIC RICA

5%9. Price 10 cents. To be had at this ofice a.ndfrom

all newsdalers.

CURE ":DEAF

T IMPROVED CUSHIONED EAR DRUMS Perfeetl
Restore the Hearing, and perform the work of the nnmml

drum, ' Invisib] comm le and aiwi flybs cﬁmsnendtnt

illustrated book with uestimonhls, H Addt'em oreallol
F.HIBQOX, 883 Broadway, New York. Mention t.hiamper

FOREIGN PATENTS
Their Cost Reduced.

The expenses attending tne procnring 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
former 1ncludes the Provinces of Ontaricv, 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 ateadily increas-
ing.

ENGLAND.—The new English lJaw, which - went into’ [
torce on Jan. 1st. 1885, enables parties to secure patents |’

in Great Britain on very moderate terms. ABritish pa.
tent includgs England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
inventionis likely to realize as much for the patentee
in England 88 bis United States patent produces for
him at howe. 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- 4

Jected as in the United States.

OTHER COUNTRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Gérmany
Austiia, Russia. Italy, 8pain (tbhe latter fncludes Cuba
and all the other Spanish Colonies), Brazil, British India

' Australia, and the other British Colonieg,

An experience 0f FORTY years ias . ¢nableqd the
publishers of THE S8CIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always heen their aim to
havethe business of their clients promptly and proper-
1y done and their interescs fuithfully guarded,

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

MUNN & 0., Editors and Proprlescmot THE SCI-
ENTIFIC AMERICAN, cordially invite all pérsons 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 64 F Street, Pacific
Buildlng. near 7th Stréet, Wnshlnzton. D.C.

Nomhc W

m stmp;em‘
J.n.mvm.nx:nnsa.n.r.

SHAFTING, PULLEYS, 1AMees: amo, siame,

LIGHT DRAFT STEAM LAUNCHES.

COAL AND WOOD BURNING
Small Marine and High Speed Engines, also Patent Steel Tubu-
lar Boilers, Patent Automatic Adjustable SKA G,

MANUFACTURED BY

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

Shafting and Gearing, Textile, Machinery,

THOS. “’001) & CO.
I 22d and Wood Sts.,
Thiladelphia, Pa. :

AMATEUR SMITH’S WORK.—A CON-
densed description of the variopa smith’s tools a;
their uses, together with a few tical hints on the»
management of iron and steel. 6‘0 ﬂgur es. Co)
tained in SBCIENTIPIC - AMERICAN LEMENT, NO.
589. Price 10 cents. To be had at this office and ‘from
all newsdealers.

: 'INI“ |i|

il =
4

' WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood ‘Working Machinery of every ‘descrip-
tion. Facilities unsurpassed. Shop formerly occupied
bv R. Ball & Co., Worcester. Mass. Send for Catalogue.

AN IMPROVED ARMY FILTER —DE-
ngript:mn of avery effective rtable filter.devised by

r. Maignen for arm use, bu ﬂkewise adapted for the
use of wine and aplr lierchnnt-s and brewers, and for
laboratory purposes. ‘IHustrated with 8 engravings.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
36. Price 10 cents. To be had at this office and from
all newsdealers.
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Trade List and Oirculars on apphoatmn.

FOR SA LE. 'I'HE sADAMSON

PATE"T Patent Solicitors, Muncie, Ind.

STEEL UNS, GUN METAL, GUN-
wder, w f y G. W. S8ummer, Oommander.
/8. N., % of the relative merits of different ma-

n making. describing the peculiarities
'orth system of artillery, and discussing the
subject of slow-burning gunpowder. Coumined :n
SCIENTIFIC AMERICAN SUPPLEMENT, No. 589. Price
(1]0 ciants To be had at this office and from all newa-

ealers.

Water Wheels Now and Second Hand

Address FLENNIKEN TURBINE CO., Dubuque, Iowa.

CGEO. W. MARBLE, Sole Manu-
facturer of THE A MI" WRENCH.

The best made, all steel, and warranted, 8 sizi
28 to 83 South Canal Street, Chicago. .8 A

PERFECT
NEWSPAPER FILE

The Koch Patent Flle, for
m 83, and pam hle 8. has n_recently improv

price reduced ubscrlbers the BCIENTIFIC AM-

EBIOAN and SCIENTIFICAMERICAN SUPPLEMENT can be

an phed for the low price of $1.50 by matl, or $1.25 at the

oiﬁ pel Heavy board sides; inscription

C AME RICAN % in gilt.
every one who wishes to preserve the paper.

Address
MUNN & CO.,

Publishers SCTESTIFIC AMERICAN.

reserving newspapeg’.

USEFUL BAGS AND HOW TO MARE
them. A paperbyd,T.HBum Phrey, giving fundireotloul
for making hand, brief, cricket and other b
leather, with four illusfrations. Contained in IEN-
TIFIC AMERICAN SUPPLEMENT, Nn, 5@1.

cents. To be had at this office and fromall new em.

SHIELDS & BROWN

Manufacturers and Sole Fropri,
- B

For BOILERS and STEAM PIPES
Reduces Condensation of Steam.
FOR GASAND WATER PIPES.
Prevents Sweating and Freezing.

The Best Non-Condnctor of Heat and Cold in the World
Sead for illustrated descriptive Circular, and name this paper.
143 Worth Street, New York.

78 and 80 Lake Street, Chicago.

OTTO GAS ENGINE AGENCY, NEW YORK,

A. C. MANNING & CO., 47 Dey ‘Street, -
Removes on May 1st to 18 VESEY STREET.
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. Maechines, ‘York Pa-
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CU., Yerk, Pa.

© 1887 SCIENTIFIC AMERICAN, INC.

Toaoaly
R OPT'CA'- Co
.ROCHESTER N8

NAVAL ARCHITECTURE.—AN IN-
teresting review, by Mr. R. Durcan, of the progress
that has been made in this branch of science during
the last fifty years. Contained in SCIENTIFIC AMERI-
OAN SUPPLEMENT, No. 589. Price 10 cents. To be
had at this office and from all newsdealers.

MASSACHUSETTS
Charitable Mechanic Association.

The Sixteenth Exhibition of this oldasso-
ciation will be held in their spacious building
in Boston, in September, October, and No-
_vember of the present year. Inventors, Me-
chanics, and Manufacturers are cordially in-
vited to contribute. Inquiries promptly and
fully answered. Send for circular and blank ap-

plications to
Box 2468, Boston, Mass.

CHLORIN ATION OF GOLD ORES.—A
Pe y G. W.S8mall, E.M., detailing the method of
ch rimmng gold adopted by ‘the Plymouth Consolidat-
d Gold Mining Co. Cout.a.lned in SCIENTIFIC AMERICAN
SUPPLEMENT No. 545. Price 10 cents. To be had at
this office and from all pewsdealers.

GLARK’S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Different Styles. Catalogue Free.
GEO. P. CLARK,

Windsor Leocks, Ct.

ELECTRIC CONVEYORS.—DESCRIP-
tion of twoingenious systems for the electric carrlnge
of small packages INlustrated with 13 engravings. Con-
464. Price 10 cents. To be had at this office and from
all newsd ealers.
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1 timtiftc American

FOR 1887.
The Most Popular Scientifiec Paper in the World,

Only 83.00a Yenr, including Postage. Weekly.
52 Numbers nzYem-.

This widely clrculmed and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Stéaiu M achinery
New Inventions, Novelties in Mechanics, Manufuctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of RReaders 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 attractive form, 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 dellars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—0One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for every club of flve subscribers
at 83.00 each ; additional copies at same proportionate
rate.

The safest way to remit is by Pogtal 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-

able to .
; DMTITIT & CO.,
_— 3’61 Broadway, New York.

T EX X1

Scientific American Supplement.

This is a separate and distinct publication from
'THE SCIENTIFIC AMKERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Gecl Mineralogy,
Natural History, Geography, Archeo! , Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engl-
neering, Steam and Railway Engineering, Mining,
8hip Building, Marine Engineering, Photography,
Techn y» Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etec. 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 Engineering Works, Mechanisms,
and Manufactures at home and abrosd are represented
and described in the SUPPLEMENT.

Pricefor the SUPPLEMENT for the United Statesand
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 $i.00. Address and remit by postal
order. express money order, or check,

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

To Foreign Subscribers.—Under the facilities of
the PostatUnion, the SCIENTIFIC AMERICAN is now sent
by post direct from New York,with regularity, to sub-
scribersin Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, 'Germnny.
Russia, and all other European States; Japan, Brarii,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMFRICAN, one year; $9, gold
for both SCIENTIFIC AMRRICAN ani SUPPLEMENT for
one year. This includes postage, which we pay. Remit
hr vostal or express money order, or draft to order of

MUNN & CO., 31 Brondway, Now Yaork,
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nside Page, ench insertion « - = 735 cents a line.

3ack’ 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 is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
1s many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business mman wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN, And do not
let the advertising aghnt influence you to substitute
some other paper forthe SCIENTIFIC AMERICAN, when
selecting a list of publications in- woicn you decide 1t is
for {our interest to advertise.. This is frequently done,
for the reason taat 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 first column of this page, or ad-

MUNN & CO., Publishers,
361 Brondway, New York.
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UALLED for CEMENTING
m. dﬂnl, p.per, luther, tc Alwnys
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RussiaGement Co, ,Sampio zocsemps o2

THE ECLIPSE OF ALGOL, WITH THE
latest Determinations of its Distance and Dimenslons,
—B al B. Hill. An interesting account, of recent
stndies of the variations in intensity of thestar Allml,
with a discussion of its orbit and that of its satellite.
How a cardboard model of the phenomena of its eclipse
may be made. \\Vith 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. §38. Price 10 cents. To
be had at this office and from all newsdea

BARREL, KEG,

Hogshead,

STAVE MACHINERY.

Over 60 mrletiee ‘manu-
factured

Tru riving. B« & B. Holmes,
s Hoop Driving. == b UFFALO, N. Y.

ARMATURES.—A PAPER BY R. FUGE
describing the usual method of winding armatures.

With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 559. Price 10cents. To be had at
this office and from all newsdealers.

UNE
wood, gl
read,

Men tion this paper.

ZCOMPREbSED AIR FOR 'l’RAMWAYS
—A paper by Norman Seife, discussing the comparative

merits of compressed air under high and low pressures,
as a'motive power for street cars. C(_mtuned Scnw-
‘TIFIC AMERICAN ' SUPPLEMENT, 553. 0

No.: 1
cents. To be had at this office and from all newsdea.lers.

. FIRE AND WATER-PrOO? Buniping Fxrr,
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILEB
COVERINGS, ETOC.

Samples and descriptivePrico List free by mail,
. W. JOENS M'F'G 0., 87 MAIDEN LANE, N.T.

ON STEAM BOILERS.—A LECTURE|¥
J. M. Allen, dellvered in the 8ibley College course.—
'ﬁxe steam boiler, its construction and management.
Different types of boilers. Material, Methods of riveting,
Fractures. oiler explosions. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No, 3 Price 10 cents.
To be had at this office and from all newsdealers.

"

Juerican,

all others are com

Accept no_ packing a8 JENKINS PACKING unleas )
stamped with our“ 'l‘r:deua.r :

JENKINS BROS, {3

hn Street, N. Y.
oy

‘o
54 Dearbern St. ’Oileu-.

PHOTOGRAPHIO PRINTS OF MAOHIH!RY
ERMANENT BROMIDE PAPER
lve all t.he ﬂnest adnt.ions of shadow, from clear
glte the. est ck. 'They are printed directly
from the ¢ riginal negn.tive, and are just the
illustrations of machinery, being approached
the finest steel en; gmvingu, whichthey resembl
our new Automatic Printing Machine, we re enabled
to make these beautiful prints at a prlce that will a.llow
of their being used in quantity for the purposeof illu
tration. Correspondence solicited. nl arzementl
from oﬂglnalnegativesto any size. Send ror temm.
'he Eastman Dry Flate al.l‘:d Film N’ Y

ochener,
ABEST and most RELI.
A BLE for swift runaning.
Chas. A. Schieren & Co.
t., New York.
Arch St., Phila.
86 Federal St., Boston.

TELESCOPIC OBJECTIVES AND MIR-
rors. Their repn.rauon and testing. By H. Grubb, F.
. An Interesting description of the Processes now
employed in the cunsiruction of telescopic objectives,
prefaced with a short history of the manufacture of
glass. Contgined in SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 348 and 549. Price,10cents each. Tobe
obtalned at this office or from any newgdealer.

10 MAUUPAGTORZRS, DATENTEE)
(R CONTRAVTORS.

Estimates will be given and contracts made by the
Household Sewing Machine Co., for the inanufacture of

under contrsct patented specialties.

‘We are also prepared to do Japanning and Plating in
large or small orders. Correspondence solicited. Ad-
dress

Household Sewing Machine Co.,
Providence, R. I.

THE' INVENTION OF MACHINES.—

er by Prof. Hale 8haw, pointing out what is neces-
orthe foundation of & seience of the invention of
mac hines, and' showing what steps have alread
taken in this dlrectlon. Conm ed in SCIENTIFIC
AMERICAN SUPPILEMENT, 2, Price 10 cents,
To be had at this otnoe and trom 1l newsdealers.

machinists’ tools of any descriphion. Will manufacture, | i, ¢

PATENT

JACKET KETTLES,

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

ND, BURR & CO,
614 and 616 Market St., Phuade'lphxa. Pa.

THE GREAT AQUEDUCT OF NEW
York City.—Leng th{eand very complete account of the
greut aqueduct now being built by the City of New York,
increase its water supply. ith 8 engravings. Con-
tained In SCIENTIFIC AMERICAN SUPPLEMENT, No.
558 and 560 Price 10 cents each. To be had at this
office and from all newsdealers.
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mi Hm SLACK BARRE }»

A SYNOPSIS OF ALL THE KNOWN
Ansesthetics, with their ph{siml and p %slologlca.l pro-
Rfrt.ies, and anssthetic vaiu rdson,

Contained in SCIENTIFIC AMER[CAN SUPPLE-
MENT, Nos. 515 and 516. Price 10 cents each. To be
had at this ofice and from all newsdealers.

ROSE POLYTECHNIC INSTITUTE,
TERRE HAUTE, 'ND. | A Schoolof Englnming.
Well endowed, well equipped departmen s of Mech-
nmcn.land Civil Engineeri g Eleotnclt , Chemistry:

wing. Extensive ﬁ aboratories.
For Catalogue, address T. C N. DENHALL, Pres.

THE ARC ELECTRIC LIGHT.—A RE-
ent address before the New York Electric Light Asso-
ciation b{ Leo Daft, %llving a brief revlew of the history
of electr e llghting s owiug what it has accomplished
are its %nt ;e p&sai ﬂitles

n o

past, and what

Hedge--' Klectric Lamps. Descrl a urion
form of electric regulators exhibited at the Pa: sEIectrl-
cal Exhibition. by Mr. Kellingworth Hedges. With 4

Both of these papers are contained in SCIENTIFI
A.lmm’.cAV SUPPLEMENT, No. 315. Prloe 10 oents. '.l‘o
be had at this office and from all newsdeal

EPPS’S

GRATEFUL—OOHFORTIHG.

COCOA

the invention -described in Let
d July 20th, 1880, to

O
RERE
ND &

COPEL.

-er with NEW AND VAL&:BLE lHPROVEMENTS, for which Letters Patent waregmnt

ROCK BREAKERS AND ORE GR‘USHERS.

‘We manufacture and supply at short notice and lowest rates, Stone an

Crughers, con-

tog(la}h];
ers sppplied by us ate constructed nndex-
epmtvsntyyears. has been apanested with

ters Patent {ssued to Eli W, Blake J une 15th 1

mﬁ%ﬁﬂg :t?'ét&eﬁlnn 8 *Manufre., Ausenta, Conn.

CARBOLIC ACID. _AN INTERESTING-
paper by Frank French, M.D., treating of the history of
carbolic acid, the mode of man

ith t.lt (!e‘md rd nsﬁ:
therapeutioc agent, anmssthetic ant ntifrice,
le”isrg(':tu npagﬂmn.lag i sms; and 1] hunntldotesfornin
cases o poisonin Co: nedlnScm NTIFIC AMERICAN
SUPPLEMENT, jee 10 cents. Tobe had at,
this office and tmm all ev( eulers .

AIR PUMP, AN INEXPENSIVE—BY
G. M. Hopkins. Directicns for ma.kln& an efficient p.lr
pump for both exhaustion and compression, from
terln‘l) costing one dollar and fifty cents, lnd with the

enditure >f not more than two or three hours’ labor.
xrh 20 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 56%9. Price 10 cents. To be had at
this office and from all newsdealers.

MODEL and Sendlommmars

PATENTS.:

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue 1o ex-
amine improvements. and to act as Solicitors of Pntentl
for Inventors.

his line of business the, hsve had
In¢ is Tin 7 | f Joome rorm&

d now have

preparation of. Patent antmzs. 8 M;i ions, and th

rosecution of Applications for Pat.en‘t.s in.the United-

tates, Canada, and Foreign Countries.  Mesars Munn &
Co. alsv attend to the preparation of Caveats. Copyrights
for Books, Labels, - Reisgues; Assignments: ‘and. Reports
on Infringements of Patents. - All business intrusted to
them is done with special care and’ pt‘ompmess, on very
realonnble terms.

f;\)lhlet sent free of charge, on applicatlon. con-

taming 1 information about Patents and how to
eure them; directions concerning Labels, Copyrig
Designs, Patents, Appeals. Raissues, Infringement.s, As-
mxnmevﬁs. Rejected Cases, Hints on the Bale of Pa-
tents, etc. .

‘We also send, fréeof charge, a Synopsis of Forelzn Pa-
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

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

BRANCH OFFICES. -No.nnd(mFStreet,Pt-
oiﬂo Bullding, near 7th smm, Wmmm

CA‘Z&E‘““% gt ‘O"fwm e
teres!

question wpahethperer ythe nttmotion hetmm parucle
of matter in one body and of matte
another continues to vary 1nver
distance, when the distance betw nem-est points
of the two bodies i8 diminished y v €es.
With 30 figures. Contained in SCIENTIFIC Aunmcm
SUPPLEMENT, Nos. 562 and 3683. Pric¢ 10 cents each
To be had at this office and from ail nemeugn.
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e x R’FF I? n‘umA'f X ON
or Users o am Pumps,

Van Duzen’s it Steam Pum
Requiros § NG Hopmirs or skl gn‘:u
o or , -
or:Attendance. y able.
. Can pump any klnd of liguld; ever
ready ; no moving parte ;. all Tous ; can-
P not clog nor get out of order; fully tested ;
hundreds in daily usg eve{’y pump guar-
nnwed, not like mude
sizel harge ;

of stosinchd

ﬁ ces from 7 ugz‘ard capacities from
100 to 20,000 gallons per hour. te rwlmt purpose
wanted and send for

N DUZEN wl'l‘lﬂ"l‘, Cincinnati, 0.

AlR, PURIFICATION OF. —BY D.
% An ental ltm)y :
R ahoase R

TFIC AMBKICAN SUPPLEMENT, NG. Price
.- Tobehad at this office nnd from #1l newsdenters.

"e'.

OF AIR.——DESCRIP-
s. Dubois & Francols’ improved air com-
ine, dovised for e vae of ke lssr o

T m urposes. res, 1llus-
trating the dpparatus P , elevation and detail.
Contained in SCIENTIFIO AMERICAN SUPPLEHENT. No.

. Price 10 cehts.. To be had at this office and -from
all newsdealers.
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WRITE
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”‘ESHURT WAY

Address: The American Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadwsy,

THE SIEGE OF ALEXANDRIA BY

Juliua Csestr.—By Rear. Admiral f the French
Navy.—The situation of ancient, sy pargd
modern, Aléxandria. Cemsar’s acooun of}
city.” -Dedugt '

rated with oAla
HCIENTIFIC

10 cents. To be
deal
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j46. Price
| at' this office and fram all news-

BOLD MEDAL, PARIS, 1878,
AKER’S

Braakfas Covn.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It has tiree
times the strength of Cocoa mixed
‘with Starch, Arrowroot orBugar,
d and is therefore far more economi-
cal, costing less than one-cent a
cup. . It is delicious, nourishing,
stnengthening easily digested, and
i admirably adapted for invalids as
well as for persons in health.
Sold by Grocers everywhere.

w BARER & C0., Dorchester, Mass,

mtecat | £ New.Catalogue of Valuable Papers

contained in Boxmrnc Axmcur SUPPLEMENT, sent
freeof charge to any adi
UNN & CO.. 361 Broadway,N. Y
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- Self-Contained. Sensitive Govomor
Balanced Valve, High Speeds.
Stationary Oilers. Best Economy.

Gold Medal Cingiinati Exposition, 1884.
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Tie Orighal Urvocainel Paskng] TED AMERICAR 0L TELEPHONE 00,

' [: ALLED THB S‘l‘ ANB ARD—A! itisthe P“ckmp'g;ihk:h

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 S8peaking 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 itslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

—THE-—

Scientific American
Building Edition,

- THE BSCIENTIFIC AMERICAN ARCHI-
TECTS’ 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; 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 w111
find this work valuable in furnishing
fresh “and useful suggestions. All who
contemplate building or improving homes
or erecting struetures 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-
{ teetural publication in the world. S8old

by all newsdealers. »
MUNN & CO., Publishers,
361 Broadway, New York.

Building Plans and Specifications.

1n connection: with  the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public - Paildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, etc. 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 regiis, 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.

PRINTING INKS.

Tlﬂ! “Sdentiﬂc %eﬂ% ”ig int:edwlth OhAS

bard Sta,, Phlla. and 47 Rose St.. opp, Duane St.. N Y,





