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SHORTENING THE OCEAN TRIP HALF A DAY,

The steamer City of Rome, on her last trip out, made
the port of Milford Haven instead of Liverpool, the
magnificent system of docks, long under construction
at that port, having been at 'last completed, at an ex-
pense of $5,000,000. The completion of these docks at
Milford Haven is an important event, marking as it
does the first practical step in the development of the
project to join Fort Pond Bay, at the eastern extremity
of Long Island, with the nearest harbor on the British
coast for ships out of New York. The substitution of
Milford Haven for Liverpool as a terminus saves the
delay in steaming up St. George’s Channel and up the
Mersey, and, more important yet, avoids the dangers
of the channel fogs and the annoying delays off the
Mersey bar. Sosubstantial is the gain that it islikely,
indeed, the builders of the Milford docks have, it is but
reasonable to suppose, some assurance thatother great
lines will follow the Anchorline and forsake Liverpool.
A great expanse of almost land-locked water is Milford
Haven, having plenty of water, so that the biggest
ships can make their docks at all stages of the tide. It
has now a graving dock 700 feet long, with expansive
wet docks, where small fleets may lie, and a railroad,
the Great Western, the new line having been recently
completed and coming down to the docks, so that
when the passengers land they have but to step aboard
a train and go on without change to London, thus es-
caping the delay and confusion of transfer to a tender
to reach the docks, as at Liverpool. To London from
Milford Haven v¢a the Severn tunnel is 285 miles,
against 201 from Liverpool, it being 14 hours longer
by rail ; the rate of speed being 46 miles an hour, in-
cluding stops, the new line through South Wales pass-
ing through a charming region.

Milford Haven is scarcely more than a pastoral
Welsh town, and is not likely to perceptibly detract the

|trade of Liverpool, which has thriving Manchester,

the bustling Yorkshire towns, and the rich Midlands at
its back. Yet, if appearances go for anything, Milford
has a great future before it. Even without the adjunct
of our own Fort Pond Bay, it insures the saving of quite
half a day under ordinary conditions of weather in the
real if not in the apparent transatlantic passage ; the
official time of east-bound steamers stops at Brow Head
under the present system of running ; and if the pro-
ject of making a western terminus at the eastern end
of Long Island should be put through, it will, it is
claimed. shorten the ocean trip by a full 24 hours.
—_—_— e, ——
A PLEA FOR THE MERCHANT FLEET.

The patriotic sentiment animating the projectors of
the National Maritime Exhibition in Boston will not
fail to touch a responsive chord in the American breast.
The task they have undertaken would seem, at least,
under the present conditions, a difficult one. There
are some—nearly all the speakers at the opening cere-
monies are among them-—who believe that all that is
wanted to bring about the much to be desired end is
government subsidy. To them the solution of the
problem rests upon the humor of Congress. There
are others, however, who do not believe any healthy
development of deep-sea commerce is to be looked for
by that means. Where, it may be asked, does a sub-
sidy come from ? Obviously from the pockets of the
people.

Following the theory of subsidy to its conclusion, it
is readily seen that the greater cost of carriage by
American ships, if not all paid by shipper and con-
signee, is at least paid by their own countrymen.
It comes out of the country, and may fairly be regard-
ed as an additional tax thereon.

There is a reasonable hope of the revival of our ocean
comierce in our well-known ingenuity in that ofttimes
illustrated faculty of finding in machinery and labor-
saving devices a tuccessful competitor to the small-
profit adventures of European capitalists.

Quite recently was described in these columns & new
war ship built by Sir William Armstrong’s company
for the Italians; a ship which, in point of effective-
ness, is said to be far in advance of anything the
world’s costly navies can show. If the promise of this
ship is realized, then not even the costliest ship would
be able to compete with it in its voeation of war. If
this has been the experience in the war fleet, why may
not the same occur in the merchant fleet? Should
Yankee ingenuity discover a type of cargo-carrying
ship that will take more cargo at greater speed with the
same or less fuel, the thing is done. Then neither the
less cost of the European ship, the poor pay and poor
food of its ecrew, nor even the fact that its owner is
content with a low rate of interest on his capital, will
suffice as a barrier against American competition.

Who can say what the ship of the future will be like ?
The principal cargo of the earlier paddle-wheel steam-
ers, even those of the famous Collins line, was the coal
to be used in driving them across the ocean. Then
came the screw. If the advantages of the new type,
that which is yet to be discovered, should be so im-
portant as the advantage of screw over paddle wheel,
it would have the pick of the ocean traffic, and the
British merchant steamer, as now constructed, could
not compete withit. It is the opinion of some that oil
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will supersede coal as fuel on the high seas.
electricity will follow oil.

The field for investigation and experiment is broad
the prizes many. The present exhibition, with its-con-
secutive groups of models showing the progress of
naval construction, and with its collection of faets and
figures concerning ocean comierce, offers an excellent
opportunity for the student and artisan. Perhaps from
this or similar efforts the germ will come that will once
more give us comnmand over the seas without recourse
to so senseless and futile a policy as that of hiring ships
to show the American flag.

_— e r—————
SACCHARIN, THE SWEETEST OF SWEETS.

About nine years ago there was accidentally discov-
ered in the chemical laboratory of the Johns Hopkins
University a substance which at once attracted the at-
tention of the scientific as well as the unlettered public.
In the course of the manufacture of a definite series of
higher derivatives of the carbon compounds, Prof. Ira
Remsen had the collaboration of one of his students,
Dr. C. Fahlberg. The plan was to make all the sub-
stitution products, and toascertain a few of their physi-
cal and chemical properties. That one on which Fahl-
berg happened then to be engaged was found by chance
to be intensely sweet, and was subsequently named
saccharin. It wasshown to be from 280 to 300 times
as sweet as cane sugar, and was deemed especially valu-
able in medicine. Sufferers with diabetes mellitus, by
using very much diluted solutions of the chemical in
their food, could once more enjoy the ¢ sweets of life.”
It came highly recommended by doctors, because it
was known to pass in quantitative amounts through
the human body without any apparent effect on its
varioms processes.

Dr. Fahlberg shortly thereafter went to Germany,
and undertook the manufacture, on a commercxal scale,
of this anhydro-ortho-sulphamine benzoie acid or ben-
zoic sulphinide, otherwise called saccharin, and gave it
his name. At once it found quite extensive use as a
medicinal preparation, as an adulterant, a substitute
for sugar, and the like, both in Europe and, there is rea-
son to believe, alsoin this country. Theimpure produect
for sale in the markets sells at about $15 per pound.
Prof. Remsen, who still econtinues work in the same se-
ries, states in a recent article in the American Chemi-
cal Journal that the commercial form of saccharin is
more than one-half impure, and estimates its sweetness
as but 125 times that of sugar. = It dissolves readily in
boiling water, and has several interesting derivatives
with sweetening power. One of these has been found to
be intensely sweet in the front part of the tongue, neu-
tral in the middle, and exceedingly bitter in the poste-
rior portion near the soft palate. The investigation -
with this compound is the best single proof that there
exist in the tongue twosets of specific nerve fibers, cor-
responding to these two kinds of sensation. Thus it
will be seen that there have been someadvantages from
the discovery and the prominence given this new sub-
stance.

But this has been more than compensated by the
train of evil that everywhere follows in its path.
Authorities differ somewhat on this, but the weight of
evidence lies both in the number and the reputation of
those who condemn its use. Pflugge has shown that it
prevents the action of the ptyalin ferment of the saliva,
whose function is to change the undialyzable starch in-
to soluble grape sugar; that it disturbs the gastric
digestion, so that egg albumen is dissolved in its pres-
ence only after four days ; that it has a deleterious in-
fluence on the pancreatic and intestinal digestion.
He concludes that the substance is not a fit substi-
tute for sugar, and must be especially injurious to
diabetic patients, in whom so much depends on
a good and healthy digestion. Other opinions differ
slightly from this, but a variety of charges are made
against it, for interference, in varying degrees, with the
many kinds of fermentation and the putrefactive pro-
cesses that constantly go on in the huinan system, most
of which are connected with digestion, and all of which
are beneficial. Brewers have found a use for saccharin,
not as asweetener, but more as a preventive of diastatic
fermentation, the like of which is performed in certain
parts of the digestive tract in man. These are, there-
fore, likely to be hindered by the adulterant in this
favorite beverage.

Its use has been made the subject of legislative action
in Belgium, Spain, and France. The Belgian Academy
proclaims that it is not a food stuff, as it does not rep-
resent the nutritious value of sugar, since it seems to
pass unchanged through the body ; thatits application
as a sweetener in food preparations and drinks appears
to be followed by injury to the health ; and that manu-
facturers are therefore warned that they must give
ample notice to the consumer of its presence in articles
of food. In Madrid it is called an adulterant, foods
containing it are forbidden to be sold under penalty,
while the article itself is heavily taxed. The French
government, some time ago, put saccharin under a tem-
porary ban as a substance possibly injurious to the
health. Now it has definitely pronounced against it as
a drug, food product, and adulterant, and has put an
almost prohibitory tariff on its importation.

Perhaps



DeceEMBER 7, 1889.]

. Little has as yet been heard from this saccharin in
public here in America, save as a chemical curiosity.
But there seems to be a disposition among chemists to
believe that it is extensively used. Our medical experts
in the various laboratories of cities and States where
adulterated articles and harmful drugs are sought out
and the criminal processes of indictinent begun, should
direct their attention to this, which is undoubtedly a
deleterious substance. The good of the country should
also be consulted by the specialiste in the Chemical Di-
vision of the United States Agricultural Department
at Washington. Let them ascertain if. the charges
against saccharin be true, and, if so, let them advise
that measures be taken to preventits coming into mnore
general use than has hitherto fortunately been the case.
And if these chargesshould be proved, Congressshould,
like the authorities in France, put such a high tax on
it as will prevent its importation. Dr. Fahlberg has a
patent on the method of making his produet, in this
country, and thus we shall be spared the danger alto-

gether.”

amcatl)-

Smokeless Powder Wanted by the Government—
a Chance for Inventors.

The subject of smokeless powder for military uses
occupies considerable space in the annual report of
Brigadier-General Benet, Chief of Ordnance, just is-
sued. The report says:

*In the absence of a suitable small-arm powder there
has been no substantial progress in the matter of a
small ealiber rifle beyond what has been heretofore re-

- ‘ported, except in the neghtive gain resulting in the ap-
parent abandoninent, or tendency that way, abroad of
all powders but the so-called smokeless.

“This change, involving the return to a grained
powder, is, if permanent, an appreciable gain for all
in economy and efficiency of the product in the manu-
facture of smaif-arm cartridges, and may have been
brought about as much from ‘the difficulty of obtain-
ing uniform and satisfactory results in the way of
velocities and pressures with the compressed powders,
as from the more valuable properties of the smokeless.

‘* No American has yet submitted for trial a smoke-
less powder, and experiment with compressed powders
has shown the same eccentricity as developed abroad,
tending to destroy confidence in the final production
of a serviceable compressed powder cartridge.

¢ All effort, official or otherwise, to date, to obtain a
smokeless powder has been abortive, and American
powder wakers and chemists have .not yet awakened
to the lucrative opportunity presented to them. There

is reason to believe, from an application made to an

officer of the Ordnance Department more than ten
years ago, that smokeless powders originated, like

many other inventions, in America, only to be brought

to the attention of the world in foreign countries, al-
though in this instance the person concerned met with
encouragement of which he did not avail himself.

*“In view of the present status of the powder ques-
tion, it is not deemed expedient to produce a small
caliber rifle for compressed powder cartridges. Such
rifie, however excellent in itself, would be inferior to
foreign arms using smokeless powders, and consequent-
ly unsatisfactory to the army and the country at large.
It is believed, however, that all the elements entering

iinto the problem, excepl the powder, are ready for use |

ithe moment this powderis obtained. A thirty caliber
rod bayonet Springfield rifle has been made, and arod
bayonet thirty caliber magazine arm is now in pro-
gress of construction, in anticipation of the final ac-

quisition of the much needed powder, so that no time
" may be lost in presenting for trial both single-loading
and magazine swmall caliber rifles.”

<
st

-
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Utilization of coal Dast,

The Reading Railroad officials, headedby President
Corbin, recently visited the cowmpany’s coal plant at.
Mahanoy City, Pa., to inspect a new process of making
tuél from coal dust. Heretofore about one-seventh of
the product of the coal mines has been lost in dust. It
is now intended to utilize the dust by making it into
bricks that will burn like hard coal, except that there
are no clinkers, as the bricks burn to ashes. The new
process consists of the coal dust being evenly dis-'
tributed with one-tenth per cent of pitch. This by'an

Scientific dmerican,

PHO TOGRAPHIC NOTES,
The Pyro Developer.—A pyro solution recommended
, for its keeping qualities by the Brétish Journal of Pho-
tography is made up as follows :

Recrystallized sulphite sod:
Citricacid......c.ocoviiiiiiiiiiiiiieiiionenans e
‘Water (if boiled, so much the better)................... 2

The solution will keep for several months without
becoming discolored. - Ammmonia potash or carbonate
of soda all work well with it as an alkali.

Reducing Over-developed Bromide Prints.—In a
communication to the Photographic Club,Mr. Adolphe
M. Levy stated, as reported in the Bréfish Journal of
Photography, that his experiments showed that a
print could be reduced by immersing it for fifteen
minutes in mixed ferrous oxalate and hyposulphite of
soda solution, the latter being made in the proporiion
of one ounce old ferrous oxalate to twenty of hypo. so-
lution. The hypo. was made of strength of 3 ounces to
‘one pint or 16 ounces of water. The cause was attri-
buted to the formation of a small quantity of ferric
chloride salt, which exercises a strong reducing effect on
the silver salts. Other experiments were tried by im-
mersing the print first in a ferrous oxalate solution and
then in a hypo. bath, which produced a similar result.

Washing Prints.—Mr. Augerer’s method of washing
prints is as follows : After a first washing in a pan, the
prints were laid on a sort of sloping desk formed of a
plate of ground glass with the ground side upward,
and over them a constant spray of water is kept play-
ing. Meanwhile the prints are continually rolled with
a glassroller inounted in a fork'handle, like a printer’s
inking roller. This method, now employed in many
establishments, seems to rapidly and repeatedly re-
move—by the pressure of the roller—the saline solu-
tion from the pulpy mass of the paper, replacing it by
water each time. Indeed, there are several systemns for
washlng prints which involve the same principle of
pressure,and release while ‘the print is subJeét to the
action of water.

.

Curious Wills,

The St. Louis Republic, some time ago, had a chap-
ter on wills, showing the testators to have possessed
minds singularly constituted.

Often quoted is the remarkable will of Solomon San-
born, of Medford, Mass., wkn died about fifteen years
ago. Sanborn was .a great patriot, and specially
. gloried in the part Massachusetts took in the revolu-
tionary struggle. In his will he left h's body to Dr.
Oliver Wendell Holmes and Prof. Agassiz, not, how-
ever, without imposing some of the most unheard of
provisions and conditions. His skeleton he desired
prepared in the niost artistic manner known to the pro-
fession, and placed with the many others in the ana-
tomical departinent of Harvard College. While pre-
liminary preparations were being madeincarrying out
this extraordinary request, he desired the surgeons to
be very careful with the skin so that it could be tanned
in pieces of sufficient size to make a pair of drumheads.
Upon one of these drumheads the ** Declaration of Inde-
pendence ” was to be written, and upon the other Pope’s
‘* Wniversal Prayer.” - Fitted in its proper wooden
. frame this ghastly relic was to be presented to a locai
drummer, whom the testator designates a ‘‘dis-
tinguished friend,” upon condition that he would
promise to carry it to the foot of Bunker Hill monu-
ment on each succeeding anniversary of the battle, at
sunrise, and beat upon it the invigorating strains of
¢ Yankee Doodle.”

The skeleton of Jeremy Bentham, in the Hospital
Museum, London, is there at the request of its owner,
who made a special provision in his will to have it pre-
sented to the curators of the hospital, who, upon ac-
cepting the gift, were to have the skeleton ounted
and put in the presidential chair at each meeting of-
the hospital directors.

Dr. Wagner, an American, is up to or even ahead of
the English precedent in the dismemberment idea.
During his life his relatives had given him but little
thought. When it came time for himn to die—he had a
llttle money, about $1,000—his brothers became very
\ kind. After his death, when the will was read, the

following remarkable clause was disclosed :
‘“To my brother, Napoleon Bonaparte, I bequeath

-
-

Some

4,

|

ingenious contrivance is pressed by great machines into my left arm and hand ; fo George Washington, my sec-
large ca.kes.steam beibg used to moisten the mass. So. ond brother, my rlght arm and hand; to my other
hard does it become that it possesses the same power ‘relatives my legs, nose, and ears. My money, $1.000
of resistance as coal, or, in other words, a hundred cash, now in the B—— Bank, I bequeath to the phy-
pounds of pressed coal dust will last aslong as the same sicians .and surgeons who carry out my request by dis-
amount of hard coal. ‘A pressure of thirty-five tons membering my body and giving to each of my relatives
is brought to bear on each brick. There are two the pertion allotted to him or her.”

presses in operation, which, when run to their full ca-l Horatio G. Onderdonk, a brother of the Bishop of
pacity, will turn out about eight hundred tons of the New York, made provisions in his will which would
bricks in twenty-four hours. ' The bricks take up 25 have turned old Draco green with envy. Draco was
per cent less space than ordinary coal, and in conse- strict, and well understood the meaning of the expres-
quence an engine can be loaded to go one-fourth sion * ruling with a rod of iron ;” but had Mr. Onder-
further withgnt replenishing the supply of fuel. All donk lived at the time the old man was preparing his
the officials expressed themselves very inuch gratified famous code, he could have helped to make it more
with the new process. A_ company has been forined, binding. The last paragraph in the Onderdoﬁk will
with Austin Corbin aspresldent for manufacturing read as follows:

this fael. ' +No heir must be an idler, slugga.rd profligate,
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drunkard, gambler ; use liquors or tobacco ; go hunt-
ing or fishing on Sundays ; attend races ;- enter a bar-
room or porter house; neglect to rise, breakfast, and
be ready for business by 9 o’clock ; cr get married be-
fore he or she arrives at the age of 25 years.”

-0

Great Fires at Lynn and Boston,

On November 26, the city of Lynn was visited by fire,
and some eighty acres were swept by the flames, and
property estimated at five millions of dollars was de-
stroyed. Lynn i is devoted to the shq_ema.kmg industry,
and has ranked as the largest shoe manufacturing city
in the world, and the factories of this and allied in-
dustries were the heaviest sufferers.

Two days later, on Thanksgiving day, November
28, the city of Boston was the sufferer. At8 A. M. fire
was discovered in the upper story of a building on the
corner of Bedford and Kingston Streets. From the
same box which had been used in the great fire of
November 9, 1872, an alarm was sent out, but before
the flames could be subdued  a large number of build-
ings in the dry goods district were destroyed and
damages to the extent of over five millions of dollars
were inflicted.

In the fire of 1872 much damage was done by escap-
ing gas. The Boston Gas Company, as one of the out-
comes of that experience, put in a number of valves in
the line of their street mains. The precaution proved
to have been well taken, and the gas was shut off from
the burning district in time to avoid any additional
trouble from its presence.

The recent fire has been attributed to the electric
overhead wires. The crossing of an electric light wire
with one of the wires of the Boston Time Company
has been assigned as the cause. Many or all of the
clocks manufactured by this company stopped a few
minutes before seven o’clock in the morning. During
the progress of the fire, the overhead wires were found
to interfere very seriously with the firemnen’ 8 work, emit-
ting sparks and scintillations freely. This proved there
were plenty of live wires at the hour in question.

The overhead system of distribution of heavy cur-
rents, whether of low tension or high tens‘lon, is a
menace to life and property.

Any system of electric distribution in which crossing
of wires carrying modern light or power currents is
possible involves danger .to the community. Aslong
as such systems are permitted to exist, their dangers
will receive additional illustrations.

Health and Spirits,

‘Whatever may be thought to the contrary, the stand-
ard of health is as liable to fluctuations as the weather.
The barometer is, in a measure, the gauge of the state
of the weather, but we have no instrument for esti-
mating even with an approach to the truth the state
of the vitality of any individual. The customary salu-
tation, eveu when replied to in the usual adverbial
manner, is certainly no accurate criterion of the state
of the health, since a general paralytic often feels
much better than he has any physiological right to do.
And, in opposite fashion, a man who does not know
how he feels mmay be in first-rate health, or at least in_
a splendid condition for opposing those forces which
are constantly tending, like the force of gravity, to
bring a man to earth. Every one knows, in greater or
less degree, that which makes for his physical welfare,
but it is not always realized to the fullest extent that
an improvement in the feeling of health is by no ineans
always desirable in the interests of longevity. To feel
extraordinarily well costs much, and the excessive ex-
penditure of mental force may derange a considerable
number of corporeal functions. The desire to want to
be in good ‘‘form? requires restriction in the case of
many nervous individuals, whose powers are not al-
ways equal to their appetite for high spirits.—Lancet.

- -t —
lmporiance of the South American ’ Trade. ;

No other country in the world can manufacture such
excellent tools and machinery as the United States,
and in no other country are the prices for high grade
articles of that kmd lower than they are in the United
States.

Yet of the $2,219,000 worth of toels and machinery
that the South American republic of Chili purchased
in 1882, only $211,000 worth,’or less than one-tenth of
the whole, was purchased of W8 More than $2,000,000
worth was purchased from England, Germany, and
France.

On such a showing as this, is there not somethmg
manifestly wrong somewhere ? Ought not our manu-
facturers and merchants make more of an effort to ob-
tain this trade than they have done? It would seem
to be the best foreign market open to us. '

&

&>
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To prevent oilcloth, patent leather, and similar ma-
terials from sticking together when rolled, purchase a
few sheets of paraffine-immpregnated or otherwise pre-
pared paper, and roll with the material. This will
prevent the sticking. It will also prevent the fading
of the colors or gloss by keeping out air and moisture ;
the evaporation of the oil is likewise prevented to a
great extent.
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AN IMPROVED BRICK MOULD.

A simple and durable brick press box, arranged to
take up all wear, is shown herewith, and has been
. patented by Mr. Alexander Paul, of Meyersdale, Pa.
The sides and ends of this box are preferably made of
cast iron, with the inner faces chilled, or of steel, the
parts being fastened together by bolts or wedges and
keys, or by both, as shown, while at the bottom, on
the sides, are the usual ears for securing the box
to the bed plate of the brick-pressing machine.
The bolts pass through corresponding apertures in the
sides and ends of the box, and the wedges through

PAUL’S BRICK MOULD,

_apertures in lugs extending from the ends, the wedges
lying in grooves formed on the outer surfaces of the
sides. Each of the ends has on its side edges trans-
versely extending lugs or projections fitting into corre-
sponding grooves in the sides, and at this joint are
placed strips or liners, with wedges on the outer sides,
permitting of easily refitting the box when its sides
and ends are worn out. Between the ends and the
sides are additional strips adapted to serve a similar
purpose. THe wedges serve to hold the ends of the
box tight in the groovesin the sidés, and also to keep
the strain off the bolts.

—
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AN IMPROVED GATE HINGE.,

The accompanying illustration represents a simple
form of gate hinge, which has been patented by Mr.
Peter C. Zimmerman, of Harrisburg, Pa. (lock box No.
49). The hinge is made in two sections, the section
carried by the gate having two downwardly extending’
pintles, about which there are concentric flanges, each
connected to one of the pintles by a projection, and
each of the flanges having an opening on ‘the side

—_—

ZIMMERMAN’S GATE HINGE.

toward the post to which the gate is hinged. Between
the pintles there is also a recess, centrally in which is
a downwardly extending projection. The hinge post
seclion of the hinge has end recesses, with upwardly
extending end projections and a similar central projec-
tion. When the gate is closed the pintles rest within
the recesses, and the central projeetion of the hinge post
section rests in one of the recesses of the other section.
As the gate is turned, in either direction, the pintle
upon the side toward which the gate is swung will en-
ter the corresponding recess in the hinge post section
of the hinge, the projection on the same side of the lat-
ter section passing through' the flange opening and
into the annular space between the pintle and flange,
- while the opposite pintle on the gate section and pro-

jection on the post section swing apart.
———— e e

How Railways Increase Trade.

The following.shows the great increase of trade in
one branch of merchandise only between Mexico and
the United States since the opening of railway com-
municdation between the two countries: In 1880 the
value of American machinery imported into Mexico
was $462,384. In 1887 the value of the same class of
imports was $4,000,000.

AN . IMPROVED LATHE ATTACHMENT.

A lathe attachment to facilitate the turning of €ross-
head wrist pins and similar articles, the mechanism
being simple and positive, and such as can be used in
connection with any style of lathe, is illustrated here-
‘with, and has been patented by Mr. Pliny F. Cole, of
No. 1318 Water Street, Warren, Pa. Upon one side of
the head;stock isbolted a bracket from which two arms
project upward, there being pivoted on the longer arm
a spur wheel in which is a diametrical slot, and on the
shorter arm a pinion meshing with the teeth of the
spur gear. This pinion also wmeshes with a small spur
wheel rigidly segured to the live spindle in front of the
head stock, and in the inner end of the spindle is
tightly inserted a live center upon which a pinion is
loosely mounted. The latter pinion meshes with the
teeth on theinner upper edge of a horizontal reciprocat-
ing link, as shown in Fig. 1, this link being guided in
its lateral movewent by an integral shank which passes
downward between the shears of the lathe, where its
lower end is pivoted in base blocks. This link is re-
ciprocated through connecting rods,the wrist pin of one

| of which travelsin the slot of thespur wheel pivoted on

the longer arm of the bracket, while
at the other end of this connecting rod
is a longitudinal slot, where the two
connecting rods are attached by a set
screw and bolt. By varying the shape
of the bracket and shortening or
lengthening the connecting rods, the
attachment may be readily applied to
almost any form of lathe, and a long
or short motion of the link obtained.
In Fig. 2 the attachment is shown ap-
plied to a lathe in which the crosshead
of an engine is secured, and a cutting
tool is in contact with the pin of the
crosshead. The crosshead is clamped
to the pinion loosely -mounted upon
the center, and as this pinion is given
a rotary reciprocating movement by
the link, a similar motion is imparted
to the crosshead, whereby the cutting
tool is made to travel over more than
half the circumference of the pin, so
that when the crosshead is reversed the
pin will be finished perfectly round.
The loose pinion is so secured upon
the live center that it may be readily
removed from its place in the link and its position
changed as may be desired in the adjustment of the
work.
. Breaking Ground for the Nicaragua Canal.

The engineers and surveyors have been practically at

| | work on the route of the Nicaragua Canal for several

months, but the formality of the official ‘‘ turning over
the first sod ” was not gone through with until October
22, when it took place in the presence of Gen. Delgo-
dillo and staff, of Nicaragua, and Chief Engineer Meno-
cal and staff, representing the Nicaragua Canal Com-
pany. Then, amid the booming of cannon and cheers
of crowds, 100 American picks were, at a given word,
driven into the soil, the shovels and the wheelbarrows
following, the crowd afterward with a great rush tak-
ing the picks, shovels, and wheelbarrows from the
laborers, and all insisting on digging at least a shovel-
ful each, in hearty recognition of the importance of the
event.

Straw vs. Twine.

Early last spring the 11linois State Grange, through its
executive committee, and seeking relief from the extor-
tions of the twine trust, offered ten thousand dollars
for a successful and practical machine or attachment
to bind grain with straw.

For the information of the general public the follow-
ing report is submitted by the executive committee :

We received applications, from persons wishing to
compete for this prize, from every State and Territory
in the Union, also fromn Canada and Scotland. The
comrmittee met August 20, and for three days carefully
looked over and minutely examined the models, draw-
ings, and specifications then submitted by forty inven-
tors, many of the models showing much thought and
inventive genius. July 8 had been intended as a day
of field trial of straw binders, under this offer, but at
this time not a single machine was ready for field
work, and only one working model of full size. How-
ever, as letters and applications continued to-arrive
daily, on this important invention, the August meet-
Ing was adjourned without action, and a final meeting
was held, October 29 and 30, when the committee
decided that the full sized model above mentioned
filled the bill, under the offer, and accordingly tender-
ed the ten thousand dollars. The inventor, however,
declined to deed his straw-binding device to the State
Grange forthis amount of money, having had much
larger offers for his machine and its patents. We have
seen this machine bind grain, and it does the work
much finer and better than can be done with straw
bands by hand. It has an extra attachment for short

 straw or grain, that can beset in motion by the foot

of the driver. This binder seems perfect in all its
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parts, more simple and easier to operate than the
twine binder. The knotter is not as delicate in con-
struction, yet does not take up more room, and is not
as heavy as the twine binders. We consider thisa
matter of great importance to all grain-raising farmers,
for they will not hereafter be subject to the trusts and
combines of the twine men, having plenty of binding
material right at hand on the farm.

o
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AN IMPROVED PORTABLE DAM,

A sectional wing and portable dam, for changing
currents, making channels, washing out sand bars,
supporting and building up caving banks in rivers,
ete, is shown in the accompanying illustration, and
has been patented by Mr. G. H. Lummer, of Cairo, Il
Fig. 1 shows the main portable dam and Fig. 2 one of
the smaller dam sections, the other figures illustrating
some of the uses of these dams. The main dam section
consists of a series of base or sill timbers, to which
vertical front timbers are secured, the latter being also
connected with the sill timbers by braces, strong

cleats making the joints of the structure firm. The
front timbers are made gradually longer or deeper from

COLE’S LATHE ATTACHMENT

the shore end toward the channel, the sill and brace
timbers also being of increasing length, and the faces
of the front timbers are concaved on the up-stream
side, where a face plate is secured, formed preferably
of metal plates, this face plate being a water current
deflector. To the lower edge of the deflecting plate is
hinged an apron, which swings down with itsfree edge
close- upon the river bed, preventing currents from
cutting under the dam. The construction of the
smaller dam sections is substantially the same, except
that the small dam has a like width and depth for its
whole length, and ‘the top of the front timbers, sup-
porting the current deflector, is convexed, so that the
water currents will easily flow along it, and pass over
it at high water. Fig. 3 shows the use of the two
kinds of dam sections for changing the current of a
stream, the main dam section being placed at a suit-
able angle across the river, and the auxiliary dams
ranging from its two ends in such way that the current
will be forcibly directed against the main dam, to be
deflected thereby against the opposite bank and cut a
new channel. In Fig. 4 two main dams are shown ex-

LUMMER’S PORTABLE DAM

tending from the opposite banks to small dam sections
ranging centrally down stream, for deepening the
channel, and in Fig. 5 a main dam is laid to direct the
water currents against a sand bar. Fig. 6 shows a.
series of small dams set along a caving bank to protect
it against the current, and hold the sedimentary
deposits washed over and behind the dams.
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. A Deep Gas Well at Niagara Falls,
. The Buffalo Courier says : The test well of the Nia-
gara Falls Natural Gas and Fuel Company, in the east-
ern part of the village, work upon which was begun
July 16, had reached a few days ago a depth of 2,010 ft.,
without any great amount of gas having been found.
A 5% in. drill is used. At the start rock was found at
a depth of 17 ft. Then the drill passed through 260 tt.
of limestone and 65 ft. of slate and shale mixed. Then
came about 35 ft. of what is known as the Tonawanda
gas sand, but it was as hard as granite, and minus that
porous forination in which gasdeposits are found. The
drill passed out of the Tonawanda sand into red rock,
and went through over 700 ft. of it, into a layér of white
slate about 200 ft. thick. Beneath this stratum of
white slate the first sand was found, and there was
about 75 ft. of it. Then came about 550 ft. more of
white slate, beneath which a bed of red rock was struck,
about 80 ft. in thickness. Next came a 50 ft. vein of
silician rock, about the same as razor hones are made
of. From this the drill went into a sort of a shale, for
about 28 ft. Thisstratum is generally spoken of as the
Uticashale, A 6 in. casing lines the hole for 300 ft. The
fresh water was cased off at a depth of 180 ft., and salt
waterat 280 ft. At a depth of 180 ft. the first gas was

NEW 49

struck, and at 192 ft. the second vein was found, while
at a depth of 227 ft. the third vein of gas, together with
fearfully strong black salt water, was found. From the
three veins, gas enough to supply a couple of families
could be obtained, but there was not sufficient volume
to stop drilling. Inthe Utica shale, in which the drill
is working, the hole is being sunk at the rate of 7 ft. an
hour. -So far the drill has been lowered 208 ft.

While gas in paying quantities is found in Tona-
wanda at a much less depth than that at which this well
now is, the sand in which it is found there was really
granite here. It isconfidently expected that the gas
in paying quantity will be found in the Trenton rock,
which it is thought will be reached at about 2,400 ft.
or perhaps a little deeper. A well at Thorold, Ont.,
about eight miles from here, was abandoned when the
Trenton roek was reached, at a depth of 2,346 ft., but a
Jack of cable was given as a reason of the abandonment
by the contractor. 8. E. Humphreyand George Raymer
are the men working at the well.

—_—_——————
An Ocean Lumber Raft.

The Fort Bragg Lumber Conipaqy, of San Fran-
cisco, is now abont to try the Goldy boom, which has
been in successful operation on the great lakes for
about three years. According to this plan, says the
Pacific Lumberman, a raft will be constructed of
thirty-two pieces, each composed of seven sticks
chained together and arranged in a semicircle, within
which the logs that are to be towed will be placed.
The Goldy boom will be supported by strong cross

chains and fore and aft chains. By this means 1,500,000
feet of lumber can be brought down, or much more, if
the circle is enlarged. The largest Joggins raft, con-
structed in the shape of a cigar, contained 3,500,000
feet of logs. .1f this méthod is successful, a large saw-
mill will be built on the water front, probably at Ala-
meda. It will reduce the expense of shipment $2 or
more a thousand feet.

NEW SPANISH GUNS,

The Spanish government, determined to emancipate
the country from its dependence upon.foreign nations
for its munitions of war, has of late years displayed
great enterprise in the establishment of works for the
building of war ships and cannon.

At Trubia the government has-erected an immense
concern for the production of heavy guns, and is now

‘about to put in Siemens furpaces for the casting of

high grade steel for new ordnance.

Among the guns lately turned out at Trubia are
four which form part of the armament of the new
Spanish steel cruiser Pelayo. Of these two are 49
ton 13 in. guns and two are 11 in. One of the 49 ton
guns, shown in our engraving, was lately proved. The
projectile used was of steel, weight 960 lb., fired with a
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They are constantly experimenting in the laboratory,
investigating and @emonstrating the practicability of
the inventions which reach them, and possess a larger
knowledge of that class of inventions than any persons
living. It becomes a hobby with them, and, although
the pay issmall, the field for continuing their studies
is so large that in their greed for scientific knowledge
they sacrifice their pecuniary interests. Professor G.
D. Seely, who is the examiner in electricity, knows
more of the art, probably, than any man in the coun-
try. He has covered the field of electrical science tho-
roughly. His division is one of the most important in
the office, and requires thorough expertness in dealing
withthe problems which it is called upon to decide.
At the head of the division of chemistry is Dr.
Thomas Antisell. He is another expert in his particu-
lar line. Several years ago the office established a
laboratory, provided with suitable chemical and phy-
sical apparatus, such as balances, batteries, filter
pumps, microscopes, spectroscbpes, platinumn ware,
gas assaying and meling and other furnaces to ena-
ble the examiners to conduct such experiments as they
saw proper in passing upon the applications of in-
ventors.: Whenever it is necessary the office furnishes
heat, power, light, electricity, and chemicals, and there

s

charge of 440 Ib. prismatic powder, which gave an ini-
tial velocity of about 2,000 ft. per second and a pres-
sure near 20,000 1b. per square inch.

The guns are built' on the Hontoria system. The
penetrating power at short range is 32 in. of wrought
iron. Length of gun about 40 ft.

—_— . re———
The Patent Office Examh"en.

« Experts ?” said a prominént official of the Patent
Office recently. “ Why, they are as thick as black-
berries in the summer, and you can hardly enter a
room in this building Without meeting one or more.
The work here is of such a technical character,
embracing as it does the entire. domain of inventive
knowledge, that unless the men who decide upon the
newness and practicability of the thousands of appli-
cations for patents, which they receive annually, did
not thoroughly understand the state of the art, the
court dockets would be crowded with the cases of liti-
gious inventors.” v

Many of the examiners in the different divisions are
men of deep learning. Especially is this true of the di-
visions where the class of applications are out of the
usual run, and represent . the greater inventions, such
as the telephone and the recent advances in electrie
lighting. The experts who are called upon to pass
upon the claims of Edison and others,in regard to
new electrical devices, must of necessity be men who
thoroughly understand the subject. With them it
has been almost a life study, and there is no branch of
the art that they are not thoroughly familiar with.
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TON GUN MADE AT TRUBIA, SPAIN.

is hardly a-day but what some examiner is busy in the
laboratory.

But the experts of this office are by no means con-
fined ta. the divisions of electricity and chemistry.
Every branch of science is treated of here, and the ex-
aminer. must, of necessity, to be competent, be tho-
roughly familiar with their subjects. '

Thednventive faculties of the country seem to run in
shoals, and just at present the subject of naval pro-
jectiles is receiving a- great deal of attention at their
hands. This requires that the man who passes upon
their claims should know his business thoroughly, and
he does.

Mr. P. B. Pierce, who has charge of the sewing ma-
chine division, is another man who can be considered
an expert. He knows more about sewing machines
than any man in the country, and has made the sub-
ject a life study.

And so it is throughout the office. Every examiner
is an expert in his particular lire, and some of their,
places would be exceedingly difficult to fill. The pay
of these men is entirely disproportionate to the in-
valuable services they render. Every one of them
could make a great deal more out of the office as an
attorney, but theyseldomleave. Why this is, nobody
seems to know, unless it is that the work is con-
genial, and they are so wrapped up in it as to be

' willing to sacrifice their other interests for the sake .
of the opportunity for scientific rescarches which

their position  so abundantly gives them.— Washington
Post.
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The History of a Star.

One of the strangest discoveries made by 8ir William
Herschel was that of * fire mist” in the heavens. With
his giant telescopes he could discern, besides unknown
planets, stars, and neb ul®e, certain fa.mtly luminous
spots in the sky caused, apparently, by the existence
of scattered nebulous matter. Thismysteriousappear-
ance seems now, under Mr. Lockyer’s new meteoritic
theory of the constitution of the celestial bodies, to
range itself quite naturally in the regular sequence of
phenomena by which we are able to trace the life his-
tory of the universe. But it is only fair to recall the
fact that Herschel himself assigned to the nebulous
mists of celeatial space a place in the development of
the material creation precisely like that which they
occupy in the new hypothesis. Only, Herschel dealt
with a supposed self-luminous substance of a highly
attenuated nature instéead of with swarms of clashing
meteors or meteoritic dust. According to either theory,
however, we find in those glimmering clouds of space
one of the earliest Torms in which the great celestial
bodies make their appearance—forms no more resemb-
ling the blazing suns or the encrusted planef® ultimate-
ly to be developed out of them than an acorn reseinbles
an oak, but representing a stage of creation as far tran-
scending in remoteness of time the first geological
period of a body like the earth as thatsurpasses in the
ratio of antiquity the records of Adam’s career in

Eden.

In the Nineteenth Century for November, Mr. Lock-
yer has published, under the caption adopted for this
article, what is perhaps the best popular statement he
has yet made of his meteoritic theory. It is a theory
that has not been accepted by all astronomers, and
in some of its aspects has been sharply contested, but
it supplies an orderly account of phenowena that have
"not been so well linked together in any other way, and
‘in many respects it is a decided advance upon the old
nebular theory of our orlgm

The earth is journeying through space in two ways.
First it is circling around the sun, going more than a
million and a half of miles in a day. But thesun itself
is in motion, flying at the least half a million milesin a
day in a direction not quite at right angles to that in
which the earth travels, and the earth has to accom-
pany the sun. 1n consequence our planet is really gy-
rating through space in great spiral sweeps around the
sun, and so advances from the southern toward the
northern part of the firmament. If the aturosphere
were renewed every day, we should be constantly
breathing the air of new Fegions. And, in fact, there
is one way in which we do come in contact with the
contents of the unknown parts of space into which we
are hourly advancing, although we may be unconscious
of it. That is by the fall of meteoritic matter upon the
earth. Taking no account of the ether, space isno more
absolutely empty than the air of a room is perfectly
clear of impurities. As the air is filled with floating
dust, so interstellar space abounds with dust of a dif-
ferent kind, the scraps of the unfinished universe. As
the earth speeds along, this dust’of space continually
falls upon it, the larger particles catching fire from
friction as they rush into the atmosphere, and thusap-
pearing as falling stars or meteors; the finer grades
simply sifting down through th'e air, and making their
presence visible on the snows of mountain peaks and
in the ooze of the ocean’s bottom. Occasionally a
meteorite more massive than its fellows survives the
fiery passage through the atmosphere, and falls a blaz-
ing mass upon the earth.

It was a striking idea of Mr. Lockyer’s to take one of
these messengers fromn outer space and submitit to the
analyzing powers of the spectroscope.. Why might not
this tiny inhabitant of the heavens fallen upon the
earth have some secrets to reveal concerning the con-
stitution of the other bodies from the midst of which it
came? Upon the result of this experinient Mr. Lock-
yer founded his theory. The result of the experiment
in brief was that when a meteorite was reduced to dust,
and that dust was submitted in thelaboratory to a low
temperature, and the light emitted by it was examined
with the spectroscope, its spectrum was found to be
identical with that given by the faintly glowing nebuise
seen in the heavens. With higher temperatures the
meteoritic inatter gave spectra agreeing with those of
many of the stars. The resulting theory is that the
nebule are clouds of meteorites or meteoritic dust heat-
ed, and so caused to glow, by their mutual collisions,
and that many starsare not globes of gaseous matter
like our sun, but meteoritic swarms so compacted that
a fierce light is caused to blaze from them Hy the con-
stant and violent clashing of the meteorites. With
this idea in mind we can then range the nebul® and
the stars into a continuous series, according to the de-
gree of density that the meteoritic swarms have at-
tained, and the consequent intensity with which heat
and light are developed in them. Their varying spectra
give a clew to their condition in these respects.

. Beginning as far back as we can go, we find that the
wonderful power of photography takes us a step be-
yond the utinost reach of the most powerful telescopes.
There are nebulous objects.in the heavens faintereven
aan those invelerious .clouds of fire mist that. the

enormous reflectors of Herschel revealed to his aston.

ished eyes. The forms of nebuls® that the most gigantic

telescopes cannot reveal to the eye have already imn-
pressed themselves upon photographic plates exposed
to their strange radiations. The reason they can thus

be discovered even when too faint to mmake any impres-
sion upon the eye is because the photographic plate
possesses the property of accumulating the effect of

radiations falling uponit, which the human retina can-
not do. The longer the plate is exposed, the more it
detects. According to the theory we are consid?ring,
these photographic nebul® must be regarded asswarms
whose component meteorites are so scattered that col-

lisions are comparatively rare, and the consequent radi-

ation is so slight as to be unable to impress the eye
with a sense of light.

Next come the nebulous mists of Herschel, in which
the condensation has progressed a step further and the
meteorites are firing up with the heat of more frequent

and more violent collision ; then the various classes of

brighter nebul®, wherein the condensing process has
become more pronounced; next star-like swarms so
compacted that as seen across the enormous spaces
separating them fiom us they cannot, by the eye alone,
be distinguished from stars resembling the sun. The
stars divide themselves into several classes, each suc-
cessive class being characterized by a spectrum which
indicates that it is denser and hotter than the preced-
ing class, until wereach the hottest stars of all, in which
the meteorites, rushing and swirling and grinding ever
closer and closer in the resistless embrace of gravita-
tion, have, in consequence of the resultmg heat, been
reduced to vapor-

Tt is believed that our sun has not only reached but
even passed this stage, for, as we shall see, there is a
downward as well as an upward course in this strange
history. Following the hot and gaseous stars, we find
another series in which the evidence is of decreasing
energyand of gradual extinction. Theheat is radiated
away into space, the outside of the star cools first, a
cloud-like shell surrounds it and slowly extinguishes its
radiation, the whole character of its spectrum changes,
it glares with a red light, showing the absorptive influ-
ence of the gases that are, so to speak, smothering it,
and finally it shines no longer. According to Mr.

Lockyer the fate that awaits oursun (and it hasalready
progressed half way down the shady side of solar ex-

istence) is to be put out by an excess of carbon vapors
in its atmosphere. But after a star has thus been "ex-
tinguished, the process of cooling and condensing goes
on within its core until it is ehanged to a solid globe of

metals aud minerals like the earth and the moon.

Such is the life of a star. .

#The stars. we have been describing exhibit a regular
sequence of events throughout their history. Theyare
the orderly and well-regulated citizens of the celestial
empire. But space contains erratic stars which cannot
be classed with our own benignant, well-mannered,
and still sufficiently warm if rapidly aging sun. They
are the variable stars, which in many cases increase
and decrease enormously in brightness in more or less
regular periods, and the so-called new stars which
suddenly blaze out in the heavens and then slowly fade
from sight, never to appear again. The meteoritic
theory undertakes to account for these irregular varie-
ties of stars also. According to Mr. Lockyer’s idea,
variable stars are formed by two swarms of meteorites,
one revolving close around the other in an elliptic orbit,
so that when their centers are nearest together, more
meteorites come into collision than when they are
further apart. The outburst of a new star he sup-
poses is caused by the meeting of two elongated swarimns
in space, like railroad trains coming into collision at
the crossing of two roads. At the point of meeting
there will be a dazzling display of light owing to the

crashing together of the meteorites, and this will last

as long as the swarms are passing their common meet-
ing point, after which the *star  will disappear.

It has long been known that comets are condensed
swarms of meteors, and Mr. Lockyer, of course, includes
them in his theory. The most mnysterious thing about
a comet is its tail, which is evidently composed of

something that the sun drives off from the body of the

comet as it approaches. As the comet swings around,
the tail always keeps on the side away from the sun.
It is significant that comets which have come perma-
nently under the government of the sun’s attraction,
and continue to revolve around it in regular periods,
gradually lose their tails, the apparent reason being
that the material which the sun rejects finally becomes

eliminated from them. According to the Lockyer

theory, the tails of comets are probably composed
largely of gases existing in meteorites, and which can

be driven out by comparatively slight heating. This
gaseous matter is repelled by the radiant energy of the
sun, which is- the very life blood of the solar body,
sinee it also prevents the collection of absorbing vapors

in its atmosphere. When the energy begins to fail,

the permanent gases begin to clvuse in upon the doomed

star, and its final extinetion is only-a matter of time.

How different is the aspect in which such studies as
these present the universe to our view from that in
which it appeared to men informer times! Then the
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celestial bodies were looked upon as something differ
ing in their very essence from terrestrial phenomena.
A complete distinction was imagined between the
heaveus and the earth. But now we see that they are
continuous—one in comporition, identical in origin,
united in destiny. We are in touch with the whole
creation. Stars have a beginning, a development, a
noontide of life and energy, a period of decline, and an
ending that we may call their death, like all other
things ; and, thanks to the telescope, the spectroseope,
and the photographic camera, there is not a stage in
their marvelous history in which we cannot recognize
the operation of Nature’s most familiar laws transforin-
ing the common substances that compose the earth
into all the wonder works of the heavens.—Garret P.
Serviss, inthe New York Sun.
— et r——
Professor Gale the Discoverer of Electrie
' Telegraphy ?

In a cabinet in the Western Union telegraph office in
this city may be seen the crude apparatus, his own
handiwork, with which Samuel Finley Breese Morse
made the first practical demonstration of his conception
of recording signals by the action of electro-mragnetism
at a distance, the distance being not greater than
across a large room. When the length of the wire was
increased, the action was so enfeebled as to render the
apparatus inoperative. Leonard A. Gale afterward
suggested to Morse to wind his electro-magnet with a
fine wire (of high resistance) and thus adapt it to the
purpose for which it was intended, viz., the transmis-
sion of signals to great distaneces." )

But suppose Morse did construct a telegraph consist-

ing of a stylus moved by electro-magnetismn, which was
exhibited in actual operation for days or weeks or
months, was it a successful invention? Would the
Western Union Telegraph Company purchase or use
such a machine now? Did it not lack an essential in-
gredient which was necessary to its commmercial useful-
ness? Did he go any further in principle, if he did in
degree, than did Henry in 1831? It wduld seem that
he was following a wrong principle, the principle of
small resistance in his electro-magnet and a strong cur-
rent of electricity ; and that the great discovery in the
art of telegraphy was that of employing high resistance"
in the electro-magnet, with a small core, and a corre-
sponding diminution in the strength of the current re-
quired. This was accomplished by Gale, in his fila-
wental, thread-like magnet wire, rendered practicable
by the placing of the battery elements in series. - With
.sueh a battery, the slender filamentary magnet wire,
attenuated to the last degree of fineness, nay be mwade
to do its work through a circuit of hundreds of miles
with a small expenditure of electric force. This was
really the grand discovery in the art of electric tele-
graphy. without which it could not have become a
practical art.
- Of course, the form into which the wire lscmled may
be varied at pleasure ; it may be wound upon a cylin-
der or a horseshoe, or it may surround a galvanometer
needle. All these forms are old. The principal and
great thing is the attenuated conductor, and its use in
donnection with a series of many cells. There may be
a preference in the metal from which the attenuated
conductor is made. Practice will evolve all these col-
lateral advantages.

-We think we are not mistaken in saying that, but
for this.discovery, electric telegraphy never would have
become a fact. We may suppose it to have been the
discovery of Professor Gale. It may not have beenso;
it may have been the discovery of Professor Henry.
But whoever discovered it, it is undoubtedly the great
discovery. in the art of communicating intelligence to
a distance by electricity. We have given a more de-
tailed account of it, in order toillustrate what we mean
when we raise the question whether the claimed inven-
tion of Morse was ever successful. He may have made
a telegraph that would record arbitrary signs, capable
of being interpreted ;: but was it a success, or was it a
failure ? Did it ever go into use? What was the ob-
ject of all the experiments made by him and others?
Was it not to make an electric telegraph that could be
successfully used by the public, and have a commercial
value? Did he succeed in making such a telegraph or
in finding out,euntil Gale told him, the principle upon
which it could be made ? We do not so read the evi-
dence. In view of the most recent decisions, Gale, and
not Morse, is the man to whown we are indebted for the
art of transmitting telegraphic signals to a sufficient
distance to be of any practical utility.—Zhe Hlectrical
Engineer.

————— e r—

A NATURAL gas field which was lately discovered a
few miles east of Welland, Ont., is being developed
with ‘energy by the company of which Mr. Eugene
Coste is manager. The second well, which was com-
pleted a_few days ago, ‘has been torpedoed with 40
quarts of nitroglycerine, and the result, after. careful
 measurement by Mr. Coste, shows a production of over
500,000 ft. of gas per day. .The closed or rock pressure
of the two wells now completed is 4756 pounds to the
square inch, which wonld allow the gas to be: piped
100 miles. -
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Sorrespondence

To the Editor of the Scientific American.
Observing that you quote with approval, in your
issue of November 2, the utterance on the part of the
International Marine Conference that “ The term
‘starboard your helm’sball mean that the wheel or
tiller, rudder, and bow shall go to the starboard,” ete.,
it occurs to me to be surprised that you do not com-
ment upon the confusion of ideas which, it seems to
me, is likely to be caused by the words ‘ wheel, tiller,
rudder, and bow shall go.” Except in the const,ru’ction
of some steam vessels, where the tiller is placed abaft
the rudder post, so that it goes as tha rudder does, the
rudder and the tiller manifestly cannot go in the same
direction, and to the heimsman of a sailing vessel which
is steered by means of a tiller, ‘‘ Port your helm!™
means that the tiller goes to port and that the rudder
and the bow go to starboard. Strict adherence to the
letter of this article is therefore impossible, and if an
article or rule cannot be so adhered to, it is dangerous !
If no attempt at strict definition was made, and ** star-
board ” was taken to mean the direction of the bow,
each steersman could settle for himself the side to
-which he shall put the ** wheel or tiller or the rudder.”
80 long as the ship.heads rightly, what matter how
she gets there ? A. 8. G.
[We only quoted the terms as they were given in a
proposal before the conference. As the steering rules
are to be passed upon for amendment, the absurd
terms will no doubt be discussed and the word filler
placed in its proper relation.—ED.]

PP -

To the Editor of the Scientific American :

I have read your account of the doings of the Inter-
national Marine Conference; and am reminded of some
early experience. When a boyand “ in swimming ” in
Lake Erie, I have many times put -my head under the
water and distinctly heard the pounding of the pad-
dles of sidewheel steamboats long before the boat was
in sight, and could easily tell from which direction it
was coming.

Now we know that water trunsmits sound with great
rapidity as compared with air, and sounds so trans-
mitted would not be liable to interference by storms
such as the air offers; and it seems to me that if a box
containing a diaphragm similar to that of a mechanieal
telephone, with sufficient projection to protect the dia-
phragm from disturbance by the motion of the water,
was placed deep in the water, say one at the bow, one
at the stern, and one at each side, and a wire attached
-to each diaphragm, or, perhaps, even a speaking tube,
and all leading to the pilot house, a listener could dis-
tinctly hear such sounds as would be made by the
strokes of a paddle wheel or the roar of a screw pro-
peller, and could determine the direction from which
they came. Exploding bombs dropped into the water
would surely give such shocks as could be heard many
miles away. Perhaps the scheme is very old, and has
" long ago been determined to be impracticable. Please
give me your opinion of it. R.W.

[The transmission of sounds through water has been
long known, and through the earth has been in prac-
tical use, since our early history, by the Indians, who
trace footsteps by placing the ear upon the surface of
the ground. Its application on board of a moving
steamer, or even sailing vessel, would probably be
impracticable, from the presence of local noise and
tremor.—ED.]

Rope Driving.*
BY LOUIS L, SEYMOUR, PLYMOUTH, MASS.

The difficulty heretofore experienced in transmitting
large powers from a central station to a number of
buildings lies chiefiy in the fact that shafting must be
ran at various angles with the main shaft of the prime
mover, necessitating quarter turns in belting, bevel
gears, or other similar arrangement, usually placed in
snbways, where adjustment is not easy and the atten-
tion given is only casual.

Now that the transmission of large amounts of
power by manila rope is carried on successfully in
many pla.ces, the points which most interest manufac-
‘turers are:

‘What is the first cost of the transmitting apparatus ?

How long do ropes last ?

How far will they carry power without serious loss
in the transmitting apparatus ?

Assuming the Corliss engine at the Nourse Mills to
be a fair sample of direct belt transmission, we find
that a belt fiywheel thirty feet.in diameter and 110
inch face is used to transmit a thousand horse power at
a speed of fifty-seven revolutions per minute. Eighteen
13 inch ropes would be required to transmit the same
power on a flywheel forty-six inches wide, while a
rope wheel 110 inches in width would carry forty-four
ropes, transmitting 2.400 horse power.

‘In a rope drive recently planned by the author, two.

hundred horse power is conveyed from a ten foot rope
sheave on a jack shaft running.122 revolutions per

» Abstract of & paper read before’ the semianninal meeting: of the New'

Englsnd Cotton Manufscturers’ Asseciation, st Boaton, October 30, 1880.

‘& Wire rope passing over..a smail pulley.

minate, to & driven sheave, sixty inches diameter, by
five wraps of 1% inch rope, each 178 feet long, requir-
ing in all 930 feet of rope weighlng 815 pounds and eost-
ing $130.40,

To transmit the same power, a 27 inch double ieather
belt would be employed, at a cost of $725 or nearly five
and a half times as much. Taking Lockwood &
Green’s estimate of rope sheaves at the Washington
Mills, their cost was found to be $5,696.10, while for
belt pulleys the cost would have been $6,846.75, leaving
a difference of $1,150.65 in favor of rope sheaves..

The conditions necessary to a successful rope trans-
mission are properly grooved iron sheaves and a rope
of uniform diameter. Y .

According to Unwin, the coefficient of friction for a
rope on a metal pulley=28, and with this form of groove
the normal pressure between the rope and the sides
of the groove is greater than the force pressiag the
rope into the groove in the ratio of the cosecant of 46° :
i, hence the coefficient becomes 0°7.

A usual mistake in the form of groove consists in
making it round bottomed and slightly smaller than
the diameter of the rope.

This form of groove has never failed to wear out a
maximum amount of rope in a minimum amount of
time, and its use is largely responsible for nuinerous
failures of ropes to drive satisfactorily. » )

Cotton ropes are much used in foreign countries for
driving purposes, and when treated weekly with a
compound of piteh, wax, and lampblack work very sue-
cessfully.

Probably the most satisfactory rope for driving pur-

| poses is composed of manila whose fibers have been

treated with an emulsion in the process of manufac-

ture which effectually prevents the internal wear and

lessens the fwiction of the fibers upon themselves when
passing around a sheave. The emulsion also acts as a
lubricant between the rope and the groove in which it
runs. Such a rope needs no after application to make
it pliable; and after a few months’ .usage becomes
glazed on its bearing surfa.ce, when all external wear
apparently ceases.

Ropes having four strands around a central core are
used in sizes of 114 inch diameter and upward, those of
three strands without a core being used in smaller sizes
for facility in-gplicing.

Proper rope driving is of so recent date in this country
that no reliable data are available regarding its life.

Judging from the appearance of some ropes which
have run over three and half years, after transmitting
more than twice their rated capacity, the life of a
rope would be not less than seven years.

In earlier drives muech difficulty was encountered
in the selection of the proper splice. Both the ordi-
nary short and long splices caused a. jerky motion in
the rope, and they were finally discarded for what is
now known as the English splice.

From experiments recently made -at the Watertown
arsenal the breaking strain of manila transmission
rope is 9,500 pounds per square “inch of section and
about 7,000 pounds at the splice. .

Taking the case of a 13{ inch rope traveling 5,000 feet
per minute, the initial tension necessary in belt driving

| is entirely absent. Its weight being only % of a pound

per lineal foot, the tension due to its weight is very
small. The tension due to the power transmitted is
330 pounds, and that due to centrifugal force is 216
pounds, making a total of less than 550 pounds, or 3.4
per cent of its strength, at the weakest point, the
splice.

. The centrifugal force, when passing around a sheave
at such a rate of speed, isso great that the tendency to
hug the sheave is entirely overcome and the ‘‘loss of
work caused in pulling the rope out of the groove,”
mentioned by some writers adverse to rope driving, is
seen obviously not to exist.

Where a number of ropes are used side by side for a
single drive, they should be in one piece, wrapped as
many times around the sheaves as may be necessary to
transmit the power required, with a single take-up
sheave, when the pulleys are of the same diumeter.
‘When the diameters vary greatly, the double take-up
arrangement should be used.

Such a warp has but one splice, and the slack caused
by the stretch of the rope.can be taken up without
resplicing, and the loss of power when several ropes of
varying diameters are.run independently on the same
sheaves is avoided.

For long out-door transmissions the movable take-
up sheave (usually set in a frame sliding in ways) has
a weight attached to its carriage, which takes up the
slack'and gives it out, alternately, in dry and moist
weather.

Where the driving and: driven pulleys are of the
same diameter, a wrap is not a necessity, as each
rope, no matter what its size, drives its share.

The length of span for long drives should not ex-
ceed 160 feet, ordinarily, and when this rule is ob-
served, power may be easily transferred two or three
thousand feet with but slight loss.

The take-up sheave is placed in a frame slldmg in
ways, to which is attached a weight of 400 pounds, on
This pute

© 1889 SCIENTIFIC AMERICAN, INC

a strain of 200 pounds perlay of the rope or 85 pounds
less than the actual working strain- when transmit-
ting 100 horse power. The friction of this trans-
mission, at 8,500 feet velocity per minute, is 4.94
horse power, and it is difficult to see how any other
form of transmission could be applied, with so small
loss from friction, even at a much greater first cost.

In conclusion, the advantages of manila rope trans-
mission are :

Small first cost.

Slight attention required.

Close alignment unnecessary.

Transmission of large amount of power in small space.

Adaptability to transinission at any angle, in any di-
rection, and at any ordinary distance, without serious
loss from friction.

e et Ol

The Edinburgh Electrical Exhibition of 1890,

Tn its general appearance, says Emngineering, the
building somewhat resembles the structures now asso-
ciated with exhibitions, and yet there are one or two
distinctive features indicated in the perspective view.
The characteristics of Moorish design are borrowed to
give it™a light and attractive decorative appearance,
particularly in the case of two towers, which form a
prominent feature in the elevation, as they fiank the
principal entrances, and in tlte series of domes with
turrets at either end 6f the building. The Union
Canal passes between the public road and the exhibi-
tion grounds, and the main building is built parallel
with the canal. From the main road a steel girder
bridge carries the entrance way over the canal, and
this way, which, like the bridge, is covered in with a
light awning, diverges in circular lines in two diree-
tions to the main entrances. The main building, which
is 170 ft. from the canal, is 700 ft. long and 200 ft. in
width. Running across the center of the building at
the entrance is the principal eourt, with a high arched
roof, and on either side of the ceremonial entrance are
to be reception rooms. The general courts right and
left of this principal one are 50 ft. wide. The total
floor area is 177,000 square feet. There is to be a large
concert hall 200 ft. long and 100 ft. wide, which will
have the distinct advantage of being separated from
the general exhibition courts. There will, of course,
bé the usual dining and refréshment saloohs. At the
west end of the building there is to be a promenade
with veranda, from which a fine view of the grounds
will be had. The suburban railway intersects the
grounds, and is to be bridged by a strong timber strue-
ture 30 ft. in width. On the side of the railway oppo-
site to the main building is to be the general miachinery
hall, 700 ft. long ‘and 150 ft. wide, having a floor area
of 99,600 square feet, and in close proximity there will
be a boiler shed.. Throughout the buildings there will
be the usual structures. When the plans were before
the Dean of Guild Court at Edinburgh, the Lord Dean
of Guild complimented the civil engineer and stated
that he thought the plans were admirable. It may be
added that the executive are trying to arrange that
several typical American locomotives will be exhibited
alongside engines of British build, and that if possible
several rune will be made between Edinburgh and
London with these locomotives, to test the relative
efficiency of British and American engines on English
railroads. The results will doubtless be very interest-
ing. This shows the desire of the executive to produce
something distinctly new. Mr. W. A. Bryson, a mem-
ber of the Institute of Electrical Engineers, has been
appointed engineer and electrician, and his connection
with the Glasgow and other exhibitions gives a guar-
antee that, so far as his efforts are concerned, the
exhibition will be a success. Arrangements have been
made for forwarding to Edinburgh exhibits at the
Paris exposition from Russia, Italy, Austria, China,
and the East Indies. .

——— e —
Elevators—Liability—Carriers.

An important decision was recently rendered by the
Supreme Court of California in the case of Treadwell
vs. Whittier et al.. The case arose upon an action to
recover damages for personal injuries caused by the
falling of an elevator in which the plaintiff was riding
in the defendants’ store building. The Supreme Court
held, in affirming the judgment of the trial court, that
the defendants, in operating their elevator, were carriers
of passengers, and the same responsibilities as to care
and diligence rested on them ason' carriers of passen-
gers by stage coach or railway ; that, while they were
not insurers or warrantors of the safety of passengers
to the same extent as common carriers of goods, <. e.,
insurers against all injuries except by the act of God
or by public enemies, still they were liable for the
slightest neglect and were held to extraordinary dili-’
gence and care ; that the manufacturer of the elevator
was defendants’ agent or servant in its construction,
and that they were responsible for any want of care of
the maker-or builder ; and that,.like common carriers of
passengers, they must keep pace with seience, art, and
modern improvements in supplying safe obtainable
vehicles, machinery, and appliances for their use, and
Lmuat use every precaution which human skill and fore-
sight can suggoest.—Bradstrest's.
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THE BOSTON MARITIME EXHIBITION.

Thelighthouses of the coast, with their great lenses,
clockwork oil feeds for lamps, and revolving curtains
or turrets for flash lights, are objects familiar to many.
So are life-saving stations, life boats, life rafts, mor-
tars, rockets, life lines. Many have gone up into the
towers of the Weather Bureau’s signal stations,visited
navy yards and ship yards. Few, however, have seen
them all, while many have seen them without under-
standing.

In the big Maritime Exhibition at Boston, in the
Mechanices’ building, are grouped together the most
interesting objects of this kind, together with all the
new apparatus designed for use on sea or coast, the
various and curious furnishings for ships of war,
mercantile and fishing fleets, guns, torpedoes, buoys,
instruments for surveying the sea and sounding its

~ depths, for the study of live forms of the ocean as it is
carried on in the curious craft of the Fish Commission,
and-much else pertaining to seafaring life or looking
to the governance and protection of sea industries
and the mariners engaged in them.

Entering the main hall, the first object that attracts
the eye is a graceful schooner yacht in ful figure.
(See main view, first page). It is the Quickstep, built
by the famous Burgess, and, like all his boats, having
a noble sheer and lines so delicately drawn, so true, it
seems as though they would scarce disturb the play of
ripples upon a summer’s sea. The pitch pine spars
tower aloft and lean rakishly backward, a glistening
main boom shows its length over the stern, and an
enormous jib boom stretches far outward over the
bow. Her dimensions are: Length over all, 78 ft.;
water line, 58 ft.; beam, 14 ft.; height of masts, 84 ft.
The 7th Regunent band, N. G. S N. Y., plays from her
main deck. A very proper
exhibit is this noble craft,
nor too prominent, either,
seeing it represents the
only class of Yankee craft
that has of late borne our
colors to the fore. To re-
gain'a maritime ascenden-
cy, or, at least, to make an
effort in that direction, is
one of the purposes of the
present exhibition.

The models of the Fish
Commission’s steamers
Fishhawk and Albatross
(see upper left hand corner
of front page) are about
seven feet long, thus mak-
ing it possible to study
their details—the tanks for
fish and spawn, the drag
nets for catching shell fish,
crustacea, sponges, gul f
weed, and the like, the nets
for big and little fish, mi-
croscopes for studying mi-
nute sea forms, self-regis-
tering thermometers and
hydrometers. These steam-
ers have floating anchors,
raft-like looking objects,
which, drifting much slow-
er than a vessel, hold her
head up to windward when
her zoological commanders
would lie by in a seaway
for observation and study.

From right to left,in-the
greathall, many large ob-
jects attract the eye.. Now
it is a barbarian proa of the Ladrone Islands or an
Arab dhow; now a Chinese junk or a Genoese fisher
bark, xebec or polacre, with lateen sails and bamboo
booms. You canstudy the progress of sail makingand
setting, from the earliest times ; the ancient square-sail
cut, the rise and progress of the fore
and aft rig. Here is the North Sea
fisherman and our own banker,
here a faithful image of the lugger,
the Snow, and so on.

To the American ambitious, like
the projectors of the exhibition, to
see our flag once more taking its
rightful place in deep water, the
more modern craft, handiwork of
Awmerican builders, have a peculiar
interest. He will find exact models
of the new cruisers, of ships, barks,
brigs, schooners, steamships, and
steamboats. He will find a section
of a rope of 120 fathoms of the larg-
est siZe hempen hawser known (see illustration). It
was made at the rope walk of the Charlestown navy
‘yard, and is 25 inches in circumference, weighs 15,000
pounds, and will resist a strain of 212-58 tons.

He may also see how ships are constructed, the
great marine engines for steamers in their various
stages of construction, and view the ponderous ma-
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MINIATURE CANAL AT THE BOSTON MARITIME EXHIBITION

chinery used. A notable exhibit of this kind is fur-
nished by the famous Atlantic Works of East Boston.
Turning to the left as you enter the building there is
an inclosure where, arranged side by side, are photo-
graphs, some of them six feet across, bging exact re-
presentations of the in-
terior of the Atlantic
Works ship yard and
its various workshops.
A view of the interior
of the main shop and a

HAWSER, 25 INCHES IN CIRCUMFERENCE.

general view of the yard and shops of these works are
shown at the bottom of the first page.

This corporation, organized in 1853, has an extensive
plant, on deep water, directly opposite the Charles-
town na y ard. Their specialty is marine work, and
they have excellent facilities for handling this class of

work. In Apri, 1888, their
‘machine shop was destroyed
by fire, and in its place they

have erected a model shop, consisting of two brick
buildings, 90 feet by 200 feet and 70 feet by 87 feet
respectively, which are fitted with the best of tools
and appliances, including a Sellers traveling crane of
15 tons capacity, shown in the right hand cut. The

NAPHTHA LAUNCH FOUR HORSE POWER.

forge shop, boiler shop, and pattern shop oceupy sepa-
rate buildings. Upon the end of the wharf is a pair of
shears, made of plate iron, 120 feet in height, and capa-
ble of lifting 150 tons (see cut).

During the war of the rebellion, this company exe-
cuted a large amount of work for the government, em-
ploying about 800 men continuously, and made an ex-
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cellent record for themselves. They have since built
several sloops-of-war and revenue cutters, but the great
increase in facilities for building steamships, etc., in
Philadelphia, Wilmington, Chester, ete., has, of course,
interfered with successful competition in this line of
work by New England concerns. The Atlantic Works
have turned out a ‘large number of ferry boats, taw.
boats, steam yachts, ete., and have a reputation for
first-class work. They also have done -a very large
amount of repair work upon hulls and machinery of
foreign and domestic steamships.

. Pure drinking water for thoses who go to sea is a ne-
cessity. On land, especially in erowded cities, how to
obtain it has come to be one of the mégt, important
problems of the day. Organic matter and other impu-
rities are discovered by analysis inthe drinking water
furnished to all cities. A new process has been dis-
covered of purifying water. It is shown here in the
machinery section, by a working model of what is
called the cold blast water still (see front page). Its
most striking feature is the simplicity of its parts and
the thoroughness with which it does its work. It is
quite unlike other stills. With this (the Chase system)
the water is clear as erystal, and its purity may be in-
ferred from the following analysis: Oxygen gas, 33%
per cent; hydrogen, 6624 ; sulphate of potassa, .00;
chloride of sodium, .00; carbomate of soda, .00; car-
bonate of lime, .00 ; carbonate of magnesia, .00 ; oxide
of iron, .00; silica, .00 ; organic matter, .00 = absolute
purity, 100.

The water is received in the bottom compartment
where. is a steam coil for vaporizing. The steam rises
into the top dome. Air is first admitted to central
upright column, from there being drawn into
the dome and mingling with the vapor, thus aerating
the water and giving it life and sparkle. The water
jacket condenses the vapor in the dome, and the con-
densed water passes off through the inclined tube into
the reservoir or receiving
tank. The impurities set-
tle to the*bottom. The
still runs itself, and will
purify any kind of water,
salt or fresh g the capacity
of the largest kind being
sixty gallons per hour.
Thisadmirable stillismade
by the Cold Blast Still
Company, , Swett Street,
near Albany, Boston, Mass.

In the basement of the
exhibition building there is
a canal, quadrilateral in
shape, 565 feet long, 12 feet
wide, and 6 feet deep. Over
its smooth surface glide
graceful gondolas, and an
electrical launch darts
hither and thither,' while a
naphtha launch, that tri-
umph of Yankee cunning,
circles round and. round
the course, a practical ex-
hibit of the most economi-
cal and convenient of ma-
rine motors. It requires
no .engineer nor fireman
nor nandling of fuel, and
gives off no smoke. You
have but to strike a match,
touch a lever, and you are
off and spinning away.
You touch the lever again
and reverse the screw, and
you stop. This launch is’
25 feet long, clinker built, of 4 horse power. 1tis manu-
factured by the Gas Engine and Power Company, Mor-
ris Dock Station, near High Bridge, New York City.

One of the most interesting exhibits is the collec-
tion of signal buoys, including bell buoys, whistling,
spar, and other varieties of buoys—
a’ collection that is quite complete,
and attraetga good deal of atten-
tion. It has been loaned by t
S government. Many varieties of ca-
4 noes, sail boats, and row boats are
also exhibited. In the main hall
near the yacht Quickstep is a very
interesting collection of photo-
graphs illustrative of the work con-
‘nected with the Fish Commission.

The Navy Department exhibit an
important collection of hemp and
wire rope, the latter containing ex-
amplesof wirerope that is now being
manufactured by the governmeat.

The Massachusetts Humane Society have an exhibit
of various life-saving devices, such as a life boat
mounted on a beach wagon of the usual type, motors
for throwing the life lines, night signals, and other
life-saving paraphernalia.

The attendance at the exhibition has been very satis-
factory, and in conjunction with the Maritime Congress
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recently held at Washington, bespeaks an increasing
interest in maritime matters in this country that pro-

mises well for the future of shipping in this country.’

- ———t i o————— ——
" A" MAMMOTH CACTUS,

The accompanying engraving, from La Nature, rep-
resents a specimen of a Cereus growing against the
wall of a house at Antibes, in the Maritime Alps.

The species of this genus of the Cactaces, which isan
extensive one, are remarkable for the singularity of
their form and for the beauty of their flowers. While
young, their stems are fleshy, but many of them be-
come hard, and woody even, in the course of time, and
vary much in form, those of some species being cylin-
drical, ribbed, and fluted, while those of others are
angular or nearly square. Some grow erect, others
creep along the ground or up trees, and send out roots
from their sides. Some are unbranched, while others
have numerous branches, and some are jointed. Most
of them are armed with spines, which radiate from
small cushion-like tufts placed at regular intervals
along the ridges or angles
of the stem. The tubes of

Scientific Qwevican,

Natural Gas.

A strong flow of natural gas has been struck at a
point three miles northeast of S8alem, 8. D., at a depth
of 60 ft. The pressure is strong enough to throw gravel
and sand 80 ft. in the air. It hasbeen tested and burns
excellently.

A strong flow of natural gas was found recently in a
well about two and one-half miles south of thecity of
Mattoon, Ill. The drill had penetrated but 100 ft.

A dispatch from Salinas, Cal., says:

¢ While boring for artesian water, recently, on a lot
near the court house, a vein of natural gas was struck
at a depth of 84 ft. At the application of a lighted
mateh, the flames rose to a heightt of 10 ft. The gas
also escapes around the pipe at the surface, and doubt-
less also at all of the different joints on the pipe, as
they are not sufficiently tight to hold it. There is
about 70 ft. of mud and slush in the pipe, and of
course the quantity of gas that would necessarily be
required below the mud to force to the surface what is

constantly arising can only be conjectured.

'correspondent of the St. Louis Globe Democrat.
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Glants of the Forest on Puget Sound.

Plying on Puget Sound is a boat 122 feet long. The
timbers of which the hull is built run from stem to
stern, and not one is spliced. As a specimen produect
a Washington lumberman sent to San Francisco last
year a beam 24 inches thick and 152 feet long, writes a
He
explained that his intention was to make it 190 feet
long, but the end ran into a bank and the log had to
be cut. Spars for ship yardson the Clyde, in Scotland.
are shipped from Puget S8ound. At a mill in Portlana
you may see the timbers, sawed, mortised, painted, and
numbered, for bridges to be put together in Michigan,
Ohio, and Indiana.

Puget Sound cedar shingles are used in New York
State. Four ships are loading to-day at a Sound
wharf, all with lamber. One goes to London, the sec-
ond to Melbourne, the third to Valparaiso, the fourth
to San Francisco. A test was made not long ago of 4
inch sticks of Washington fir, Michigan pine, and good
white oak. The pine broke at 1,700 pounds, the white

oak at 3,500 pounds, and

their flowers are funnel-
shaped, and usually armed
with small spines.

The “suwarrow” or “sa-
guaro” (C. giganteus) of the
Mexicans is the largest and
most striking species of the
genus. - It is a native of
the hot, arid, and almost
desert regions of New
Mexico, extending from
Sonora to Williams River,
and found growing in
rocky valleys and upon
mountain sides, often
springing out from mere
crevices in the hard rock,
and Hmparting ‘a $ingular
aspect to the scenery of
the country, its tall stems
with upright branches
looking like telegraph
poles for signaling from
point to point of the rocky
mountains. While young,
.the stems are of a globu-
lar form, but gradually be-
come club-shaped, and ul-
timately almost cylindri-
cal, and from 50 to 60 feet
in height, with a diameter
of .about 2 feet at middle
height and gradually ta-
pering . out -upward and
downward to 1 foot. They
are most frequently un-
branched, but some of the
older plants have branches,
which issue at right angles
from the stem and then
curve upward and grow
parallel with it. The stems
are regularly ribbed and
fluted. The flowers are
produced near the summit
‘of the stems and branches,
and are about 4 or 5 inches
long by 8 or 4 in diameter,
and have light cream-col-
ored petals. The fruit is
about 2 or 3 inches long,
and, when ripe, is made
into an excellent preserve by the Pimos and Papajos
Indians. This plant -is sometimes facetiously called
the ‘* Arizona shade tree.” i

Cereus Thurberi is commonly called pitahaya by the
Mexicans, and this is the name by which it was known
to the Aztecs. It grows in the Papajo Indian country,
on the borders of Arizona and Sonora, to a height of
20 feet, and bears two crops a year. The fruit is better
thansthat of the giant cactus, and is used for the same
purposes.

C®eus MacDonaldie is one of the night-flowering
kinds, and is very beautiful. Its flowers, when fully ex-
panded, are as many as 14 inches in diameter, and have
numerous radiating red and bright orange sepals and
delicate white petals. Thestemsare cylindrical, creep-
ing, and branched, not much thicker than the little
finger, and having here and there small swellings with
a spine inthe center. It is a native of Honduras.

The most common night-blooming cereus is' the C.
grandiflora, a native of the West Indies. All the Cac-
bace® are indigenous to America, no species appearing
to be native of any other part of the world.

| )

i

SOME people denounce labor-saving machines as an
evil. © They notice that a few individuals are put out of
work for a time by the introduction of some device,
bnt they ignore the greater benefits which the whole
community obtain,

Volv —— —

the Washington fir at 4,300
pounds. Engineers say the
straining force and endur-
ance of this fir lumber is
greater than that of any
other. When one of these
monarchs of the coast for-
est goes down, it shakes
the. ground like an earth-
quake. Let it fall across
a canyon, and it doesn't
snap under the tremendous
shock, but lies intact and
rigid.

There is a bridge in Ore-
gon across aravine 60 feet
deep, made by spiking a
plank on a tree where it
fell by accident. Where a
windfall in the forest has
occurred, these great tim-
bers lie so thick that the
onlyway to cross is to walk
on the trunks from 10 to 30
feet above the ground.
Lumbermen tell of travel-
ing for miles and not once .
putting their foot on the
goil. In the old town of
Tacoma, where the settle-
ment was -before the land
company and the railroad
made a city, there is a
church with a fir tree for a
steeple. St. Peter founded
his church on a rock. St.
Peter's Church of Tacoma
has a tree for its corner
stone. This tree has been
cut off at a height of 50
feet, and upon the top is
the belfry.

B

Mines of Bolivia.
M. A. Carion, Belgian
Consul-General at Santi-
ago, in the last report to
hisgovernment, statesthat
the soil of Bolivia contains
antimony, sulphur, bis-

A LARGE CACTUS AT ANTIBES.

‘* Gas veins have been struck here at different places
years ago, but there is considerable more pressure and
quantity in this well than in any of the others. It is
estimated that gas sufficient to illuminate the entire
city ean be obtained from this vein.”

The gas well struck just outside the city limits of
Ogden City, Utah, recently, is creating much excite-
ment there.

—ttr—
Colloidal Cellulose.

Gruignet states in the Comptes Rendus that cellulose
is converted by sulphuric acid of 50° B. into a gelatin-
ous transparent mass, which, when washed and dried,
forms a milky solution with water. This solution con-
tains colloidal cellulose, is unchanged on boiling, and
is slightly dextro-rotatory. The cellulose can be pre-
cipitated from the solution by the addition of salt,
sulphuric acid, or a large quantity of aleohol ; it does
not reduce copper solution, and gives noe coloration
with iodine. If the water be evaporated, and the resi-

.due touched with a drop of sulphurie acid, the colloidal

cellulose is transformed into the insoluble variety.
Artificial ‘parchment, or parchment paper, seewms " to
consist of ordinary cellulose in which the pores are
filled with this colloidal variety, and can be prepared
from filter paper by coating both sides with a solution

of the colloidal eellulose, and then subjecting the coat-'
1ed paper to préssure between zine plates.
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muth, cobalt, cinnabar,

copper, iron, nickel,

ochers, gold under differ-
ent forms, silver, saltpeter, salt, ete.

Discoveries of coal have lately been reported from
Calacots and Achumani, which are situated at a little
distance from La Paz. Copper is frequently found un-
der a form called charqui; this consists of sheets of
copper similar in appearance to thin slices of sun-dried
meat, which is known as charqut, hence its appellation.

Marble, and more particularly that transparent de-
scription resembling alabaster, and which is called
berenguelas, is frequently found, as are also earths
suitable for the manufacture of faiences, tiles, ete., also
kaolin, mineral waters, ete.

The principal copper mines are at Corocoro ; these
yield from 1,500 to 2,000 tons annually. In the Royal
or Central Cordillera there are the silver mines of Es-
mor: Santa Isabel de Potosi, Chocaza, Huanchaca,

‘Potosi, Colquechaca, Portugalete, Poopo, Huanuni,

Antequera, Colquiri, Illemani, Guania, and others.

In the mountain chains of Lipez there are the mines
of San Antonia, Ascotan, etec. Tin often accompanies
silver in these various mines. Thus at Potosi there js
a rich vein known under the name of La Bel Estano ;
at Oruro also there is one known as San Louis, and
there are others at Huanuni, Colquiri, and elsewhere,
The silver mines at Bolivia may be classed as follows :
(1) Huanchaca, the production of which is steadily
increasing ; (2) Colquechaca, (8) Oruro, (4) Portugalete,
and (5) Potosi.
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Anthrax Albumese.

In a communication to the British Medical Journal,
(October 12, p. 811), Mr. E. H. Hankin claims to have
isolated from anthrax cultures an albumose that is
capable of exercising a marked influence upon the
development of the anthrax disease. He states that

when this albumose is injected into an animal in too

large a quantity, it appears to cause death more
quickly than an injection of the most virulent anthrax
spores ; but that when only a very small dose is in-
jected, the system appears quickly to establish a toler-
ance of the poison sufficient to protect it against the
- subsequent action of the anthrax bacillus. If his con-
clusion proves to be correct, it would seem to point to
an improvement in the method of vaccinating animals
against anthrax and possibly against other diseases.
Mr. Hankin states that he isolated the albumose
from anthrax cultures by the ordinary chemical
method of precipitating it from solution by the addi-
tion of a large bulk of absolute alcohol, washing the
precipitate thoroughly with absolute alcohol to remove
ptomaines, drying, redissolving, and then filtering
through a Cumberland filter. A rough colorimetric
determination of the quantity of the albnmose in so-
lution was made by comparing the biuret reaction
with that of a peptone solution of known strength.

The Ingersoll New Catalegue.

The Ingersoll-Sergeant Rock Drill Company, of New
York, has just issued a new catalogue, No. 8, in their
series, covering the most importaunt features in the min-
. ing of ores and coal, railroad tunneling and quarrying.

It is largely illustrated, not only with mining and
quarrying machinery of the latest and most approved
patterns, but also illustrates the American method of
tunnel driving and submarine blasting, together with
descriptions and adaptations of this class of machinery
tothe variens conditions required in drilling hard and
soft roek, such as granite, limestone, marble, sand-
stone, etc. A most important feature, that has hereto-
fore been left out of catalogues of this class of machin-
ery, is the price. In this catalogue the price, at a
small advance on the cost, is inserted throughout the
whole list of articles needed for mrining and quarrying
purposes, so that miners at a distance and in foreign
countries can make up the cost of a complete mining
plant without a tedious correspondenc®. The estimate
sheets,with prices and shipping weights, are alsoa nov-
elty in catalogui ng this class of machinery.

The record of experience is so arranged as to give at
a glance the prowminent points in the progress and cost
of mining and tunneling.

—_———tr—
THE MOVING STONE OF BUENOS AYRES,

The remarkable geological phenomenon which we
reproduce in our engraving is located on the mountain
of Tandil in the southern part of the Province of
Buenos Ayres. - It iscalled the moving stone, and is
famous throughout South America.

This enormous rock appears to be sustained on 1ts
base by an invisible axis,

" ured.

" MOLECULAR ACTIONS*

Cohesion and adhesion are forces which hold toge-
ther molecules or ultimate particles. Cohesion unites
molecules of the same nature. It is exerted strongly in
solids, to a less degree in liquids, and very little in
gases.

Heat causes the mutual repulsion of molecules, and
thus diminishes the force of cohesion. Solids, when

A DEMONSTRATION OF COHESION.

strongly heated, expand, liquefy, and finally pass into
a gaseous state, if not chemically changed at the tem-
perature reached, e. g., wood, leather, etc. The
tenacity, hardness, and duectility of bodies is due to
cohesion.

Theforce of cohesion in liquids may be demonstrated
by suspending a disk by a delicate filament of elastic
rubber, noting the extension of the rubber, then

‘placing the disk in contact with a body of water, as

shown in the engraving, finally drawing upon the rub-
ber until the disk separates from the water. It is

‘found that a considerable extension of the rubber is

required to detach the disk. By a more delicate expe-
riment, in which the disk is suspended from a scale
beam, the force of cohesion may be accurately meas-
It is found by thisexperiment that the material
of the disk has no influence on the result, but that the
weight required to detach the disk varies with the
nature.of the liquid. The fact that the disk retains a
film of water after separation from the body of water
shows that the force of cohesion of the water is less
than the force of its adhesion to the disk.

Adhesion is the term applied to the attraction be-
tween the surfaces of two bodies. In the experiment
illustrated the water adheres to the disk, and the force
of adhesion in this casa is superior to the force of
cohesion as manifested by the molecules of the water.

- and has an oscillating move-
ment from east to west to and
from the mountain, the power
of a single man being suffi-
cient to put itin motion. It
measures 24 feet in height, 90
feet in length, and 18 feet in
breadth. It represents a vol-

" ume of aver 5,000 cubic feet,
and its approximate weight,
as calculated, is 25 tons. Its
‘figure is that of an irregular
cone, and the base on which
it rests has also the form of a
cone which has a diameter of
about 10 inches. When the
wind ‘blows from the south’
east the movable stone sways,
rises, and falls after the man-
ner of the branch of a great
tree.—La Ilustracion Espa-
nola.

————tco——
Rolling Stones of Nevada,

These stones are spheroidal,
about the size of hickory nuts,
“of magnetic ferruginous comn-
position, and are found in
comparatively level regions
where the surface is of rock.
They collect in the bottoms
of shallow. basins that abound
in such localities, and lie hud-

here strongly. This experiment succeeds in a vacuum,
showing that atmospheric pressure plays no part in
holding the glasses in contact.

In the arts, examples of adhesion are found in giunes,
cements, and solders. :

Chloralamide.

The results following the administration of the new
hypnotic, chloralamide, to a number. of hospital pa-
tients have been commmunicated by Dr. D. R. Paterson,
of Cardiff- (Lancet, Oct. 26, p. 849). It was given in
fourteen cases of insomnia, including simple sleepless-
ness and that consequent upon phthisis, heart disease,
and enteric fever. Upon the wh@l# the results ob-
tained were encouraging, for a.lthougﬁ%be action of the
amide is not, quite so rapid as that of chloral hydrate,
sleep coming on from half an hour to an hour after its
administration, this is considered to be more than com-
pensated for by the almost entire absence of action
upon the circulation. - The new hypnotic, however,
appears to be not quite free from some of the disad-
vantages attending the use of others, since in some in-
stances doses of 30 grains and 45 grains were followed
by giddiness, feeling of sickness, dryness of mouth and
even slight delirium. As a rule, sleep lasting about
eight houirs followed its administration, and in’cases of
phthlsls its influence in restraining sweating was very

marked ; but the insomnia and restlessness due to pain-

were little, if atall, affected by it. Dr. Paterson thinks
some of the published doses to be much too large, at
least to begin with, especially if the patient has been
ill some time. He has found that usually from:30 to
45 grains ‘s sufficient for a man, while 20 to 30 grains
will give sotisfactory results in a woman. '

O+

. Prevenuon of Subway Explosions.

The frequent explosions of gas in the electrieal sub-
ways in Chicago has led Professor Barrett, the city
electrician; to devise a system of ventilation that has
been put into use and found to work well. One of the
canses that led to the active effort to find a way to
ventilate the subways was that the escaping gas was
finding its way, to a dangerous extent, into the city
hall building. The Western Electrictan says that the
arrangement is now in operation in the basement of
the city building, and consists of a chamber at the end
of a tunnel entering the building, through the sides
or walls of which the cables are carried for distribu-
tion, this chamber being provided with an air inlet
and a vent connected with a flue, and so arranged that
all objectionable gases coming through the tunnel will
be carried off through the flue without being dlssemm-
ated through the building. It will be understood that
the tunnel is laid from the main conduit of the system,
and is designed to carry the necessary conductors to
the building. This conduit opens into the chamber
or apartment. A door is provided, so that entrance
may be had to the chamber. The cables are carried
through the walls or sides of the chamber in any con-

vement manner, all spaces about the cables as they

pass through the walls being

14

dled in bunches like eggs in a
mest.

Distributed on a floor or
other level surface, at distances not exceeding two or
three feet, they immediately commence moving toward
& common cepter with amusing celerity, caused, doubt-
less, by the mdterial of which they are composed.

It is needless to add that they are usually devoeid of
moss. .

THE MOVING

If the moistening of the disk by the water is prevented

by lycopodium distributed on the surface of the water,

there can be no adhesion.
~Two pieces of plate glass pressed firmly together ad-

#From' ** Experimental ‘Sclenve.” by George M. Hopkins. ‘Munn &
Oo, publishers, New Yok,

© 1889 SCIENTIFIC AMERICAN, INC

STONE OF BUENOS AYRES,

practically air-tight, so that
- there may be no escape of -gas
into the building. An open-
ing is provided between the
chamber and outside, and &
flue leading to the top of the
building carries away the gas.
This flue is preferably one of
. a stack of chimneys, so that
it. may be heated, thus caus-
ing a strong draught of air
though the chamber. Anygas
which may  enter the cham-
ber will thus be carried off
through the flue. The gas in
the conduits is also caused -to
circulate, and dangeérs from
explosions throughout the
system, as well as in the build-
ing, are avoided; while .at
the same time .any annoyance
from small quantities of gas
entering the.building ig pre-
vented. It is of importance
to cause the gases threugh-
out the system of conduits to
circulate, since they are usu-
ally of such specific gravity
that ventilation at the man-
holes” does not have the de-
sired effect. This inventior
is applied to the Chicago sys
tem of underground conduits.
and not only prevents the ex
plosions in the building fo:
which it was specially de
signed, but is also benefieial throughout the system
since no explosions have. taken place at the manhole
or at other bunildings ‘connected with the same syster
sinee its application, and the injury to the cables here
tofore caused by the action of the gases has pract
cally ceased.
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RECENTLY PATENTED INVENTIONS,
' Engineering.

RoTARY ENGINE. — John B. Harris,
Eutaw, Ala. The cylinder of this engine has radial
slots into which inlet and outlet ports lead at opposite
sides, the cylinder heads forming with the cylinder an-
nular grooves into which the ports iead, and connecting

with inlet and outlet pipes, while the piston is made |

star-shaped.

ORE SEPARATOR. — Alonzo C. Camp-
bell, Nashville, Tenn. This separator has a reciprocat=
ing pan with a perforated false bottom, hinged gates
resting on the upper face of the bottom, while there isa
pipe for conducting water or .air in the pan below the
false bottom, with other novel features, the invention
being an improvement on a former patented invention
of the same 1nventor.

VIBRATION RECORDER. —John Milne,
Croydon, England. This is-an instrument to be used
on locomotives and cars to detect imperfections in the
track, and for the examination of ‘ vibrations of build-
ings, there being a pendnlum to be operated by verti-
cal vibrations, another pendulum by horizontal vibra-
tions, and a third pendulum by horizontal vibrations in
aplane at right angles tothat of the second pendu-
lum, all working in combinationwith a record cylinder
carried by a clock movement.

Railway Appliances.

DuMPING CAR.—John Voegtline and
Gustaf Bergstrom, Republic, Mich. This invention
provides an attachment designed to be readily applied
to the ordinary form of platform car, whereby all such
cars of a train may be dumped by the engine, the en—
gine being attached to a series of connected cords, when
a slight forward pull of the engine 18 sufficient to dump
all the cars.

CAR COUPLING. — Andrew Drengson,
Thompson, North Dak. In the drawhead of this coup-
ling a coupling hook is pivotally mounted, and there is
an open recess to receive the corresponding hook of
another car, a hook-raising device being arranged
within the drawhead, the coupler operating automati-
cally, and being arranged for manipulation without tte
trainmen going between the cars.

Mechanical,

ScrREW DRIVER.—Charles G. Teubner,
Lexington, Mo. This is a tool designed to clamp the
head of a screw and hold it in fixed position while 1t is
being driven in, the rod forming the body of the screw
driver being adapted to fit a brace or to be'received in a
screw driver handle.

Foor POwWER — James E. Adams,
Ocean Beach, N. J. A drum is rigidly connected to a
shaft on which a driving.wheel is loosely mounted, a
jointed lever being connected to the drum and a link
connected to the drum and to thelever, thelatter carry-
ing a shoe arranged to engage the driving wheel, while
bands connect the drum to the treadle and a spring,
making a simple and cheap arrangement which can be
run with little power.

SAW TABLE. — Joseph M. Baker,
Louisville, Ky. This invention provides a méchanism
wheréby the material to be sawed may be automatically
fcd to the saws and suitably supported, there being a
hopper at one side of a guide adjustable laterally, and
having spring presses adjustably supported at its op-
posite side, the hopper being adjustable both as to
length and width, and to permit the feeding of thick
or thin boards, one or more at a time.

Agricultural,

HAY AND STRAW SLING.—Joseph W.
‘Wood, Baraboo, Wis. This invention covers a combi-
nation of an improved form of hook with a bottom
trip hay and straw sling formerly patented by the same
inventor, making a simple and effective device for bind-
ing and elevating hay or straw, affording space to re-
ceive the various ropes and chains, and whereby the
load may be readily released after it is deposited in the
desired place.

CHEECK Row PrLANTING.—Franklin L.
Menefee, Aurelia, Iowa. This invention provides a
reel for check row corn planters, for unwinding or
taking up the check wire, and means for automatically
shifting the wire as it is wound upon the reel, and the
reel iz journaled upon a transverse bar rotating in the
rear end of the truck frame of the planter, such har
being preferably the marker bar.

Miscellaneous.

SPOKE DRAWER.—John M. Germann,
New York City. This is a machine for drawing broken
or damaged spokes from the hubs of wheels while re-
pairing them, and has but few and simple parts, con-
sisting of a couple of screws fitted to opposite threaded
eyes of a spoke clamp, with foot or pressure plates
adapted to bear upon the hub of the wheel.

HORSE DETACHER. — William B.
Walker, Nevada, Mo. The shafts have recesses in
which are fitted epring bolts, gnide pulleys being ar-
'ranged on theshafts and cross bar and each bolt con-
nected to a cord passing to an operating cord, whereby
the breeching straps and . traces of a harness iay be
quickly released should the horse become refractory
and uncontrollable,

REMEDY FOR DYSPEPSIA.—Oscar F.
George, Black Brook, N. Y, This is a medicine made
up of three different mixtuares, separately compounded
and mixed together as described, and containing
glycerine, pepsin, hydrochloric acid, oil of " anise seed,
oil of gaultheria, cubebs, simple sirup, hydrastis
canadensis, and other ingredients,

LiFE BoAT.—Peter F. Schenck, Nave-
sink Highlands, N. J. This invention covers a rowing
apparatus for use with closed life cars or boats, the
boat having an oar opening in which is fitted a flexible
diaphragm, while an oar with a hinged blade is ful-
crumed to the hull and passed through the diaphragm,
there being a latch on the oar operative within the boat
to lock the blade in alignment with the oar body.

Dallas, Texas. In this saddle the tree is divided, with
a shortened seat leather, and the stirrup leathers,
having a metallic straining piece upon tkem, pass en-
tirely across the tree in front, against the front edge of
the seat leather,

RipiNG SADDLE. — Henry Ruwart,
Jefferson City, Mo. This invention provides a saddle-
treehaving a combined wood and metal fork and horn
that is very strong in proportion to its weight, the metal
fork being so made as to require but little metal to give
the necessary strength to keep it from spreading apart
or breaking.

GRAIN TURNER.—Siegfried Hirschler,
Worms, Germany. This is a machine for turning
barley or other grain while undergoing germination
during the manufaciure of malt, the machine traveling
on rollers supported by longitudinal rails at the sides of
the floor, and its carriage having a wheel with shovels
branching in opposite directions, to turn the grain on
the backward and forward motion.

BALiNG PRESS. — Philip Steuerwald
and Albert Cording, Sannemin, I1l. In this press the
plunger is actuated by an elliptical shaped power head,
pivoted centrally to a cross bar secured to the frame,
the inner end of a sweep being connected to the head

in such way that animals hitched to the sweep will,

rotate the head, the press being designed for easy ope-
ration by farm hands or ordinary laborers.

BEAM COMPASSES. — Henry W. Oliver,
New York City. This is an improved drawing imple-
ment combining various instruments, the extension
beam having an adjustable leg carrying a pointer, a
knob turning loosely on the leg, a holder carrying a
pen, pencil and other point, and a second knob held to
turn loosely on the holder.

BUTTON FASTENER.—John P. Hickey,
Washington, D. C. This fasteneris designed especially
for fastening buttons to trousers and other garments,
the shank being adapted to carry the button at one end
and having its other end bent in peculiar shape, to be
passed through the fabric and locked thereto.

LACE FASTENER. — Martin N. Bailey,
New York City. This is a fastener for laced shoes,
made of a single piece of wire formed into a full coil
and a partial coil integral therewita, to rest on the
outer side of the shoe fiap, a hook like extremity pass-
ing through the flap, and a coil resting upon its inner
side, whereby with a single motion the lace is securely
clamped.

BAKER’S OVEN.—John Raney, Brook-
Iyn, N. Y. This is anoven in which there is no com-
munication between the baking chamber and furnaces
through the floor of the chamber, and is so constructed
that the temperature of the baking chamber may be
eagily controlled, a3 required for different articles, with-
out undue disturbance of the furnace fires.

‘WALL POCKET. — George Baldwin,
Willimantic, Conn. This pocket has an essentially U-
shaped bottom to which standards are secured with
grooves upon one face, into which fit detachable front
and rear boards, making a simple and economical
pocket for papers, scraps, etc.

WiNnDow SCREEN.—William D. Graves,
Jr., Presque Isle, Me. This is a screen which may he
extended lengthwise and have its sides continuons
without shoulders or ofisets, so that the suface of. the
frame adjacent to the sash will fit, and prevent the
ingress of flies or other insects, the screen having end
pieces attached to thq sections offsetted to project the
face of the screen close to the lower sash.

SHUTTER FASTENER. — Gteorge Bensel
and Otto T. Maier, New Orleans, La. This is a fasten-
ing which permits the opening of doors and shutters on
which it is used from the outside in' case of fire, pins
supporting the lock and projecting to the outside, and
having an annular groove near the outer end, a collar
on the outer end of the pin terminating at the groove.

RoTARY FAN. —Oscar 8. Heckle,
Macon, Ga. This invention covers a construction by
which the entire fan shafts and fans, in a series of fans,
can be adjusted and raised or lowered as desired, and
readily secured in their adjusted positions by set
screws, the fans being adjustable to stand at any
desired angle, while the construction is strong and
simple. 4

CrLoTHES PIN.—Charles Barlow, Cook-
shire, Quebec, Canada. This invention relates to wire
clothes pins, and is designed to so improve the con-
strnction of the pins as to provide for the ready and ef-
fective clamping of heavy and light garments on the
line.:

CoLORED FiIRE.—John G. Stuttz, San
Diego, Cal. "Phis invention relates to a compound con-
stitating -a_body for lluminating or colored fires, the
body being a hard, compact mass that is harmless in
burning, makes little or no smoke, and is also a zood
disinfectant, while it is designed to burn longer,
brighter, and stronger than any similar composition,
the composition not being affected by weather, and
giving out little or no odor in burning.

ANIMAL TRAP. — James F. Wa.rmck
Eugene, Ore. This is a self-setting device by which
rats and other rodents may be captured alive or thrown
into a water tank and drowned, a trap board being
pivoted at thefront end of aframe, a screen-covered
cylindrical roller engaging a pin in the trap board and
there being a pivoted bait box in the rear of the trap,
with other novel features.

RIDING SADDLE. — Jesse D. Padgitt,.

NEW BOOKS AND PUBLICATIONS,

CHEMICAL TECHNOLOGY, OR CHEMISTRY
IN ITS APPLICATIONS TO ARTS AND
MANUFACTURES. Edited by Charles
Edward Groves. F.R.8., and Williamn
Thorp, B.Se. Vol. I. Fuel and its
applications. By E. J. Mills, D.Se.,

8., and J. Rowan, C.E.
Phlladelphm P Blakiston, Son &
Co. 1889. Pp. xx, 802. Price $7.50.

This the first volume of what will be one of the most
important contributions to technical literature of the
day. In it we find treated in detail and with very nu-
merous illustrations, tabular statements, diagrams, and
other adjuncts, thetitular subject. Heatingin its vari-
ous modifications as regards houses, factories, blast
furnaces, boilers, Kkilns, cupolas, etc., finds a place.
The methods of using liquid fuel are treated in great
detail, and nataral gas is included also. The subject
of coal is supplemented by very numerous analyses of
the coals of all parts of the world, and a considerable
portion of the book is devoted to direct experiments, as
conducted in England and America, with various coals.
The present volume is interesting as a sample of the
thoroughness with which the entire ground of chemical
technology promises to be covered in this series.

THERMODYNAMICS, HEAT MOTORS, AND
REFRIGERATING MACHINES. By De
Volson Wood, C.E., M.A. Third
edition. New York : John Wiley &
Sons. 1889. Pp. xi, 452. Price $4.

The subject of thermodynamics is treated in this
work by the higher mathematics. Professor Wood is
well known already to our readersfrom his important
contributions to the SCIENTIFIC AMERICAN oOn this
and similar subjects, and in this work the same high
qualities as mathematician, reasoner, and expounder of
engineerihg science are found that have always been
recognized in the articles above referred to. An ex-
ceedingly interesting portion of the work, and one
which deserves special consideration, is Appendix I.,
on the luminiferous ether and the theoretical proper-
ties of this hypothetical body. The second law of
thermodynamics is treated in considerable detail, and
as there is no subject in thermodynamics more worthy
of study than this, its full tr ent adds considerably
to the value of the work. It is illustrated where re-
quired, and forms a very important contribution to the
literature of technical science.

EVERY DAY B10GRAPRY. By Amelia J.
Calver. New York : Fowler & Wells
Co. 1889. Pp. 878. Price $1.50.

This compilation is one which is of interest to all. In
it, under every day of the year, are given the dates of
the births of eminent people in every department of hfe
especially those of literary men and women. '.l'hus,
undereachday arefound one or more names of nota-
bles born upon thatday, with an abstract of the life of
each, and date of death, in case the person or persons
have expired. Ananalytical index and a separate al-
phabetical one make all the names given easy of refer-
ence and quickly to be found.

RECENT ECONOMIC CHANGES AND THEIR
EFFECT ON THE PRODUCTION AND
DISTRIBUTION OF WEALTH AND THE
WELL-BEING OF SOCIETY. By David
A. Wells, LL.D.,, D.C.L. New York:
D. Appleton & Co. 1889. Pp. xii,
493. Price $2.

The science of political economy with reference to
capital and labor, riches and poverty, forms the topic
treated in this work. It is made of concrete and imme-
diate interest by the consideration of the developments
of modern times, such as the use of natural gas for fuel,
chanzes in former industries, overproduction of iron,
revolution in the carrying trade, the evils of the bounty
system, influence of machinery on wages, and other live
topics. It is evident from this very short resume of
the ground covered by it of what general interest it is.
Mr. Wells is such a well-known authority on the sub-
ject of which his book treats, and has passed so much
of his life in study upon the great political and national
questions of the day, that this work will be sought after
and read with erpecial relish by those who are interested
in fhe well-being of society and who look to the con-
tinuance and fortifying of our best methods and the
suppression of our national faults,

TRANSACTIONS OF THE EIGHTEENTH
AND NINETEENTH ANNUAL MEET-
INGS OF THE KANSAS ACADEMY OF
‘ScIENCE. Vol. X. Topeka, Kansas.
1887. Pp. 155.

The tenth volume of the ‘‘ Transactions ** shows well
the active scientific life of our Western centers. It is
devoted largely to geology, and will be found full of in-
teresting scfentific information.

CHEMISTRY : General, medical, and
pharinaceutical, 1nclud1ng the chemn-
istry of the United States Pharma-
copeeia. By John Attfield, F.R.S.
Philadelphia: Lea Brothers & Co.
1888. Pp. 770. Price, cloth, $2.75;
leather $3.25.

Although the present work is primarily a manual of
chemistry for the physician and pharmaceutist, the
topics it covers really include all chemistry, with ampli-
ficatjons on the subject that apply especially to medi-
ca) ‘and pharmaceutical work; in fact, the ground
which is somewhat neglected in the general works is
found covered here. The book, while in a certain sense
a sine qua non for the student of mediecal chemistry,
will be found an admirable supplement to most of the
larger chemistries for the general chemist. . It is illus-
trated where required.

CYCLING ART, ENERGY, AND Locomo-
TION. By Robert P. Scott. Phila-
delphia : J. B. Lippincott Company.
1889 Pp 305.  Price $2.

* The art of cycling is properly one of the developments
of the day. It hasso increased the power of locomo-
tion for men and women that in every region where the
roads are at all suitable it has acquired astonishing ex-
tension, In the present book the subject is treated in
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a manner thatis at once lively, interesting, and scien-
tific. The possibilities of the art are given due space,
and the many ideasof inventors are illustrated and de-
scribed, in some cases with a slight sarcasm that dis-
plays fully the over-sanguine ideas of these persons.
Thne book is illustrated with a great many diagrams and
views of different types of wheelg, not the least inter-
esting being a portrait of the anthor upon his original
velocipede of 1868-69 and one of Gavin Dalzell mounted
on the “‘original rear driver safety * of 1845, The me-
chanics of cycling are here given in admirable shape,
and all scientificcyclers should read the book.

PrAcTICAL ELECTRIC BELL FITTING.
By F. C. Allsop. London and New
York: E. & F. N. Spon. 1889. Pp.
xii, 142. Price $1.25.

The title of this work sufficiently indicates its scope.
It is an eminently practical treatise on the work of fit-
ting houses with electric bells and general fire signaling
devices: 141 illustrations are embodied in the text in the
proper places to illustrate the matter treated.

Recetved.

THE WORLD ALMANAC. Bureau of information, nearly -
300 pages, paper cover. Published by the New
York Worid. Price 25 cents.

BLUE Book oF TRADE MARKS AND NEWSPAPERS. Also
the law of libel. Lists of leading newspapers,
dailies, weeklies, and monthlies. Published by
Messrs, H. P. Hubbard & Co., New Haven, Conn.

£ Any of the above books may be purchased through

this office. Send for new book catalogne just pub-
lished.
Address MuNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

NOVEMBER NUMBER.—(No. 49.)

TABLE OF CONTENTS.

1 Eleéant plate in colors of a Gothic cottage to cost
$1,950. Perspective elevation, fioor plans, and
details,

2. Plate in colors showing a cottage to cost $1,300. .
Floor plans, perspective elevation, and details.

8. A residence at South Orange, N. J., to cost from
$4,000 to $6,000. Perspective and floor plans.
F. W. Beall, architect, New York city.

4. Thé Cathedral of Seville. Fall of interior portions.

5. A residence for $3,800 recently erected at Chester
Hill, Mount Vernon, N. Y. Floor plans and per-
spective view.

6. Perspective view and floor plans of a colonial
house erected at Larchmont Manor, N, Y., ata
cost of $8,500 complete.

7. A very attractive cottage for $1,950, built at West
New Rochelle, N. Y. W. A. Robinson, architect.
Perspective and floor.plans. .

8. A cottage for $2,000 at West New Rochelle, N. Y.
Plans and perspective. ’

9. Drugstore architecture and decoratlons, with illas- .
trations.

10. A colonial house recently erected at Chester Hill,
Mount Vernon, N. Y., ata cost of $4,000. Plans
and perspective. '

11. A very attractive residence at Chester Hill, Mt.
Vernon, N. Y., from plans by H. S. Rapelye,
architect, at a cost of $6,500. Plans and perspec-
tive view,

12. Ornamental corner and band for ceiling decora-
tion. Byd. Barrett.

18. Christ Church, East Orange, N. J. R. H. Robert-
. son, architect, New York.

14. A cottage for $5,000, recently erected on Chester
Hill, Mt. Vernon, N. Y. Plans and perspective
view, 3

15. A residence for $5500 recently erected at Mt.
Vernon, N. Y., from plans prepared by J. C.'
Brown, architect. Perspective view and floor .
plans,

16. New Post Office and United States Court House,
Asbheville, N. C.

1%. Group of ornamental villas and grounds in Han-
over, with ground plan,

18. Hall chimney piece, executed by Messrs. Walker &
Sons, of London.

19. A pigeon house with view showing inside and
ground plan.

20. Sewage works for large and small towns.

21. Miscellaneous Contents : - Brown and red sand-
stone, of Connecticut.—Raising grape vines, with
illustrations,—The best roses.—Practical men.—
Scaffold bracket, with illustrations.—The first

. American marble quarry.—Wood carving and
furniture. — Trees growing in towers. — Black
granite.—Building in Colorndo.—Improved road
roller, illustrated.—Strength of stone masonry.—
An interior enamel.—The ‘‘ Amines’* process of
sewage purification.—Responsibilities of French
architects, — The burning of Rome. — Antique
carved furniture and woodwork.—Rock asphalt
pavement. — The black birch (Betula nigra).—
Drives and walks.—Transits for architects and
carpenters, illustrated. —Ratchet auger handle,
illustrated.—The roof.—Mammdth walnut burl.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents, Forty large quarto pages, equal to about
two hundred ordinary book pages ; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Archltectuml Construcnon and
allied subjects.

The Fullness, Rich g8, and Conv
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

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

Oh.
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. Wusiness and Personal.

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

Capital will be farnished to place on the market a
patented article of undoubted merit. Address, with par-
ticulars. box 123, Cleveland. O.

“ How to Make a Patent Pay.” Treats on how {oin-
vent. how to interest capital, how to estimate the value
of a patent, hints on selling patents, on formation of
stock companies, forms for assignments, licenses. ete.
Price, $1. J. F. Davison & Co.,publishers, 120 Broadway
New York. Send for circular.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 140 machines in satisfactory use.

For best hoisting engine. J.S.Mundy, Newdrk. N.J.

Guild & Garrison, Brooklyn, N. Y., manufacture
steam pumps, vacuull pumps, vacuum apparatus, alr
pumps, acid blowers. filter press pumps, etc.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., Chicago;, Il.

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

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery, and containing reports of tests, on application.

Tuerk water motors at 12 Cortlandt St., New York.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight. and Canal Sts., New York.
- Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. The D. Frisbie Co., 112 Liberty St., N. Y.

“How to Keep Boilers Cledan.” Send your address
for free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y.

Magié Lanterns and Stereopticons of all prices.
Views illustrating every subject for public exhibitions,
ete. §F A profitable business for a man with small capi-
tal. Also lanterns for home amusement. 180 page cata-
logue free. McAllister, Optician, 49 Nassau St., N. Y.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address J.
8. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y,

Split Pulleys at low prices, and of same strength and
appearance a8 Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., Phfjadelphia, Pa.

Rubber Belting, all sizes, 1% per cent from regular
list. All kinds of Rubbér Goods at low prices. John W.
Buckley, 156 South Street. New York. .

For low prices on Iron Pipe, Valves, Gates, Fittings,
1ron and Brass Castings, and Plumbers’ Supplies, write
A. & W. 8. Carr Co., 138 and 140 Centre St., New York.

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

HINTS TO CORRESPONDENTS.

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

References to former articies or answers should
give date of paper and l;mge or number of question.

Inquiries 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 reply to all, either by letter
or in this department, each must take his turn.

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

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1567) W. 8. asks: 1. What is Paris
green? A, Itis a complex salt of copper, arsenic acid,
and acetic acid. Sulphate of copper 50 poundsand lime
10 pounds are dissolved in vinegar 20 gallons, and a
boiling hot solution of white arsenic 50 pounds is added
thereto, the mixture is stirred, allowed to settle, and
the residue is ground and powdered. This is Schwein-
farth’s green, and adulterated forms Paris green. It
contains before adulteration :

Copper oxide..........cevunenenn .831"”4 per cent.
Arsenious acid. 58:62
Aceticacid.....cco.eevnnnn..... 10014 0

2. What is London purple? A. London purple is a
residue from the manufacture of aniline. Its color is
due to the dye, and it consists essentially of arsenic acid.

(1568) 8. asks: Can a man by applying
the same power on a 36 inch screwdriver turn a larger
screw or drive the same size screw farther into the wood
than he can with one one-balf thatlength? Both screw-
drivers are to be of the same material, the same size
handle, and same at point. A. Yes. The large size
gives a better scope for power and grip. According to
one theory, the handle of the screwdriver, from its out-
side edge to a line parallel with the center of thescrew,
formsa cranklever. With the longer handle the lever-
age thus obtained can be proportionately increased by a
hardly perceptible inclination of the tool, not affecting
the hold of its bit in the slot of the screw.

(1569) G. W. asks if it is necessary for a
student (taking a mechanical drawing course) to make
free hand sketches of wooden models, such as cubes
and prisms and vases. Would it not be better to make
free hand sketches of parts of machinery and tools? A.
The method of teaching should be adapted somewhat
to the student’s abilities. For a beginner the block sys-
tem 18 used torectify the eye. When the eye becomes
schooled to bring out block figures with their edges
straight and at the proper angles, or in perspective, it
is time to attack more complex parts. If you have
reached the stage of correct delineation, a higher style
of free hand sketching is in order.

(1570) J. T. F. asks: How can gas be
separated from water and be stored up in a reservoir
80 a8 to be under pressure to be used as fuel and light?
For instance, in the Brazos Bottoms (Texas) there are
many artesian wells which throw forth a stream of
water and gas mixed. There is enough gas to light
with a match. A, The well should be piped, the same

as usual with gas wells, so as to lead the gas and water
into a large tank, where the gas will separate from the
water and occupy the upper part of the tank, while the

through an inverted siphon, so as to retain any desired
pressure in the tank. The tank should be strong
enough to resist the pressure of the well, when the ont-
lets are closed. In this way the flow of gas need not he
wasted, and the well be made to flow only,when the gas
is required for use.

. (1671) V. M. writes: I have a new en-
gine 314 x5, to run about 300 revolutions, takes steam 3¢
of stroke. What power will it develop at 100 pounds
pressure? I wantto getup a 1 inch coil pipe boiler.
How many coils and what length must they be to sup-
ply this engine and not foam or prime injuriously? A.

your engine, and will not need less than a four horse
power boiler. SeeSCIENTIFIC AMERICAN SUPPLEMENT,
No. 702, for illustrated description of small coil and pipe
boilers, which may be made on a larger scale for your
purpose. See our advertising columns for houses fur-
nishing materials. ’

(1572) F. Van den B. writes: Ata depth
of 2,000 feet here in drilling oil wells we strike salt water,
which rises to a height of 1,800 or 1,900 feet in the well.
We arehere about 1,000 feet above the level of the ocean,
about 200 feet above Pittsburg, Pa. Now, where does it
come from, and whence its pressure for such an eleva-
tion? A. Water seeks its own level. The water does
not come from the sea, but probably from the Alle-
ghany mountains and perhaps other hills, finding its
way through pervious strata, on the principle of the ar-
tesian basin.

. (1573) P. 8. asks for a receipt for
making brewer’s pitch. A. We give two formulas: a.
Light yellow.—Melt in an open boiler 100 pounds of
pine pitch, and add with constant stirring 5 to 6 pounds
of caustic soda lye of 10° Baume. When frothing cesses
and thepitchis in quiet fusion,it is poured intoiron
moulds. d. Brown.—Melt in an open boiler 30 pounds
pine pitch, 175 pounds brown resin, and 10 pounds
heavy rectified resin oil.

(1574) W. H. H. M. asks: 1. What pre-
paration is used to give a glaze on enameled cards,
etc.? A. The glaze upon enameled cards is made by
pressure upon a polished plate or rollers. The composi-
tion is chalk, clay, and a little starch. Good work is
not possible without elaborate accessories. 2. A good
solution for removing the blue from steel 8o as to leave
as clean as before coloring. A. Try acetic acid, or solu-
tion of chloride of tin (stannous chloride).

(1575) F. W. D. asks for a cheap alloy
that will run sharp, and not stick to an iron mould.
Should be a little harder than lead, and Jess expensive
than the bismuth alloys. A. Two parts tin to 1 part lead
makes a fine alloy, & little harder than lJead. But for
very fine and sharp lines there is nothing better than
type metal; 3 parts lead, 1 part antimony, and 1 to 2
parts tin,

(1576) J. W. C. asks the correct way of
spelling the name of Stubs as related to the wire
gauge. A. Stubsis the proper name. Stubs’ gauge is
correct, but as Mr. Stubs has made various gauges, such
designation always requires explanation. As used here
it generally signifies the Birmingham gauge.

(1577 J. G. W. asks for the cubic con-
tents of a hot air balloon to lift 200 pounds. A. A fair
supposition is thattheair would be doubled in volume.
Then each cubic foot would have a lifting power of 268
grains, or for 200 pounds nearly 5.300 cubic feet would
berequired. 2. The best low-priced material. A. Cot-
ton sheeting. 3. Quantity of material? A. About 1520
square feet. 4. Whether gores should run horizontal
or perpendicular? A. Perpendicular. 5. What dressing
for material? A. Good quality of varnish. See Sup-
PLEMENT, No. 726, for an excellent paper on balloon
construction.

(1578) C. M. H. and C. C. B. are referred
to answer to query No. 1324 for polishing horns, in our
issue of September 28, 1889,

(1579) C. E. P. writes: Can you advise
me about procuring a *“No. 1™ receipt for manufac-
turing cider without apples, and also what is nsed to
make it keep for any length of time without becoming
sour? :
A. Soft water............ cerieeane ceene. .25 gal.

Tartaric acid....... ... . .

New Orleans sugar.........cec0cue. .

Yeast........ 1pt.
Put into clean cask with bung out, and allow to-stand
twenty-four hours. Then add three gallons spirits and
let stand forty-eight hours. It will keep well if not left
exposed to the air, and if the cask is sweet. There are
other and more complicated receipts in Dick’s Encyclo-
pedia, which we can supply for $5.

1580) R. A. H. and others.—To get a
fine polish on suchstones as quartz, granite, etc., grind
the surface on a grindstone, the last grinding being very
light, and then rub with ground pumice stone and
water on the end of a piece of wood or on a piece
of sole leather, finishing with a piece of sole leather
with oxide of tin or rouge, wet. The same process
will answer for polishing geological specimens, such
as coral, onyx, jasper, etc. A piece of felt or heavy
woolen cloth tacked on a board aleo makes a good
polisher. An ordinary lapidary’s outfit consists of ap-
pliances not usually kept on sale, but which any' ma-
chine shop can readily furnish. You will need a frame
with wheel shaft and spindle, with geveral lead laps,
one for coarse, and one for fine emery, and one or more
for polishing, also a lap made with end wood on a chuck
for polishing, and a leather polisher, desirable for
-rounded work. A thiz disk of copper mounted on or-
dinary lathe spindle is used for slitting with emery.
In using diamond dust, which is employed in working
on diamonds and in some other cases, a sheet steel
disk, very thin, should be used.

(1581) J. M. 8.—You will probably not
be able to solder a cast iron kettle that is cracked or
leaking, Itis with much difficulty that pure tin can be
made to stick to cast iron; it will not flow into and
‘.unite the edges of a crack or fill a small: hole.

water settles at the bottom and may be discharged

You will be able to develop about 5 horse power with |

(1682) W. L.’ B. asks: Will the follow-
ing engine yield four horse power: Diameter cylinder,
4 in.; stroke cylinder, 5 in.; revolutions per minute, 800;
steam pressure, 40 1b.; cutting off at !4 stroke; auto-
matic cut-off. Please show figuring by which you ar-
rive at rating of engine. A. The clearance should be
given. It may-be taken as 5 per cent for so small an
engine. To obtain mean steam pressure, let

P = total pressure =40 1b.

C =clearance =say 025.

¢ = length to cut-off = 125 inches,

L = length of stroke = 5 inches.
Then mean pressure is equal to

L
PIZ(HQ (1 +hyp. log _) - ] =
€
L

"B
40[1‘“ (1 + hyp. log——0‘25]
y‘ 12
5

5
then hyp. log — = 1°3868, and
125
reducing, we have as mean pressure 2663 1b.

Area of cylinder = 12'56 square inches.

3000
Piston travel = ; = 250 feet.
12°56 X 263 X 250

33,000
this about 10 per cent must be subtracted for friction
and leakage

(1583) J. L. writes: A manufacturer,
burning a large amount of soft coal has five chimneys
in a row about fifty feet apart, with two kilns leading
into each chimney, and the chimneys are about sixty
feet high. The smoke from the chimneys carries a
large amount of soot, or lampblack, which is scattered
over the immediate neighborhood, making a great
nuisance. Now, if this party shauld build one large
stack one hundred and twenty-five feet high, the kilns
all leading into it, would the smoke nuisance be ma-
terially lessened, or would the same nuisance be more
distributed? A. The one large chimney will not make
less smoke, although it will carry the smoke to a higher
point, so that it would be carried away in windy
weather. We recommend a better method of manag-
ing the fires. There are smokeless furnaces for soft
coal in uee. See SCIENTIFIC AMERICAN. SUPPLEMENT,
Nos. 71, 320, 424, for illustrated smoke-burning fur-
naces,

(1584) W. H. B.—The government has
not offered any reward for the discovery of perpetual
motion. The power of a horse is very variable. The
average of actual trials is 20,000 1b. raised one foot high
per minute, for continual work, the mechanical horse
power being 33.000 1b. raised one foot per minute.
There is a strong possibility that iron fence posts will
come into more general use in a few years. They are
now used to a limited extent for wire fences, and are
subjects of several patents. Useful effect of wind-
mills varies with their size; smaHl mills obtain about 40
per cent of the wind force, larger mills 50 per cent.

(1585) G. H. N. asks: Which is the
imost expansive when heated—soft-drawn iron, soft-
drawn Bessemer steel, hard drawn Bessemer steel,
or ordinary machine steel? A. There is very little
difference in expansion by heat for iron or low steel
with so little difference in the carbon element, which
decreases the amount of expansion. Its amount is
less than 15343 of an inch for each degree of difference
in temperature for 100 feet in length, the pure iron
having a greater expansion than the Bessemer and ma-
chinery steel. The difference between hard and soft
steel is imperceptible.

(1586) C. J. writes: Will you inform
me how to take glass stoppers from bottles which are
so tight that the hand cannot turn or twist them.
They were used to hold potassic carbonate, K,COj,
which is in them at present, also baric hydrate, Ba
Hy04. A. The most radical way is to heat the necks in
a gasor alcohol flame and try to twist the stoppers
while doing this. If carefully done, this will some-
times succeed where every other method fails. There
is great danger of cracking the bottles. A string may be
secured loosely between two fastenings on - the same
level. A turn is taken with the string around the neck
of the bottle, which is then pressed down and rubbed
strongly back and forth until the neck is very hot,
when the stopper can sometimes be removed.

(1587 G. M. T. asks for the best
means of boring rubber stoppers. A. Use a sharp-
edged brass tube as thin as possible, and lubricated
with soap and water. The hole will be a little smaller
than the tube. It may be done by hand, or the tube
may be chucked in a lathe. The tube is to be rotated
and pressed against the stopper.

(1588) H. B. writes : Would you inform
me as to the best method of producing a solid or imi-
tation gold plating, to be used cold (without battery)?
Durability is not essential. A. Use an ethereal solu-
tion of gold chloride. Absolutely neutral gold chloride
is dissolved in as little water as possible, and is placed
iu a separatory funnel with three times its volume of
ether. The funnel is closed and the wholerolled about
a few minutes, allowed tostand 24 hours,and the ]{quids
separated. The ethereal liquid is kept in tightly closed
bottles.

(1589) A. L. 8. asks: What to use to
color leather a blood red, as nsed in making saddles.
A.” Brush the leather with a solution of sulphate of am-
monia, and apply the dye. Use either aniline red or
extract of alkanet root (alkanine). Work rapidly to
prevent the dye penetrating the leather.

'(1690) G. H. B. asks if salt added to
whitewash w§ll make it more adhesive, and if glue
would still farther improve it? A. Salt is often added,
but does not improve ‘it much. Glune is useful only in
indoor work. See answer to query. 977%.

(1591) A. B. F. asks if it pays to tar
manila ropes which are exposed to the weather and-in
constant use, such as hoisting eleétric streetlamps. " A.
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Running ropes should not be tarred. They do netlasg
a8 long as the untarred ropes.

(1592) F. B. asks: 1. Is the Sharpie
yacht boiler described in SuPPLEMENT, No. 182, large
enough for a 234 by 3 engine? A. Yes. Fora trifie less
speed than the Sharpie yacht. 2. What size feed pipe
will it need? A. % in. feed pipe. 8. How heavy, and

‘'what diameter, should the fiywheel be? A. Flywheel

size should be governed by the room that you can make
for it; 10 in. is large enough; about 151b. 4. Is a pump
34 by 134 theright size, or would it be better to run it
from the crosshead, and whatsize plunger? A. 1 in.
pump; fromthe crosshead is best. 5. What pressure
will the boiler stand with safety? A. If boiler is
properly made, should be safe at 125 1b. pressure. 6. At
what speed should the engine be run? A. Engine should
run 250 revolutions per minute. 7. What power will it
be? A. Two horse power. 8. Will it bé necessary to
have a heater? A. Notnecessary to have a heater, but
a heater properly constructed would modify the noise
and nuisance of the exhaust. 9. What will destroy a
wart on the eyelid, without injury to the eye? A. We
do not know. Better consulta physician if the case is
a very bad one.

(1593) W. G. H—We know of nothing
better to varnish new copper work than boiled linseed
oil. It stands the weather as well as the best coach
varnish; although it does not make quite as smooth a
surface, it is mnch cheaper. Two coats are sufficient.
Let one dry thoroughly before the second is applied.

(1594) R. M. asks for a good gol
gilt lacquer for polished brass work. A. Use lacq
made of shellac and alcohol colored with dragon’s'\
blood or turmeric to suit your taste.

(1595) J. N. H. asks: 1. How are tubes
bent 8o as to have a curve devoid of seams? A. They
are generally filled with lead or resin before bending,
and afterward melted out. A spiral spring mandrel is
often used. 2. What can I do to make cast iron field
magnets compete in efficiency with wroughtiron in an
electric motor ? It is not convenient for me to make the
cores of wrought iron, on account of shape. A. A field
magnet of soft gray cast iron answers a good purpose,
but it is not quite equal to wrought iron.

(1596) Galatea.—The illusion of Galatea,
a living head, changing into a.plaster bust, then into a
bunch of fiowers, etc., is fully illustrated and described
in our SuPPLEMENT, No. 630.

(1597) J. B. 8.—The earth is assumed
to be a great magnet, or to have currents of electricity
continually circulating around it, to which the magnet
arranges itself at right angles. The magnetic pole is
constantly changing its position. No cause for these
phenomena is known.

(1598) J. E. B. — We believe the min-

eral contains no metal of value.

(1599) H. 8. asks if there is any chemi-
cal that is sensitive to red light and not to actinic. A.
Not as regards chemical change. Of course the heat of
the red rays being greater than that of thie more actinic
rays may bring about chemical change by increase of
temperature.

(1600) W. 8. D. asks: Is there any way
to clean gold or gilt military braid? A. This is a some-
what uncertain operation. One old method was to
bake the articles in a loaf of bread. ' This was used for
epaulettes. On extracting them from the bread, they
came out cleaned. Another receipt is to rub the braid
stretched out flat with the finest powdered and .sifted
burped alum, applied with a soft rag.

(1601) W. H. H. asks how the follow-
ing inks are made: Green, violet, scarlet, black, blue,
and brown, for automatic shading pens. How to put
up the powders for making them; and how waterproof
inks are made, and how is adhesive ink made? A. All
these inks are made with aniline colors for a basis,
mixed with gum arabic and water. The powders are
simply mixtures of auniline colors with powdered gum
arabic. Adhesive ink contains enough gum arabic to
give it body. For waterproof inks substitute for
mucilage a solution of shellac in strong borax water.

(1602) I.. H. H. asks: 1. Is there any
practicable method of extracting the moisture from a
current of air without the application of heat or coid,
go that by circulating in a circuit it could be applied for
drying purposes? A. By passing the air over dry
chloride of calcium, it will be deprived of moisture.
0il of vitriol will give the same result. From time to
time new chemicals must be used, or the spent chloride
of calcium may be revivified by drying at a high heat.
2. Is there any means of cleaning a plaster centerpiece
that has been discolored by smoke? A. Have it
cleaned and calcimined by a good workman. It will
not stand hard scrubbing, and the smoke can never be
perfectly removed.

(1603) Ignorant asks: 1. How to cure
corned beef? A. There are many receipts. We give
one. To each gallon of water add 134 1b. salt, 34 1b.
sugar, !4 ounce saltpeter, and 1§ ounce potash. Boil,
skim, and when cold pour over the meat. 2. If when in
pickle it should freeze, would it injure meatany? A.
Freezing will not be likely to affect it if properly cured.
A very severe cold will be resisted on account of the
presence of so much salt.

(1604) M. J. B. asks how to keep store
windows from sweating; our windows are closed on in-
side from top to bottom, and we use Siemens-Lundgren
gas burner. A. Ventilate your windows from he top,
or if possible arrange a ventilating hood over each
burner, carrying the products of combustion into the
open air. These are the only radical cures.

(1605) H. P. says: 1. I desire to experi-
ment with a simple acoustic telephone. Whatamount
of expansion will there be in 500 feet of copper wire
No. 20 in the change of temperature from coldest win-
ter to heat of summer? A. 534 inches for 100° change
in temperature. 2. Can an electric bell be successfully
rung over such a wire? A. Yes. 3. What would be
the best way to arrange the battery, and what kind of
hatterv'would be best? A. Use an earth connectionfor
ore circuit, and any of the batteries described in ScrN- .

or
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electric bell work. 4. What is the best method ot
turning corners in such a telephone? A. Turn the
corners with a double sling of rubber, 80 as Lot to make
a sharp or right angle. 5..How long a line can be
.used successfully? A. 500 to 800 feet. 6. What is best
material for diaphragm, and how large should it be? A.
Very thin steei or tin plate No. 30 to 32 wire gauge, var-

ished, 8 to 4 inches diameter. 7. Where can 1find a
description of the simplest method of operating a num-
ber of dials from one clock movement by electricity?
A. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 198,
for illustrated description of electric clockwork. 8. Is
the use of platinum wire absolutely necessary in elec-
tric bells where there is slight friction between contacts,
orin single-stroke bells? A. Platinum contact points
are not necessary for experimental work. 9. What is
the price of platinum wire, say about 16 gauge, and
where can it be obtained? A. Platinum wire,$10 to $12
per ounce,can be procured from H. M. Raynor, 25 Bond
Street, New York. 10. Is it true that common flat irons
donot retain heat as well after having been in use a long
time? A. It is generally conceded. There issome mole-
cular change by long heating of iron. 11. Does the
recoil move the barrel of a gnn at all before the charge has
left it? A. Yes; the recoil commences at the instant of
ignition or first movement .of the ball. 12. Is the
movement caused by the inertia of the charge or by
the gases blowing out of the muzzle? A. The pressure
caused by the burning of the charge acts upon the ball to
push it forward, and upon the breech area to push the
gun backward nearly in the ratio of their weights, and
is continued in a less degree while the gases are blowing
from the muzzle. 18. Are there other causes? If so,
please state them, and tell which is the principal one.
A. Reaction is the principal cause. . -

(1606) J. L. W. asks: Is there any way
of holding a fountain pen, the nozzle of which has
become fastened? Have not safficient grip in fingers to
hold. A. Try a small flat piece of India rubber band.
Or cat out of two pieces of wood two grooves that will
almost exactly fit the circle to be gripped, and grip it
between them. Cork may be used if cat of proper
shape. If the grooves are too large or too small, the
barrel may break. -

(1607) W. G. M. asks: 1. Was the Ser-
pollet boiler described in the SUPPLEMENT of September
22,1888, asuccess ? A. Wedo not know. That class of
injection boilers have had many trials and as many
failures. They choke up with the solution of mineral and
other substances in ordinary water and burn out. 2. Can
.abarrel be made airtight so that frait can be sealed and
preserved in it, and can it be filled full of cold water and
sealed 8o to exclude all air and not be in danger of
bursting, being kept where it will not freeze? A. Pro-
bably not, at least ina practical way. Itis difficalt to
make an absolutely perfect vacuum, even for experi-
ments, and there is air in the pores of all fruit, as well
as in water in its natural state. 3, How long from the
seed will it take the mahogany tree to attain twelve
inches in diameter, and at what size and how long till
it will begin to be valuable if cultivated for profit? A.
Bhe tree cannot be grown here. 1t requires a tropical

“or sub-tropical climate, It is of comparatively quick
growth, but this varies according to the location and
the kind of mahogany, some descriptions being spongy
and of little value. Some trees attain an age of two
hundred years. 4. Caniron be melted by using char-
coal in place of coal or coke? A. Yes; charcoal makes
the best heat for melting iron, and was always used be-
fore the discovery of other kinds of coal. 5. If atwo
horse power engine propels a boat ten miles per hour,
at what speed will a four horse power engine propel it?
A. The 4 horse power engine will propel the boat about
13 miles per hour, provided that you also increase the
size of the wheel proportionally. )

(1608) T. 8. K. asks: 1. What makes a
shotgun kick? A. The reaction of the shot and gases
suddenlyexpelled. 2. How does a spider get his web
stretched from one side of the street to another? A. All
of a spider’s ways have not yet been explained. He is
supposed to take advantage of wind in some of his
operations for carrying his web filaments,

(1609) L. F. asks for a receipt for mak-
ing baking powder. A. Mix 9 parts bicarbonate of soda,
8 parts tartaric acid, and 10 parts rice Gour. Keepdry.

(1610) C. G. H. writes: A claims that
the compression curve of an indicator diagram from a
condensing engine is caused by the gradual destruction
of the vacuum in the cylinder, which raises the pencil
of the indicator to the atmospheric line, and that com-
pression does not begin until the pencil reaches that
point, the atmospheric line. B claims that the com=
pression curve is caused by a portion of the exhaust
steam being imprisoned in the cylinder by the closure
of the exhaust valve before the piston reaches the end
of its stroke, and is compressed into the clearancespace,
and that compression does begin as soon as the exhaust
valve closes, and that no vacuum really exists in the
cylinder; the expansion line falling below the atmo-
spheric line is the effect of the vacuum in the condenser.
Which is right? A. A is right. Thereis no compres-
sion on the vacuum side. The loss of the vacuum,
which may be by leakage after the closing of the valve,
makes the appearance of compression, but which is
only arelief. With a 27 inch vacuum there is too little
exhaust steam left in the cylinder at the closing of the
port to produce compression, especially if there is any
material clearance. Leakage often makes very mexact
work with theoretical lines on an indicator card.

(1611) E. W. MeD. asks for a formula
for the preparation of liquid glue for tableting purposes
which can be applied co:d and which will retain its elas-
ticity. A. Use solution of gutta percha in bisulphide
of carbon. .

(1612) J. H. C. asks if there is a moun-
tain peak higher than Mt. Everest. A. Mount Everest
18 the highest, 29,002 feet. There was a reportof a
higher mountain in the Himalaya group, of which we
nave no exact information.

(1613) F. R. asks for a formula for mak-
ing an ink from which a copy can be taken, by using
the copying paper simply as though it were blotting
paper, i. €., no press, no wetting. A. Use aniline ink
containing a large proportion of glycerine.

| Bottle stopper, E. W. Hazelhurst et al...

‘Buggy boot, C. Bauer.
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TO INVENTORS.
- An experience of forty years, and the preparatlon of

Awmerican,

363

Casting plates for use as electrodes of storage
batteries, mould for, C. Payen . .. 415832
Cat sack, W. R. & C.Steinmetz.. 415475

more than one hundred th applications for pa-
tents at home and abroad, enable us to' understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere, A
synopsis of the patent laws of the United States and all
foreign countries may be had on and p
contemplating the securing of patents, either at home or
abroad, are invited to write to-this office for prices,
which are low, in accordance with the times and om' ex-
tensive facilities for ducting the busi A
MUNN & CO., oftice SCTENTIFIC AuchN, 361 Broad-
way, New York.
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For which Letters Patent of the
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November 19, 1889,
AND EACH BEARING THAT DATE,

|See note at end of list about copies of these patents.)

Acid, making dioxynaphthaline monosulpho, M.
Ulrich.. .e.. 415257
Acid, maklnz paratolnldlne sulpho, E. Elsaesser.. 415,359
Air brake, F. Lansberg......... ...415,513 to 415,517, 415,522
Alarm. See Safe alarm.
Alkalies, electrolyzing ‘salts of the, Kerner &
MArX....coo0ceeeioocecen sorannnnacacannana-sossane
Alloys of cast lron and copper, mannfactnrlng
the, H. Schneider.... .. ceresscenes cane.. 415,656
Alloys of cast iron and nlekel. manutacturlnz the,
H. Schneider .ci.cccceeetrciiienniieioncancnnn oun
Alloys of steel and copper, manufactnrlnx the, H.
Schneider....cceeeeareciiiiiiens civeene covenennes
Alloys of steel and nickel, manufacturing the, H
Schoeider...
Animal trap, G. udd.
Animal trap, 3. F. Warnick ceee
Armature core for dynamos and motors, F. F.

Loomis......... T LTI ... 415,363
Automatic switch for cable roads, Roberts & Sei-
bert...... ceeeettnttetnteianienns veeree seeeeens oee.. 415471

Axle, divided car, O. anorman .
Axles, apparatus for the manufacture of. H.
Aiken........ Ceesveseseesssionsease ceeees .
Axles, manufacturing, H. Aiken.
Baling machine, eotton, J. I. Boyer..
Baling press, Steuerwald & Cording.
Banjo, J. F. Bower.......... PO .
Basket, fruit, W. Pattin.... ..... [SPRPR
Battery. See Electro-medical bat.tery. Galvanie

battery. Secondary battery.
Bed bottom, spring, J. Hancock..
Bedstead, invalid. L. L. Loomis..
Bevel, 8. Francis
Blackboard and game board, combined, L. S.

Smith............... crecevscenes P ) L X 1 |
Bleaching, L. Q. Brin
Bleaching keir, K. E. Drown...
Block. See Building block. Wig block.
Boiler. See S8team boiler.
Boiler furnace, steam, E. Fales. ...
Bolting reel, J. E. Welch.... .
Book holder, adjustablé. G. F. Swarts.

. 415,358

. 415402
.. 415208
.. 415,288

415476

- 435,320

. 415,555

415,455

... 415,627

.. 415,688
.. 415,588
. 415,500

Journal

Box. 8ee Cash box. Fire alarm box.
box. Stuffing box.
Box pasting machine, C. E. Titus................ w.. 415,660
Bracket. See Curtain bracket.
Braiding machines, bobbin carrier for, B. Orlol ... 415,311
Brake. 8ee Air brake. Car brake. Vehlole
brake. Wagon brake.
Brake apparatus for six wheeled trucks. G. West-
inghouse, Jr.....ccovvinnnniiieeiiinnnnne. ceeeenes. 415,695
Brake operating mechanism. E. Backus

Brick drying rack, J. Dennis.................. -ee
Brick kiln, Thissen & Arnold...
Brick machine, C. H. Horton
Brick machine, W. Johnson.. . 415.843
Bridge coupllng for switch rods el;c., A H. John-

Buckle. L. Selling. ..

Building block or brick, A. J. Judge
Burner. See Gas burner.
Button, J. T. Thornton........cccceeeveieee
Button fastener, J. P. Hickey
Button hole strips, making, J. 8tone..............
Cable curve, carrier track, 8. D. Northcutt.
Can testing machine, W. Hipperling.......
Can testing machine, tin, W. Hipperling....
Cans, apparatus for drying tin, W. Hipperling....
Cans, expansion clamp for sheet metal, Long &
[07:1 71 o« TN ceeeeceieena... 415,544
Cans, safety nozzle for kerosene, F'. Brink 415,609
Cane cutter, R. R. Wilson.... te eeneenies 415,234
Cane, meaus for loading and transportlnz. F. C.

415,551
415,200
415,201
415,386

Car and motor for electric railways, suspended,
L.J.CoQY..ceiuurrrennrancnnnns . 415,617
Car brake, fluid pressure, A. P. Massey. 415,214
Car coupling, P. Brown.... ....ccceeeeeeee
Car.coupling, R. H. Dowling
Car coupling, A. Drengson....
Car coupling, B. G. Follansbee
Car coupling, I. M. Jones...
Car coupling, M. J. Lorraine.....
Car coupling, Randlett & Smith.
Car coupling, J. 8chultes.....
Car coupling, H. S8ommerfeld....
Car door fastener, grain, C. H. & J. P. Emery.

415,334
415313
415,225
415,668

Car donor, grain, C. D. Pettis...........cce0 vevuee oo 415,468
Car, dumping, Voegtline & Bergstrom............ .. 415,484
Car seats, removable head rest for, W. Hill 415,326
Car, stock, W. G. Avery eee 415404

Car, stock, H. W. 8Smith..
Car ventilator, J. W. Fowler......... 415,360
Cars, device for dumping, C. F. Wilson.. ... 415,488
Cars, pipe connection for rallway, G. A. Houston. 415,273
Card, bustness, W. W. Caldwell...... L ceee.. 415,380
Card holder, McKenzie & Gibson ... 415,388
Cards, top ‘stripping winder for revolving nat., C.

A. Mason.. 415,390
Carding englne feeding mechanism, L. A: Peck-

ham..... o eececneccccsacsncsnacns uﬁ.ﬁl 415,654
Curpet sweeper, C. K. Stlnmn
Carner. See Straw carrier.
Cartridge ejector for revolving ﬂrwms. H. M.

Caldwell.....ccviieienniieiviieccancionecaianes e
Case. See Ticket case. Watch case.
Cash box, I. Pforzheimer......
Cagh recorder, C. E. Stone.
Caster, H. V. Smith.......ccccuveeeenn
Casting metals, moulds for, C. Payen.. .

415,255

Celluloid plates, coating, F. Rowell.. 415,566
Chain, drive, M. M. S8hellaberger. . 415,300
Chair. See Dental chair.
Checking and unchecking device, J. Roby......... 415,284
Checkrein operative device, J. W. McMahon...... 415,681
Chisel for forming mortises fordrawer locks, E.
Hambujer..ce.ceeteeese . veees.. 415,636
Churn, J. R. Bedell. ... 415,356
Churn. Clapp & Low.. 415,857
Charn, A. W. Duffy......... 415,64
Churning, J. W. Bookwalter... .. 415,237
Cigar trimming and marking machlne. F. E.
Clamp. See Supportlng clamp. Weldlng clamp.
Clasp, J. H, PIIRiDRON.....cveueeeenecianns
Clasp for waistband loops, 8. Myers... ...
Cleaner. 8ee Tube cleaner.
Cloth for the purpose of testing it, apparatus for
withdrawing a thread from woven, M. Moura-
[ 1 1
Clothes drier, B. F. Rouse.
Clothes pin, C. Barlow..
Coach gear, C. B. Wnuck
Coal conveying device, k. Boudreau .
Coffee and tea pots, attachment for, E. U. Thomp—
son.......
Collar pad, F. Altheide .
Oolor, azo-blue, M. Ulrich.
Colored fire, J. G. Sr.uttz .
Combing hi
McQueen & Moores. . .
Compasses, beam, H. W. onver .

Compressor regulator, H. C. Sergeant. 415,370
Conveyer, spiral, H. Birkholz.............. ..... vee o 415,604
Conveying, ornamenting, and -drying machine, F.

C.DAMM..ccoceeeee covocos socoreocsssccancanns ... 415,241
Cooler. See Water cooler. .

. 415,206
. 415,550
. 415235
415,597

Cooling buildings, etc., device for, J. K. Kea. .
Copy holder, J. A. McIntire....
Cord hook, H. W. Avery...
Cot, folding, G. H. Wilson.
Countershaft, F.-Hart..... ..
Coupling. See Bridge cc Car cc
Hose coupling. Pipe coupling. Shaft coup-
ling.
Cow tail holder, G. Marsh....
Crate, A. E. Hawes.... ...
Crupper, W. E. Becker. .
Crutch, J. W. Howgate..
Cultivator, J. Lawrie..
Cultivator or plow, G. W. Doollttle
Cup. See Dental impression cup.
Cupola and blast furnace, G. Ihssen.......
Curtain bracket, adjustable. G. McKean..

Curtain ring attachment, N B. Allen... ... 415432

Cutter. See Cane cutter. Feed cutter. Kraut
cutter. Paper cutter. Twine cutter. Wire
cutter. ’

Cutting press, A. V. Stevens........... cennen ceee.. 415477

Delivery machine, H. 8. Heath...... . 415,341

Dental chair, T. J. Carrick... . 415,807

Dental impression cup, G. M. ... 4158
Dental plugger, B. 8. Byrnes........... veceeenees o 415,495
Digger. See Potato digger.

Dish drainer, D. Guptill.............. 415,634
Distilling apparatus, A. J. S8weeney . 415,227
Door check, W. W. Atteberry....... 415,355

Door lock, I. R. Lash.... .. 415,210
Draught attach t for

| 1) SN ... 415318
Draught equalizer, T. R. Wilds. eoee... 415,662°
Drawing table, J. A. F. S8venson........ccec........ 415,691
Dredging machine, T. Z. Cole........ 415,501, 415,619, 415,620
Drier. See Clothes drier.

Drill, E. M. Brown.......
Dust collector, D. G. Reitz.. .
Electric machine,dynamo, T. E. Danlels. Jr.
Electric meter, P. 8. Bates.......... eein
Electric meter, E. W.Siemens....
Electric motor, H. B. Pullman
Electric motor governor, C. L. Jaeger.
Electric switch, antomatic, G. H. Whittingham. . 415 487
Electric wires, pole for, L. R. Greene........415.324, 415,325
Electro-medical battery, F. Moreton. .. . 415,345
Electrodes for secondary batteries, C. Payen . 415,329

. 415,610

Electrodes for secondary batteries, constructing,

W. H. Allen........... ceceesssees P ceeens oee. 415,490
Elevator bucket, H. W. Avery...... ceereienes . 415,285
Enameling metal surfaces, C. A. W. Vollrath, 415.485
End ga‘e, wagon, A. E. Beason (r).... .. «cceeuen. 11,40
KEngine. 8ee Gas engine. Hydrocarbon or gas

engine. Pumping engine. Rotary engine.

Steam engine. Traction engine.

Enginesafety stop, L. E. Learoyd ............ .. 415,217

Engraving machine, T. C. Eberhardt ....
Krader, H. C. Broun .c..ccceee eeveene

. 415,450
. 4158717

Evaporating apparatis, G. W. Lee...... . 415,541
Evaporator. See Sugar sap evaporator.

Extension tabie, H. Bauer........c.ceceiiiiinenanines 415,376
Fabric. See Wire fabric.

Fan, rotary, O. 8. Heckle........ .. ccceueee.
Feed cutter, P. Bostrom..
Feed trough attachment, M. Mlchels
Feed water heater, G. W. Penn........ .
Feeder, automatic horse. W.P. Kellogg
Fence, J. B. Bradford .
Fence, W. Cline......
Fence. C. F. Darnell......... .
Fence, Parsons & Prickett......
Fence machine, wire, P. W. Cook.
Fence post, J. A. Daugherty..
Fence wire stretcher, J. Eunter
File for locomotive engineers, train order, H. C.
Cumingham....... .
File or document holder, E. W. Woodruff..
Filter, self-cleaning, W. Mather.. .
Fingernalil knife, 8. E. Jones .,
Fire alarm box, G. L. Foote
Firearm, breech-loadding, C. J. Ehbets............

Firearm, breech-loading, B. 8. Herrmann......
Fire escapes, expanding apparatus for, G. Ed-

.. 415,667
. 415,231

-wards..
Fire kindler, C. W. Walters .
Fire, water system for protecting bulldlnxs

against, M. Maginn......... ceeccseccnninnnanns
Fish globe, G. A. Gunther. .

Fishing rod and reel, E. P. Follett.

Flag staff holder, E. Ried........ ..
Floors, construction of fireproof, M. Fawcett.. ... 415,339
Flue scraper, V. Radspinner .................. 415,282

Flushing device, automatic, H. C. Weeden.
Foot power, J. E. Adams....
Footstool and 3

.. 416,431
. 415,361
Ratchet drlll

d, C.

Frame. See Photograph frame.
frame. Spinning frame.

Fume, apparatus for refining, F. L. Bartlett .

. 415,186
. 415312

Funnel, ing, M. B. Sch

Furnace. See Boiler furnace. Cupola and blast
furnace.

Furnace, G. A.Olark.... 415,006
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-| Ore concentrator, J. Gray............

Kurnace, J. Mitchell
Furnace door, E. A. Kern........
Furnaces, burning coal in, E. Fales
Furniture joint, F. R. Beal......
Galvanic battery, J. E. Watson.
Garment, 8. R. Magee
Gas, apparatus for the manufacture of J.

eee. 415,609 -
. 415,512
. 415,626
. 415,601
.. 415,693
. 415.676

Gas- burner for stoves ‘and flreplaces, T.

MCBWeeDeY...ccooviuiiieieieiereseeatesarenonens
Gas engine, H. J. Hartig....
Gas fixture, H. Schrader........
Gas, manufacturing, J. M. Rose..

415.418
415,197
. 415,570
415,564
415,646

Gas washer, V. Kusnezov....... PPN

Gate. See End gate.

Generator. ' See Steam generator.

Glass by means of the sand blast, machine for
ornamenting, B. C. & R. A. Tilghman...........

Glass, ornamenting, B. C. & R. A. Tilghman.......
Glass, table for the manufacture of plate, A.J. &
J. M. Sweeney......
Glue compound, R. W. Johnson
Governor, engine, P. Bigelow .
Governor for fluid compressors orpumps, F. Lans-
JDOTR . i e veee
Grain binder, W. H. Berry..
Grain turner, 8. Hirschler.... .
Gripper, auxiliary, C. W. Hilton..
Halter, J. B. Mitchell... vee
Hame, C. G. Ortmayer..
Hame fastener, E. C. Vale.........
Hanger. See Tobacco hanger.
Harrow, G. Gillies.......... ceeieeees
Harrow and land leveler, H. Knlght.
Harvester and husker, corn, J. P. Dunn.
Harvester, grain, W. F. Olin..........
Hat forming machine, 8. C. Palmer .
Hat pouncing machine, R. Eickemeyer .
Hatchway door for elevators, Coe & McBride.....
Hay slings, device for binding and elevat,lng. J.

. 415,546
. 416,280
415,259

415,410
.. 415.646
.. 415,242
. 415,279
.. 415,217
.- 415,243
415,618

Heater. 8ee Feed water heater.

Heater, J. BOM&.......ccevuuiennniiiiennnnes eeeeess 415,319
Heating railway cars or other structures, G. A.
HOUBLOND ..ccvveernnieennieieenes vorerneivennnns .. 415272

Heating railway cars or other structures by the
agency of live or exhaust steam, Houston &
Hackney.

Heel and sole edge blacking machine, C. F. Leigh-
L0 1 T oo 415,674

Heel burnishing machine, J. M. Gimson et al ..... 415,340

Heel machine, F. F. Raymond, 2d............... ... 415,559

Heels, compressing and attaching, F. F. Ray-
mond, 2d..

Heeling machlne, C. W.Glidden et al..

Hinge, spring, G. W. Warner

Holder. 8ee Book holder. Card holder. Copy
holder.  Cow tail holder. File or document
holder. Flagstaffholder. Paper bag holder.

Paper holder. Paper roll holder. Racket
holder. Ribbon holder. 8ash holder. Twine
holder.

Hook. 8ee Cord hook. Snap hook.
Horse power, W. M. Milroy....
Hose coupling, F. Lansberg..
Hub, wagon, J. E. Fitts....... .....

Hydrocarbon or gas engine, J. Charter
Indicator lock, F. Egge..
Injector, I.. E. Bourquin.
Inkstand, J. H,Hayden....
Insulated conductor, J. A. Wetmore
Insulator, J. Fowler....... dreeeeneiiiee oe . 415,504
Insulator for electric batteries, C. Payen.. ... 415,333
Ironing table and clothes rack, combined, E. O.

415,215
415,518
415,503

.. 415.446
... 415,358
. 415,441
.. 415293
.. 415,262

Rood........ eeeeccncctesetttenancatattnesionnnes ... 415,562
Jack. See Lifting jack.
Jars, ete., cleaner for fruit, 8. W. Erwin............ 415,625

Jars. means for closing the mouths ot fruit or
“other, C. MOOT®.......cvvneine v evnnenncnonnes

Joint. See Furniture- joint. Rallway rail joint.
Slip joint.

Jollie and jollie mould, T. C. Budd .. 415443

Journal box and bearing, J. F. Morell .. 415,547

Keir, W. Mather.... ......iceeiieee cevnevnnnneennns 415,545

Key, J. F.Mehren...........ccc.eeieiiinen 415412

Kiln. See Brick kiln.

Knife. See Fingernail knife.

Kraut cutter, J. I.. Parker..

Lace fastener, M. N. Bailey..

Lamp. arg, C. E. Scribner ....

. 415,682
.. 415,433
415,671, 415,572

Lamp, blowpipe, W. P. Butler... . 415,613
‘Lamp, central draught, Z. Davis, .. 415,502
Lamp headlight, electric arc, McDonald & Cain... 415,252

415,335

Lamp, incandescent, J. Reese....... ...............
Lamp shade, W. 8. Berg........... .. .. 415,602
Lamp, spray, A. Shedlock . 415,398
Lamp wick raiser, A. 'I‘nplln .. 415,400 -
Lamps, spark arrester for electric, J. R. Farmer 415,628
Lanolin powder, J. Quaglio. 415,351
Tantern, N. M. Crawford... 415,289
Lantern, signal, J. A. Hyde...... 415,205
Lathes, counter rest for, J. J. Peard .. 415219
Life-boats, rowing apparatus for, P. F. Schenck.. 415,474
Lifting jack, C. Tindall........cccoeiiiiiiniinnnnn. .. 415,687
Light. S8ee Lamp headlight. .
Liquid receptacle, F. W. Wolf...............ccvuueen
Lock. See Door lock. Indicator lock. Nut lock.
Permutation lock. i
Log turner, T. 8. Wilkin .............ccoeeaeene .. ... 415,315
Loom shedding mechanism, G. W. Stafford........
Manure, liquid, J. J. Hanselnan.............. .
Measure, grain, H. W. Gipple................cceueee.
Measuring and examining cloth. machine for, W.

Metal plates, manufacturing porous, C. Payen.... 415,330
Metal plates, producing crystallized, C. Payen,

415,347 to 415,349
Metal plates, producing porous crystallized, C.

PAYeN...oueieiereinernne. onn . 415,653
Metal post, O. B. Hall .. 415,384
Metals, electro-deposition of, W. Siemens........ .. 415,576
Meter. See Electric meter.

Mill appliance, H. Aikeu................. .. ...415,401, 416,663

Mitering machine, Haueisen & Boberge...... .
Mould. See Sectional mould.

415,637

Mop wringer, C. Gillmann............cceeveennnenen. 415,195
Motor. See Electric motor.
Mower, A. Ryan .. 415,369

Nail machine, wire, W. Taylor.
Nailing machine, J. E. Kimball
Needle, hooked or throated, J. M. Merrow..
Nicotine collector, K. A. Wuterich.....
Nut lock, W. H. Trammel..........
Ointment, R. W. Johnson..
Ordnance, hydraulic hrake for checking and con-
trolling the recoil of, H. Schneider .

415,480
. 415,672
415,310
415.690

.. 415,569
. 415,454
415261

Ore pulverizer, J. E. Westlake

Ore separator, A. C. Campbell. 415,445
Organ attachment, R. B. Stone............ ... - 416,426
Ornamenting surfaces, P. 8. Wick............. .. 454271
Oven, baker’s, J. RAYNOY..c ccoccevesrisisarnne... 415.4%0
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Ovens, heat equalizer for, G. R. Moon...... ceases. 415,649
Pad. 8ee Collar pad.
Paddlewheel for vessels, R. Bucher...........

.. 415,811

Padlock, W. I'. Beasley.......c..ceceenencennenea... 415,187
Paper, apparatus for delivering eheet, F. Hart.... 415,267
Paper bag holder, G. L. Kennedy.....ccceccueuuuen.t 415.463

Paper cutter, t. W. Drosten (r)
Paper holder and cutter, roll, L. Ehrlich (r)
Paper holder and cutter, roll, A. F. Hendershott.. 415,199
Paper roll holder and cutter, E. B. Weston .......
Perfume distributing device. automatic, L. C.

Permutation lock, C. . Bllhlmer.
" Permutation lock, E. A. Lapp............. ceeeee.es. 415,647
. Phonograph recorderand reproducer, L. 8. Clarke 415,499

Photograph frame, L. H. OIT......cccccconeese eeees 415,552

Piano action, Stuart & Willard.. . . 415,436

Pigments, apparatus for menufa.ctnﬁmz. F. L.

Bartlett......cooceeeiiieneinienenies oee ceercsencees 445,185
* Pin. See Clothes pin.
Pipe coupling, cone and screw, J. J. Hogan. ......
Pipe expander, Z. L. Chadbourne
Pipe nipples, machine for threading, H C.

416,387

Walter........ eesststssctcnnntansnns . 415,592
Planing machine, F. H Garverich 416,631
Plant protector. folding, W. K. Hawks....... ... 415838

Planters, reel for check row corn, F. L. Menefee.. 415,464
Plow, J. L. DYKe8.cceeveeane.vee cereeneencs. 415409
Plow, O. A. Essig . 415,244
Plow, E. B. James.
Plow, J. Lenhart..
Plow, wheel, L. Luppen..
Pocketbook, E. Schnopp .
Pole attachment for vehicles, F. Splittstoser.
Popcorn, medicated, W. M. Evan8...c.... cooee-eeo 416,192
Post.  See Fence post. Metal post.

Potato digger, C. ). Cuammings........ .:. 415188
Potata digging and gatherinn meohlne, L W.

Powder. See Lanolin powder.

Power. See Foot power. Horse power.

Press, See Baling press. Cutting press. .

Pressure regulator, volumetric floild, W. D.
House . 415.203. 415,204

Printing mschlne, rotary. J. L. F‘ir ceiennnns 415,821

Propeller for vessels, reciprocating, S. Snenen- .

eeeees 415584

Protector. See Plant protector.

Pulp, apparatus for moulding articles from, H. F.
8mith ......coiiieiieiiinnnnen

Pulveriger, G. & A. B.eymond

e 415,421

_ Pump, F. Cavallaro.......... . .. 415,497
Pumping engine, steam, F. Lansberg............. .. 415,520
Punch, combined power and hand, D. Warner..... 415,286

‘Rack.’ See Brick drying rack.

Racket holder and press, G. P. C. Holmes.......... 415,342
Railway curves, safety and anti-friction device

for, Pendleton & Bryson..)r ............... 415,556
Railway, elevated , L. Johnst

Railway rail joint, D. Rohlﬂnx ................... o
Railway rail or other joint, A. J. & G. W. Curry. .. 415,290
Rake and ground leveler, combined, O. H. Wood-

WOrth c.ooiiieiiiniaiiieennns o0 oe. 416,599
Ratchet drill frame, G. E. Heinbac!
Recorder:

‘See Cash recorder. Phonograph re-
corder. Vibration recorder.

Reel. Bee Bolting reel.

Regulator. See Compressor regulator.
regulator.

Ribbon holder, O. G. 8mith........ . .... 415423

Rivets, mannfacture.of hollow, 1. F. Peek......... u.a,zg

Rod. See Fishing rod. i

Preasure

Rotary engine, J. B. HAITI8 ..copvieneen covennennse. 415,456
_ Rotary engine, W. Webster. . o 415,397
Saddle, J. D. Padgitt...... .. 415467
Saddle, riding, H. Ruwart. . 415478
Safe alarm, A. D. Miller.. . 415,413
Saw holder, J. E. Turney....... .. .. 415,590
Saw filing device, H. O. Gndberry .. 416,45
-8aw scarfing machine, A. 8. Parke.. .. 415,281
Saw swaging device, C. Campbell. creee.. 416,614
Saw.table, J. M. Baker........ 415,435
Scaffold, R. 0. 8éat ... 41522
‘Scales, weighing, T. 8ands.. . 415,221
Scourer. See Wheat scourer. :
Screen. 'See Window screen. A
Screwdriver, C. G. Teubner..........cc.coetueees .eee. 415,481

8crewheads, machine for slotting, C. F. Roper.... 415473
Scythe fastener, G. 8. Clow  ...... 415,265
Secondary battery, Kennedy & Diss 415,327
Secondary battery, C. Payen.... .......... 415,831
Secondary battery, Wotton & Polk, Jr.. 415,600

Sectional mould, F. A. Meyer............ . ... 415,251
Separator. See Ore separator. i

Shaft coupling or clutch, L. Racine................ 415,653
Sheep shearing machine, R. Monday............... . 415,365

. Shingleé sawing mxchlnes. antl-tncuon WAy for‘ )
C. M. Frank........ .. cevenn.. 415328
8hirts, making open tront bosom. B.. Cluett. | 414,447

Shatter fasteter, Bensel & Maier..... 415,437
Sifter, ash, G. Palmatier ..... ... 415,564
Sifter, ash, J. Dillon....... rieteeee ceeeeeaes ... 415,622
Bignal system, electric police, C. E. Scribner...... 415,574
Singletree, F. Heyberger..........c.c.ceeveue.. . 415,248
8leigh, bob, J. Green........... 415,196
Sleigh gear, Coddington & McGeorge ........... .. 415,500
8lip. joint for sheet. metal cornices, pipes, etc., J.
8mith. . .......iciiiiiiieiiiii, cee eeaens

Snap hook, P. A. Waldron....
Snow plow, rotary, A. 8. Bakke
Spike machine, J. W. Bowmas

Spindle and bearing therefor, J. W.
Spinning frame, ring, A. J. Nichols.
Spittoon, G. D. Swartwout........ ....

o 415,317
.. 415,491

Spring. 8ee Vehicle spring. ‘Watch case spring.
Sprlnkllng machine, agricultural, G. F. S8trawson.. 415,587

Stave jointing machine, K. & B. Holmes........... 415,461
Stave making machine, J. Pleukharp............... 415,558
Steam boiler, J. P. Simmons....... 415,302, 415.303

Steam engine, E. M. Birdsall... ... 415438
Steam generator, E. E. Roberts.... ... 415,897
Stereotype forms, lnterchangeable plate for, J. L.

C. Ciarke...... . 415,615
Stoeking, Sleeper & Miller..........:......... 415,581, 415,582
Stockings, manufacturing, Sleeper & Miller,

415,579, 415,580

Stone sawing machines, mechanism for feeding

sand and water to, Frenier & Leblanc .......... 415452

Stop or shut-off, Incased. 8. Smith.................. ' 415,685
. Stopper. See Bottle stopper. :

Store service apparatus, J. M. Caille................ 415408

Stove grate, W. A. Church
Stove, hat blast, V. O. Strobel. ..
Stove, vapor burner, H. Ruppel......
Btraw carrfer, endless, J. S. Baker.....
Studs, ‘uranufacture of lacing, L. F. Peck.
Stufing box, T. Tripp...... cereenedienas
Sq,ptm evaporator, Hall & Wrixht.
Sg ugciemp; F.:A. Williams. .
& :-Bpa-Automsatie switch. Electric lwlmh
r-m. ‘See Drawing table. Extension table.
“Ironing table: - Saw table.
Mmm combiued; H. Wom:elm...

| Traction encine, E. E. Ca)la!mn.

{ Eraser, ink, L. L. Thompson........

Telegraph repeater, R. J. Mcllhenny..
Telegraph repeater, fire alarm, F. A. Ske De......
Telephone exchange system, C E, Scribper.

Tenoning machine. L. F. Parks... ..... ceeeees
Ther: 1C H. H. Kane..
Ticket case, F. I. Hart...

Tie fastener, J.-A. Riley.
Tobacco hanger, W. H. Snow.. ....
'l‘obacco. package for cut. F. Grill.
Traction engine, E. M. Birdsall..
[ Y 3 L¥ (. )
Trap. See Animal trap.

Tree felling devrce. P. H Brown.......coeeceecnee.. 415442
Trousers shaping device, L. Selling ...
Tube cleaner, W. H. Wheeler......,.
Tug, harness, W. 8. Cussady...
Twine cutter, D. McDonough......
Twine holder, J. C. Patterson........
Typewriting maghine, G. H. Lasar...

Umbrella, D. Ro8e.................. .. 415,563
Valve-actuating device, M. L. Harris...... . 415,611
Valve and alarm whistle, safety, T. Porter.. . 415,469
Valve for air brakes, F. Lansberg.......... 415,621

Valve, steam engine, W. D. Haven..

Vapor burner attachment, W. P. Butler. 415,612
Vehicle, C. M. Blydenburgh ........... 415,608
Vehicle brake, G. White.........eew:« 415,69
Vehicle'brake and starter, J. H. Boom

Vehicle gear and spring, E. F. Morse......
Vehicle spring, E. F. Morse.................
Vehicle spring, S. H. Raymond..
Vehicle, two-wheeled, R, D. Scott.
Vehicle wheel, J. B. Lott
Velocipedesaddle, S. E. Gilbert....... ceeee
Velncipede saddle, S. Pattisson... ......
Veneering machine, King & Jennlngs. ceres
Ventilating mines, cellars, etc., devlce for, W. H.
Hoadley...
Ventilator. Bee Car vent.llator.
tilator.
Ventilator, J. Bluhm..
Vibration recorder, J. Milne..
Voting booth, portable, J. Payne..
Voting machine, J. H. Myers...
Wagon brake, E. H. Hijgby.......... cesdereeacainans
Wagon, concrete mixing and delivering, G. F.
GraX..ccvineeeeercnsrscceses
Wagon, skeleton, C. Abresch.
Wagon step, C. D. White...
Wall pocket, G. BAIAWIN, ,..ocoresescescesceccecsnnes
Washer. . 8¢e Gas washer. ... .
Washing machine, Hart. & Bnrtholomew
Washing machine, D. H. 8herwood...
‘Watch case, F, Mink..
Watch case spring. H. .
Watch, stem winding and setting,Gerber &.Aude-
Water. cooler and filter, F. G. Winneh...
Water :cooler and fliter, combined, Morrow &
BYMINREON. ceeeee comiineredirntraaiinecns neasean
‘Water supply, method of and system for obtaln-
ing, J. Light....
Water wheel, W. H. Rldgway...

Window ven-

ceveeens, 416247

Weather boarding, earthen tile, A. T Blatchrord 415,605
Weighing .machine, coin-controlled ticket print-

ing, B. G. HOfmMANN . cc.evveinnriieiiiiine cennen 415,204
Weldiug clamp, electric, Thomson & Tregoning... 415.306
415,607

Wells, strainer for, J. H. & E. Boone, Jr...........
‘Wheat scourer, J. B. M. Kehlor.....................
Wheel. . See Paddle wheel. Vehicle wheel.
Water wheel.
Whiffletree, C. K. Fickes.......
Wick:rajser; W, Donaldson.
Wig block, F, Weston.....cceceeaveeseoress
Wind wheel attachment, T.um & Tiscom....
Window or door button, F. W. Quitman..
‘Window screen, W. D. Graves, Jr.......
Window ventilator, G. R. Buffham..
Wire cutter, O. Collins.......... .
Wire during the process of annealing. devlce tor
supporting, C. E, Ma‘teso:
‘Wire fabric and making the eame. L Kinney.
Wire rod coiling mechamsm, F. H. Daniels
‘Wood surfaces, finishing, J. C. Orth...... seeeesses. 415,558
Wool, apparatus for cleansing, Singer & Jndell... . 415,514
Wrench, H. W. Burleigh........ceceeteecciceccrensen
Wringer,. See Mop wringer.

-DESIGNS.
Badge, F. A. Bernhard... ..........
Card orenvelope, busi W.C.Gl
Caster, J. Lawson.............

Fencing strand, W. E. Hathaway u al..
Fireplace lining, J. A. Read........
Hat and coat rack, C. T. Fowler. .
Hub, wheel, W. P, Bettendorf.
Tile, D. H. Watts.......
Tower, W. L. Juddagh......

Umbrellasbmd H. W. Beeston cecseececciecccnneess 12429

TRADE MARKS,

-Bakers’ produ ctions, E. Beoge & Co...... cereenenees 17,198
Canned vegetables, fruits, fi-h, oysters, and meats,
H.C. BaXter. .. .cooceetriiiiene cevnnnnennns ceeneess 17,195

1 Cotton goods, ‘Lesher, Whitman &COo...cocuniiinnn. 19,210

Flour. wheat, Moseley.& Motley Milling Company. 17,200
Food for infants and lnvalide. terlnaceous. Trigge

Gloves, B. Altman.. .
Maple sirup,.J. P. M. Perlmm .. 17,201
Medicinal compounds in liquid or solld rm, vege-

table, Creasinger & Co..........coveivnns oun eeee 17,198
Medicine for blood, skin, and nerve diseases, H. E.
Weston...... Seeeeeieer erttarineeanaenn erveceeensss 17209

Mineral water, natural, E. Von Eenrdnt
Remedy, headache, C.-W. Preston . ceness
Salve for healing frozen fiesh wounds. H. C. Von
der Luhe........c.cceeveiiennnnne secseaceceninns
Soap, toeth, C. Wright........
Tea in packages, M. Gillet & Co....
Thermometers, clinical, Taylor Bros.-
Tobacco, smpoking -and chewing, Terry & Porter-
fleld Tobacco Company.... ..
Tonic for the complexion, I. D..Cook
Tripe, hocks, feet, and tongues, oookod.‘l‘ M. Sin-
clair & Co.... ..

11,202

...... cesecses EETTTEe

A brinted copy of the spactfication and drawingof |’

any patent-in the foregoing list will ‘be: tm-ulshed from

this’ office f or 25-cents. - In ordering plesse state the'| -

name and number of the patent desired, and remit to
‘Munn & Co., 31 Broadway, New York.

Canadian Patents ’mny now be obtained by the

Wdverfisements.

Inside P onch Ingertion =« =
Back Page, ench insertion - - =

3 cents n Ine.

1.00 n ne.

The above are charges per agate line—al ht
words 1.\er line. This notice shows the w1dt.h ot th.e ne,
and isset in agate type. avinge may head adver-
t.isements an ja: e same rate per ngste line, by measure-~

ment, a8 jetter - prees. Advertisomeme must be
received at Dnblmaﬂon office as early as Thursday morn-
ing 10 appear in next issue.

U SEADAMANT WALL PLASTER

It is Hard, Dense, and
esive. Does l:ot’check

ours. It can bex.pplled in
a.uy kind of weather. It is

THE MODERN ICE YACHT. — BY
Geo. W. Polk. new and valuable t1;twer. containing
full practical dlrg ctions and specifications for the con-
strlwtlon of st and best kinds of Ice Yachts of
the lateet, moet approved forms. Illustrated with en-
wn to scale, showing the form, position,
and arrannement of all the parts. Contained 1n BCiEN-
TIFIC AMERICAN SUPPLEMENT, 6-24.  Price 10
ceuts. To be had at this office and ot all newsdealerl.

use,
-granted for the mixing,
ueinn. and selling. Address

ADAMANT MF4, CO.

71 E. Genesee Street,
Syrncuse, N. Y,

Patent Fout Power Machine
Complete Outfits.

‘Wood or Metal workers without steam
wer. can successfully compete with
he large shnps ll)‘v usil our New
LABOR achinery i
latest and most. improved for practical
shop use, &l Industrial Schools,
Home Training, etc. Cmalogue tree
Seneca g#alls Mxél
69 Water Street, Seneca. N Y-

THE BROUGHTON

"IMIXHR

——FOR—

.Wall Plaster& Fenilizers

HA‘NUFAL'I'UBED BY

Symm. N. Y. U.S.A.

(]
8.

WRITER .

TY K

Wamnted to do as gnod |

wot-k as any $100 machine.
Simple, durable, fast. and

easily operated. Noribuon t

€45 wul buy the ODELT.

O
.

=
-

Odell Type Writer Co., Rookery, Chica

HT&SLACK BARRELMA(.:
2 ASPECIALT Y
JOHN GRE j

Branch Office and Factory, 203, 205 & 0% Center St., N. Y.

those - of

O OTHER Life Policies as liberal
cost as little money, no others as
cheap give as much for the money, as

JHE JRAVELERS

OF HARTFORD, CONN.

Best either for Family Protection or
Investment of Savings.
world-wide, lowest cash rate.

Non-forfeitable,

SEBASTIAN,MAY&GO’ ,
Improved '

s ATH

Power Es

Drill Presses, Chucks, Drills,

Dogs, and machinists’ and ama-

teurs’ outfits. Latkes on trial.

Cataloguesmailed on apphcation,
165 W, 24 8t., Cincinnati, O.

EDISON A LAMPS

For Decorative, § Experimehtal,
Surgical, - Dental, ) and other pur-

poses. From ¢ ‘ to 36 candle pow.
er. From 2)% th 40 -volts.
Catalogue on- applieuﬂon.
EDISON LAMP CO.
Hnrrllon.“ : N. J.

make. . By G. M. Hopkins.—Deseri, ono!asmall electro
motor devlsed and constructed with .a view to assisting
amate rs to make a motor whleh g(l’xht be driven with
advantage !()ly a current dert tery, and
which wounld. haye suficient power to opemte a foot
lathe or any machine requiring not over one man pow

\vith 11 figures. Contained im SCIENTIFIC AHERICAN
SUPPLEMKNT, No.641. Price IIJOenu ‘To-be had at
this office and from ail newsdealers. -

| inventors for any 7£ the inventions named in the fore-

going list, provided, they are simple, at a cost of $40
each. If complicated the cost will be a little more. For
full. instructions address Munn & Oo., 31 Broadway,
New York. Othey foreign patents may also be obtained.

nsss:s. , 5o Ao so8 o,
loo.lﬂ &?‘l&c HERT ";n Q0.

< Box [
 Comd O W e Y 0.8 A,
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ELECTRO MOTOR, SIMPLE, HOW TO |

EVANS FRICTION CONE CO.

PATENTED.
FRICTIONAL GEARING for REGULAT-
ING and CHANGING SPEED v
of all MACHINERY.

The a?e can be quickly and easily varied while run-
ning from 100 to 200 feet per minuvte. They are

PROMPT, EFFICIENT. and NOISKLKSS,
Address, 83 Water Street. Bostou, Mass.

Fine Taps, Dies, Reamers, Etc.

Lightning and Green River Screw Plates.
Bolt Cutters, Handand Power Drilling Machines, Punch-
ing Presses, Tire Benders, Tire Upsetters, and oth-
er' Labor Saving Tools. Send for Price List.

WILEY & RUSSELL MFG. CO., Greenfield, Mass..

"TOOL AGENTS WANTED |
mutrv SHOP q'he Umled States }

totiopery

THE FINEST DB MECHANICAL TOOLS A SP'EGIALT
B.JAMES.98 LAKE ST. CHICACO.

MACHINERY.,
E. & R, HOLMES;,

BARREL::x s

% Patent Pocket Oller and Sheath’

iest Oiler in the market.

ensen one dropof

no waste or leakage. For guna; biaycles. type-a-
r ers, fine machines, ete. Send %c”i 434
eport Gun lmplem’t Cos, 17 Mﬂm rane, K.!

AﬂﬂOLU'l‘lLY AT
em -
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Taluotls Boks cn Missals, Misig
AND ASSAYING.

A Practical Mnnnal of Minerals. Mines, and
Mining. Comy t.nf estions_as 'to the localities
ons of all the Usetul Minerals; full descul;lﬁ—
t.lons of the most effective methods of both th e q
cixuantlmtlve analyses of each of these min-
Is, and hints upon the various operations of m
including architecture and construction. By Prof,
8. Osborn, LL.D. Ilustrated by 171 engm ngs84

867 pages. Pric
§#~ A descriptive circular giving the f table o,
wnt.s of the above book sent free to any one who
his address.

A Treatise on CMetnlllferons Minerals and

cEREEER.

ining. By D. Davies. With 148 illustrations
12mo, 432 pages. Price..........cccveceiiiaiiiannnns $5.00
Mire Drainage. By Stephen Michell 8vo, 217 en-
gravings., Price...... . ..ccciiiiiiiiiiiiiiiiis canienn 86.00

A Treatise on Enrthv and otlu-r Minerals
and Mining. ByD.C. Davies. Wlth ngnisgﬁ

0. Price
The Prospector’s Hand Book. A Guide for the

Prospector and Trave'er in search of Metal-! bearlng:.

other valuable Minerals. Nlustrated. 12mo. I’'rice ®1.50

I'Iim-rnlngly simplified. Easy Methods of Identi.
¥1ng Minerals. inc'uding Ores, by means of the Blow-
E{ Flame Reactlons. by the roscore, and by

umid Chemical Analysis, based on Von Kobell’s Tables
for the Determination of Minerals, etc. By Henri Erni,

M.D. Illustrated. 12mo. Price. 83.00

Underground Treasures;: How and Where to
Find Them. A Key for the Ready Determination of
yrdl!lnem]s within the United States. By James Ortgn.
The Asvayers’ Manual. Zin Abrldged Treatise on
the Docimasiic Examination of Ores and Furnace and
other Artificial' Products: By Bruno Kerl, Professor in
the Royal 8chool of Mines; M ember of the Rnynl Teche
nical Commission for the Invustries, and of the Im-
perial Pat~nt Office, Berlin. 'I'ranslated from the Ger-
man by William Brapnt, Editor of * The Techno-
Chemical Receipt Book,” ete. Second American Edition,
edited with extensive additions b wood Gandmn,
Member of the American Inatitu in {lnee y
}mw etcst.oe! h:;:!&ceb Vsezrem eut&eher ULt se'n-
en us y engravings.
Cloth. B 22 1T 8.5 00

4 circular of 8 pages ngrto giving the full Table o,f
Conwnts lgothts Ir%wrm Book, as well as a new List o,
ebal Mini M. Meu;,rum%. Miner: i)
Chemical Analysis, ete., 8 o any one

awy pa% of the world who will send ress,

¥ The aboveoranyofcm/rBookssentbvmil Sree of
postage, at the publication prices, to any address in the world.

$F Our New and Revised Catalogue of Pract(cal and
swmn ) :t’?
Y

ﬁcBooksBGmesSvo,andowo talo%,es

e h of Science applied to t
smt frucmmm W ifo any mw% any part of the
world who 688,

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut ¥t,, Philadelphia, a., U. 8. A,

SCREW PITCH and CENTRE GAUGE.

Im roved St rfuce Guusgs. Try

Centre tandard
Steel Rules, iteel Caliper Rules,
Universal Bevels, Bevel Pro-
tractors, Depth Gauges, Hard-
ened Steel Squares, Graduated
Steel Squares, Spring Calipers,
Hbaci‘rdened Straight Edges, etc.,

INlustrated Catalogue and
Pr%bwt free. ¢
MASS,

STANDARD TOOL CO., ATHOL,
,ICEHOUSE AND COLD ROOM.—BY R.
: constraction.

G. HatA directi for Four
Yy &%thmm gg'nxv% 0 _AMERIC BUP-
PLEMENT, 59, Price 10 cents, To be hind at office |

and of all newsdealers.

JoBN H. CHEEVER, Treas.

BosnAtJ]::‘]zndsst.Cilnualﬁleﬁw
103 W I ow:

NEW YORK BELTING AND PAcKing Co:|

Packing, Hose,

Vulcanlte Emery Wheels, Rubber Mats, Matting & Treads

ROOMS :—Philadelphia, ‘308 Chestnut 8t.; Boston. 52 Summer St.;
eari 8t,: - Cleveland, 176 Superior St.;
'0odward Avenue. European Branch, Piekhuben 5 Hamburg (Frethafengebiet), Germany.

18 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

BELTING,

151 Lake 8t.;

cago ne:
éan Francisco. 14 & 16 Main o gnes

lis, 28
8t

etroit

ALL

CLIRK' 2 THICK WHEELS

Noiseless Rubber-Tired Truck Wheels
AND CASTERSN,
that save all wearing of floors.
VI Also, COMPLETE TRUCKS.
Catalogue free.
GEO. P. CLARK,
Box I, Windsor Locks, Conn,

i Steam! Steam!

Quality Higher, Price Lower.
For 8tri ctly Cash, Complete Fixtures except Stack.

2-Horse Eureka. Boiler and Engine, - $135
[ A {1 (g 1 - 2'0

Other sizes at low prlces. Before oubuy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.

~_BRISTOL'S PATENT
STEEL BELTGILAUING

for $1.00,
MEG,

BRIS'I‘OI‘
Waterbury, Conn.
Or 132 NASSAU 8T, Room 56,
New York City.

The Tourist Koute between Chicago and Florida is
the Monon Route via Louisvilleand Chattanooga. For
| particulars, address Jumes Barker, G. P. ‘A, Chi

APPARATUR’

AS A LINING

in WALLS and FLOORS for pre-
venting escape of warmth and
the deadening of same. Sample

AINERAL
YYOOL [ttt

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plttsburgh, Pa., .
Manufacturers of everything needed for
ARTESIAN WHEHLLS
for either Gas, Oil, Water, or Mineral
Tests, Boilers. Engmes, Pipe,
= rdage, Imiz Tools, ete.
; 'W » Illustrated catalogue, price
~ lists and discount sheets
on request.

ARTESIAN

byoontracno de th ﬁ'omﬁt‘
to 3000 feet, W% i ufacture

and eve Teq
to drill and complete same. Port-
.ble Horse Power and Mounted
team Drilling M achineatotlooto
mtﬁ. Send 6 cents for illustrated
‘catalogue. l'lerce Aru-sinu
nnd (HI Well S y&Co..
ork.

80 Beaver Street,
INVENTORS and otnau desiring new articlesmanufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

- COMPLETE STEAM Pump
ONLY JEVEN DOLLARS -

VAN Duzzﬁ & TIFT

SCLE  NMAK
INC INNATI,

FIRE FELT

Building Paper, etc.

BRANCHES:—Phil

}t ke })e eupe&'}on;toh { ecl olls for large surfaces. Send for Sam|
'or pipes and into sheets and rolls arge surfal
Aul?egtos Boiler (loverings, Stenm Packings, Asbestos Cfoth', Asbestos

THE NEVINNON-BONDUI(,}I:I'INGAJGATERiInAL
is Flexible
a divided ﬂbrmPsI state, indestructible by heat and
unexcelled as a Non-Conductor. U. 8. Navy tests show
in Non-Conducting qualities. Made \nto sectlonal form

THE CHA LMEI!*-SPENOE CO., 41.9 to 425 Eighth St., New York. '

ittsburgh, Bosto!
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NOW READY.

xperimental Science,

GEO. M. HOPKINS.

740 Pages. 680 Illustrations.

PRICE, by mail, postpaid, v e« 84.00.

MUNN & CO., Publishers,
@rtice of Fhe Srientific Dmerican,

361 Broadway, New York.

This book treats of the various topics of Physicsin a
popular and practical way.

1t describes the apparatusin detail, and explains the
experimentsin full, sothat teachers, students, and oth-
ers interested in physics may persorally make the ap-
paratus and perform the experiments without dificulty.

It 1s & book full of interest and value tor teachers, stu-
dents, and others who desire to lmpnn or obtain a prac-
tical knowledge of physics.

HEADS OF THE CHAPTERS.

L Properties of Bodies. II. Rest, Motiou,and Force.
ILI. The Gyroscope. 1V. Falling Bodies, Inclined Plane,
The Pendulum. V. Molecular Actions. VI. Liquids.
VII. Gases: VIIL. Sound. I1X. Experiments with the
Scientific Top. X. Heat. XI. Light. XIl. Polarized
Light. XIII. Microscopy. X1V. The Telescope. XV.
Photography. XVI. Magnetism. XVII. Frictional
Electricity. XVIII. Dynamic Electricity. XIX. Elec-,
tric Lighting. XX. Induction by Electric Currents.
XX1. Telephone, Microphone, and Electrical Magic.
XXII. Lantern Projection. XXIII. Mechanical Opera~
tions.

Each chapter is full and complete. Tnder the head ot
Sound, an extended description of the new Phonograph
is given, with directions for construction. The chapter
on Polarized Light is superbly illustrated and contains
many si experi tory of this difficult
subject. The chapter on Photography is a manual ot
the art. Electricity in all branches is fully treated. The
performance of the experiments in the chapter on Dy-
namic Electricity will give the reader a practical know-
ledre of electricity in its modern -wpplications. The
part devoted to Electric Lighting gives a clear under-
standing of all the principal systems. The chapter.on
Projection contains a large number of new expériments.
The book closes with u chapter on Mechanical Opera-
tions, containing information of great value to the ex-
perimenter. Each experiment described has been sub-
mitted to a practical test.

Send for Free Illustrated Circular and Ta le of Con-

tents.
MUNN & CO., Publishers,

8 ex

381 Broadway, New York.

Thomas Hn.ll, 19 Bromfield St., Bonnn, Mass.

Manufacturing Electrician and Optician,
Manufacturer and Importer of Telegrap hic, Electrie,
Magnetic, Galvanic Opncal and Meteorological Instru-
ments, Chemicals, Chemical' and Philo-oph‘lca.l Appara-
tns of all Descriptions. Illustrated catalogues of each

partment. Hall’s Patent Medical Batt

After Bemg on the Market Four Years

The “ACME Sull Leads,

Sizes One, Two, Three, and
B Four Horse Power. Arranged
for either NATURAL GAS or
Kerosene 0Oil fire, as ordered.
No extra insurance requiredon
account of the oilfire. 8end for
catalogue giving full partic-
ulars and prices.

Rochester Machine Tool

Send for catalogue and price list.

Cheapest and best wheel in the market.
MUNSON BROS.,, UTICA, N. Y., U. S, A.

LITTLE GIANT WATER WHEEL

THE CUSHMAN KEY DRILL CHUCK.

This s an improvement over
all -other ehucks of its class
11 arant

13} by THE CUSEMAN
CHUCK Co., Hartford, Conn.

PERFEGT""’"’"SP APER Fil E

W

The Kocu':dmpnmmhqgt% thor b nrvéx;g 1tly tm; d and
nes, a }] as been recently roved an

" reduced. Subseribers to the SCIE] wmrx:o vAm-:m-

©AN an(l SCIENTIFIC AMERICAN SUPP LEMF¥NT can be

Iu puod fﬁf l:lm low pﬂce of §1.! é’g l:-d nid . or gl 2% r?t ';he

2 es NSC on

RN T O M hRI AR Noosssary for
every one who wishes to prenerve the peper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN.

apmpers. Mag-

Works, Rochester, N. Y. |

ICE a.nd REFRIGERATING‘ MACHINES

The Pictet Artifioial lee company (Limited), Room 6, Coal & Iron Exchange, New York.

VOLNEY W. MANON & CO.,
PRIGTIUN POLLEYS CLUTCHES aud ELEVATORS

PROVIDENCE, K. 1.

HE PENNA. DIAMOND DRILL & MF6. CO.
BIRDSBORO, PA., Bupilders of High Class
Steam Engines. Diamond -Drilling and General

Machinery. Flour Ml Rolls Ground and Groouved.

Steam Launches |
STEAM YACHTS,
TUC BOATS,

4. Marine Fngines mdnoﬂeu, Propeller Wheels and
Boat Machinery. S8end for free fllust: rabed catalogue.
Chas. P, Willard & Co., 288 Randolph St., Chicago, Ill.

PILE DRIVING MACHINERY!

1 Send for 1890 cata-
' logue. Vulcan Iron Works, 80 N. Clinton St., Chicago.

L AY Bchoo Olnb&Pnrlor mdat»
logue free. T. §. DEKISON ,Chicago,lll.
SALARY, $40 EXPEN Es IN ADVANCE
allowed bach m ﬁ employment
i at home or tmvelinz. o sohcxtmg
Duties delivering and making collections. No Pos
Address with stamp, HAFER & CO., Piqua, 0

Ny

HOK " p EULLr elry ‘Watc
sample only;canlive athome. We,
m}z n-f.' Full

FREE
l‘mpleeueM ‘We mean
) ‘nddomeﬂ

3 i yum‘gn(e’ Al o

Stencils, Stee! Stamps, Rubber

and Metal Type Wheels.
New York Stencil Works, Mfrs.
100 Nassau Street, New York.

CARY & MOEN CO

00 Vi
and Bcnen. 9x9
talogue Free.
) Fllhert St.. Phils., Pa.

LANTEnNs$30

BEST I-IOLIDAY GIFT
For Pastor, Parert, Teacher, Child, or Friend.

more Words and nearly 2000 more Illus-
trations than any other American Dictionary.

STANDARD AUTHORITY
in the Government Printing Office, and with the
U.S. Supreme Court. Recommended by the State
Superintendents of Schoolsin 38 States, and by
leading College Pres’ts of the U. 8. and Canada.

An invaluable companion in every School and at
every Fireside. Sold by all Booksellers.
. Pamphlet with Specimen Pages, etc., sent free.
G. & C. MERRIAM & CO., Pub'rs, Springfield,Mass.
ight and pro-

$10.00 to $50 00 [

ness. Magic Lanterns and View- of popular sub-
ﬁcts Catalogues on a pl cation, Part 1 Optical. 2

athematical, 3 Meteorological, 4 Magic Lanterns, ete.
L MANASSE, 88 Mud non Street, Chicago, 111,

r night. A

STEEL TYPE for TYPEWRITERS,

Barnes’ Foot-Power Ma~chi.nery

cvomplete outfits for A ctual Worksn o J)

Business. A customer says: *‘ Consi

B ering its capacn.y and the accuracy of
your No. 4 Lathe, [ do not see how it-

ean be produced

at such low cost. The
veloclpede foo

-power is simply ele
gant. 1 can turn steadily for a whole
day, and at night feel as little tired
as if I had been_ walking around.”
Descriptive Price List kree.
W. F. & JOMN BARNES CO,,
199.«9 RUBY ST.. Rockford, Til.

A(‘El\'l‘s WANTED to caovass business houses
for a New Account Book. For sample, terms. etc.,
address H. W. PAMPHILON, 30 Bond Street, New York.

RAILWAY AND STEAM FITTERS SUPPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &e.
JOHN S, URQUHART. 46 Cortlandt St., N.. Y.

ciewtific A merican

The ciewiic
PUBLICATIONS FOR (830,

The prices of the dnﬂ’erent. publications in the United
States, Canada, and Mexico are as follows:

~ RATES BY MAIL.
The Scientific American (weekly), one year
The Scientiic American éupplement (weekly). one
year.

$3.00

The Bclentlﬂc American. Export Editlon (monthly)
one yea! .

The Bcientlﬂc Amerlcan. Archlteuts and Bullders
Edition (monthly), one year. . 2.

COMBINED RATES.
The Scientific American and Supplement, . $7400

The Scientific American and Archltects and Bulld-
ers kdition, . . EX

The Scientific American Supplement, and Archl-
tects and Builders Edition, .

Proportionate Rates for S{a: thbhc
This includes postage, which we pay. Remit by postal

or express money order, or draft to order of
_MUNN & CO., 361 Broadway, New Yark.

wing etruyoh

fn.nl. SRUBSES mt
nuﬂl:.el. no ashes, no.r
ies from 3 to 10 H. P.

coﬂae
firing,
Snppf

or wltiout Govel'ndr SEWM
e

eg.wchangoable jets and improved inevery d

. Send for speclal clirculars -to TEIE S.A.CK‘U'S WALER MWOB 0., IWewarlk, V. JT.-

rant pressure the ohi
pruns sewing mac! inel.lnt%’el.
hinery requiring 1i s power.
lo extra lnluunce- M
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THE BACKUS WATER MOTOR. THE BAOKUS EXHAUST FAN.

all k!nds of unnds special Dryers built and re-
e Houses,
8t smoke hot -air, acid fomes, bad odors, and
&hm.' h Speed Engine and Fan combined.

Wondorl'nl Alr Mover. For
suits mﬂnt;eed Invaluable in Bleach
Woolen and Cotton Miils, for removing m
01' ventﬂaﬂnz Hotels, Laundries, Publie B
all parts of the country.

‘

C AMERICAN, INC

hope, Acid and Paint Works,
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Wovertisements.

Inside Page, each msernou - 79 cents a line.
Back Page, each inseriion - - - $1.00 a line.

The above are charges per agate lhne—about eight
words per line. This notice shows the width of the lme,
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
received at publication office as early as Thursday morn-
ing to appear in next issue.

L AT AR

| \ii

%@ B T S e

One Star Hack Saw will cut off a half inch bar of
iron in forty seconds, and will cut it off 100 times without
sharpening. It, will do much of the work now done with
files, in one-tenth the time and at one-tenth the cost.
Every man who uses a file will be likely to get a saw as
soon as he sees one in use.

For sale by most Hardware and Supp],
will send one 8-inch Steel Frame and Saws, by mail
prepaid, on receipt -of $1.50. All goods marked with a
star and bearing our name are warranted to give full
satisfaction, wherever bought.

Millers F'alls Co.
93 Reade Street, New York.

Wheeling is Better than Walking.

-
:{_ VlctorBlc cles

Are Better than Any Others.
Catalogue Free.

2\ Overman Wheel Co., Makers,
P BOSTON, MASS.

THE COPYING PAD.—HOW TO MAKE

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. For sale at this office and by al)
newsdealers in all parts of the country.

Dea]ers, or we

SR

SRS = ERGEEEI
COPPER TUBES, aﬁs‘, TS\TTURKESY, 2
SHELY RRASS RRASSWIRE Rp NN T 4

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con
tained in SCIENTIFIC A MERICAN SUPPLEMENT No. 1 16.
Ece 10 cents. To be had at thisoffice and of all newse
lers.

-T“E KODAK CAMERA

Makes 100 Instantnneous
Pictures by simply pressing a
Anybody can use it who
i can wind a watch. No focusing.
No tripod. Rapid Rectllmear
Lens Photograg
moving objects
be used indoors.

Division of Labor
—Operator can finish
his own pietures, or
send them to the fac-

be finished.
cco covered Ca-
miera, in handsome
sole-leather case,

loaded for 100 plcmres,
Forfull description of “Kodak” see SCI. AM., Sept. 15, '88.

Price, $:25.00. Reloading, $2.00.

The Eastman Dry Plate & Film Co. |

Rochester, N. Y. (15 Oxford St., London.
Send for copy of Kodak Primer with Kodak. Photograph.

Shepard s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc.

Lathes on trial. Lathes on
payment.

for Amateursor Artisans.
Address H, L. S ‘H EPARD,

134 East 2d Street,
Cincinnati, Ohio.

ICE-BOATS — THEIR CONSTRUCTION

and management. With workln%n rawings, detaids, and
directions in full. Four engravings, showing mode of
construction. Views of the two fas eat ice~sa ling boats
used on the Hudson river in'winter. . Horsfall,

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

Gap Lathe, $125.

Railroad Builder,
Wagon Road_ Grader,
Wagon Loader,
Ditehing Machine.
It will place in an em-
bankment 1000 cubic
yards of earth in10
hours at a cost of
1}‘ to 2Xc. per yd.

ROAD GRADERs 3
’JCRAPERS ”,""“"tv
‘H R mmrnl/cno/v

THE-
U\RGEST
LINEOF

PATENTS!

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

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

A pamphlet sent free of charee, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning II.ahels. Copynghts.

Designs, Patents, Appeals, R
Hints on the Sale of' Pa,-

gmnmeuts. Rejected Cases.
ents, et

We’ also send, freeof charge, a Synovsis of Foreign Pa«
tent Laws, showmg the cost and method of securing
patents in all the principal countries of the world.

m & GO., Solicitors of Patents,

361 Broadway, New York.

BRANCH OKFFICES.—No. 622 and 624 F Street, Pa-

cific Building,near 7th Street, Washington, D. C.

Send for catalogue of Outfits

. THE BRIDGEPORT WOOD FINISHIN ‘

M.BREINIG. A FNT]vv par Qs

W YORK OFF1C

AGO OFFICE & WAREHOUJE 211 EAST RAND( ALF’H

24—0 PEARL ST

WNEWMILFORD,CONN.
- MANIFACTURERS 0OF

MAN:EFA

HEELERS PATENT WOOD JILLER...

BreiNIcS LITHOGEN SILIGATE IPAINT
LITHOGEN PRIMER, WOOD STAINS

- SILEX FLINT

a0 FELDSPAR.

PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WOO0D FREE T0 ANY ADDRESS.

ESPARTO.—AN INTERESTING PAPER
ugon this valuable grass, discussing its uses, the method

making it, etc. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 718. Price 10 cents. 10 be
had at this office and from all newsdealers.

JENKINS’ AUTOMATIC AIR VALVE

We do away with the expan-
tZ7] sion of metal, and depend on
} | an expansible elastic plug of
Jenkins Packing, made special-
Iy for the purpose, thus insur-
ing a perfect seat.

: PRICES, PER DOZEN.
Finished & Nickel Plated $7 50
Drip Cups for same, - 2.00

Bll()S., i1 John St., N. Y. 105 Mllk St.,
orth 5th St., Phila.; 54 Dearborn St. ,thcago.

COVERINGS

FOR
1PES,
piersDRY RUNS:

AND'ALL OTHER |
HUT & COLD SURFADES

JENKI
Boston; 21

SECTIONAL
INSULATED AIR

Smms & Brown Co.

240&242 HCAIIMLPM STe

Scientific fook Catalogue |

RECENTLY PUSBLISHED.
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