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TEST OF A NEW BRIDGE BY MEANS OF ELEPHANTS,
AT BRIDGEPORT, CONN.
BY H. C. HOVEY.

In the year 1800, by a special act of the legislature of
Connecticut, a part of Stratford wasset off asa borough
—the first in the State—ani in consideration of its
harbor being spanned by bridges’," it was called *‘ The
Borough of Bridgeport.” The borough has grown to
be a city of about 50,000 inhabitants, with numerous
wharves, railroads, mills, factories, and stores; but its
original peculiarity continues to be characteristic, so
that no one can pass through the place without notic-
ing its bridges; and no one can live there without
hearing of Pixley, Benjamin, and Walker, of colonial
times ; and more recently of Noble, Barnum and Broth-
well, as men by whose publiespirit they were construct-
ed. Thereare eight bridges within the city limits ; five
spanning the Pequonnock river, and three crossing old
Mill creek, better known by its three enlargements,
Stillman’s pond, Pembroke lake and Yellow-mill pond.
Each of these bridges has an interesting local history,
the particulars of which will not now be given. Those
built in colonial days were primitive affairs, of course,
though some of them still stand as monuments to the
honest workmanship of the fathers. But the Center
bridge, and other more recent structures, are charac-
terized by modern improvements. Though originally
toll bridges, they are now all owned by the city, and are
free.

The Lower bridge was built in 1791, by funds raised
by a lottery, and for that reason it was long called the
Lottery bridge. It took the place of a ferry that
crossed the Pequonnock harbor. It was a wooden

structure, and though useful, and having much to do
with the growing prosperity of the city, was unsightly
enough ; being lined for a considerable distance with
little shops, and a high parapet the rest of the way
obstructing the view. As the western end of this
bridge was near the steamboat landing and also near
the passenger depot of the Consolidated railroad,
while the eastern end was near the large factories of
East Bridgeport, and connected with the streetleading
to Stratford, the amount of travel over it was very
great, and increasingly so every year. The structure
itself was wearing out and becoming unsafe.
board of public works decided, therefore, to replace it
by something more substantial, ample, and elegant.
Work was begun on it last April, and it was finished in
December, at a total cost of $70,000, not including the
approaches, which will 8ost as much as $20,000 more.
There are five large and six small piers, resting on 783
piles, carrying 2,672 tons of granite masonry, 305 tons
of iron, 445 tons of asphalt flooring, and other material
enough to make the grand total of weight 3,521 tons.
Each pile driven is estimated to have a carrying capa-
city of 10 tons, while the maximum stationary load is
only 414 tons. Thedraw is to be operated by an elec-
tric motor, which will be a novel appliance of €lectrical
power, and will save time and expense in working it.
The strength of the entire bridge was peculiarly tested
by the road roller, weighing 17 tons, which was worked
backward and forward in laying the asphalt roadway.
But when all was completed, Mayor Coughlin suggest-
ed to Mr. P. T. Barnum that he should test the bridge
by sending over it a dozen of his elephants. There
was a certain propriety in this, as Mr. Barnum’sagent,

The-

Mr. C. R. Brothwell, was the special committee from
the board of public works for the building of this
bridge. Accordingly, in the presence of a large con-
course of people, the veteran showman marshaled his
elephants and had them driven upon the new bridge:
Itis well known that an elephant ordinarily approaches
a bridge with extreme caution, trying it with his trunk,
and by stepping one foot upon it before trusting it with
his entire weight. But in this case the whole platoon
marched boldly along as if the bridge had been but a
continuation of the solid highway. An attempt was
made to have them string along singly ; but they pre-
ferred grouping themselves together like a flock of
sheep. Thus they are represented in the accompany-
ing engraving, which is from a photograph by Mr. L.
Farini. The aggregate weight of the brutes was about
thirty:five tons, or more than double the weight of the
road roller. The draw yielded exactly the eighth of
an inch under the unusual strain, and settled back
to within one-twentieth of an inch of its original posi-
tion. In estimating the load upon the structure, the
weight of the erowd of men ought to be added to that -
of the elephants. It may safely be predicted that, if
the bridge should stand for a century, it would hardly
again be subjected to so severe a strain.
_— - r——

ON her trial trip on Friday, January 11, the dyna-
mite cruiser Vesuvius made a wonderful performance,
covering 22947 knots with the wind and tide, and
20°346 knots against the wind and tide, thus making a
record of 21646 knots mean speed. An indicated horse
power of 4,295 was developed. A mean of 271'814 revo-
lutions was attained.
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COUPLING A DYNAMO TO A CAR-AXLE.

The experiment now making on the railway between
London and Brighton (London, Brighton, and South-
Coast R.R.), to electrically light trains by aceumulat-
ors charged by a dynamo geared to a wheel-axle, will
be watched with much interest because of the conven-
ience and, perhaps, economy of the system. The idea
is not, of course, a new one, but one which heretofore
has been thought impracticable. In the system now
employed on the ‘* specials ” of several of our own roads
there is found to be much labor and consequently ex-
pense in removing the accumulators from the cars for
recharging at the dynamo station and returning again ;
great care must be taken in adjusting the connections,
while, in some cases, it is necessary to break the train
and side-track the car containing the cells; thus call-
ing for double supervision, for trainmen as well as
electrician. There is still another plan for lighting
trains electrically, which, in some quarters, is thought
to offer better advantages than either of those in use
because requiring far less battery power, to wit, estab-
lishing the dynamo on the engine; the batteries sini-
larly placed, and only powerful enough to light up
when the train stops, which, with *‘ specials,” is not
often. The eighty lights now employed in the Eng-
lish experiment could readily be generated in this way,
and the three tons of cells which now encumber a
forward car could be greatly reduced in bulk and re-
moved from the train proper.

ARE TOWNSMEN OR COUNTRYMEN THE HEALTHIEST}

Quite a remarkable paper on this subject was recent-
ly read at the British Association meeting at Bath,
England, by Dr. G. B. Barron ; remarkable because,
though the doctor’s experience leads himn to the asser-
tion that countrymen are the healthiest, the statistics
he presents, as will be seen, do little or nothing to sus-
tain him, and, on the broad question, authorities
equally reliable have admitted that, class for class,
there is no reason for the averment.

Town life, Dr. Barron says, leads to degeneraéy be-
cause of bad air and bad habits. ‘* Absence of pure
air acts upon the animal economy in much the same
way as withdrawal of light from plants, the result
being pallor and feebleness and lack of constitutional
vigor. This effect ramifies in every direction ; the tis-
sues of which the human body is composed lose their
tenacity and contractile power, and even mental integ-
rity may be more or less affected.” In the interests of
the Anthropometrie Society, the doctor measured 300
men, city men and countrymen, and admits that he
failed to discover ‘‘any satisfr.ctory evidence to lead to
the conclusion that, in actual inch measurement, the
1| townsmen were appreciably inferior.”

He says, however, that the countrymen were su-
perior in *‘ tone of muscular activity,” but does not say
if this fact is sufficient warrant for calling the towns-
men ‘‘degenerate.” Mr. Francis Galton measured
9,000 men at South Kensington during the health ex-
hibition, comparing the average with the men of Camn-
bridge University, and surely any unprejudiced person
must admit, after studying these figures, that the doc-
tor could not have done worse in his attempt to sustain
his ground than to offer them; for it should be re-
marked that college men are always young and usually
vigorous, are not more likely to come from country than
city, and that the 9,000 men examined by Mr. Galton
were taken haphazard, of all ages, most of them poor,
perhaps unused to proper food, perhaps living under
peculiarly unfavorable conditions. Here is the table :

Height. Wéight. Breathing. [ Pull. | Squeeze.
Cambridge.......... 699 1536 254 83 815
Kensington..... 679 1430 219 4 850

Should such a course of reasoning as this be adopted,
it might be affirmed that throat trouble is more pre-
valent in New England than in New York City, and
the proof sought by comparing the statistics of the
coast people, notoriously thus afflicted, with the Colum-
bia College boys, or that the ‘‘tone of muscular activity”
was superior in city-bred men to those of the country
by putting the athletic clubs against the dwellers in a
country village.

Again, Dr. Barron says: ‘ Let the town dwellers of
the same height and weight go to the Grassmere sports
or the Braemar gathering, and try conclusions in
wrestling or games of prowess and endurance, and the
issue will not long hang in doubt.” But the men

10882 | that take part in these sports go in for athletics, while:

the general public of the city, like the general public
of the country, have not the time, even if they have
the inclination and opportunity, for such practice.
Should, however, the same class of a city engage with
those of the country, and surely this is manifestly the
only fain test, there is no reason or statistics to indi-

0878 | cate that the countrymen would prove the better.

In our own country, the fact was notorious during the

1{civil war that city men have more endurance than

countrymen ; they stood the long marches better, were
subject to less disorders, more active and wiry, and
recovered more readily from gunshot wounds.

© 1889 SCIENTIFIC AMERICAN, INC

‘breaking at the center of the span.

POSTAL STREET CARS.

Mr. Frank Brown, postmaster of Baltimore, Md.,
makes a very useful suggestion in relation to the utiliza-
tion of street cars to assist in the rapid collection and
delivery of city mail matter. In most of the large
European cities they now have pneumatic tubes, by
which the quick delivery of special messagesis accom-
plished at a high ¢harge. But a much quicker, cheaper,
and more serviceable system for the public might be
easily arranged if the street cars were employed. In
New York not only might the street cars, but the ele-
vated street railways might be brought into the work,
and the city provided with a splendid system of pos-
tal delivery and collection. We have heretofore urged
this matter upon the attention of the government. We
wish some of our senators and representatives in Con-
gress would take up the matter. 1t is simple and easy
of accomplishment, and might be quickly put in opera-
tion.

The introduction of such a system, in addition to its
great convenience for the public, would put an end to
all those disgraceful interruptions of traffic that period-
ically take place when roughs obstruct the cars, abuse
the drivers, and threaten the lives of honest citizens.
The street car lines would then be declared mail routes,
and no stoppage of travel would be tolerated.

Mr. Brown’s suggestion in respect to the city of Balti-
more, given in a letter to the New York T'ribune, is as
follows :

It is my intention, if approved by the department
and the companies, to place letter boxes on the rear
dash of every car in Baltimore City, and to have col-
lectors collect mail from all sections of the city and de-
posit it in the first car that passes them, the collector
to remain in his district and continue collecting and
dispatching to the main office during the entire time he
is on duty. Under this arrangement the dispatch and
delivery of the mail would be greatly facilitated, as
many of these letters would arrive at the office to make
trains they now miss, and, in addition, the citizens of
this city would have full benefit of the special delivery
system, as a letter placed in a box on one of these car
lines will proceed immediately to the post office (in-
stead of remaining in a street box to be taken up by
collector), and on its arrival at the main office be deliv-
ered by special messenger.

As the cars pass the nearest point to the post office
they would not be called upon to stop, but only to slow
up sufficiently to allow the collector to open the box,
take out the mail, and close thebox. Noadditional ex-
pense would be incurred by the departinent nther than
the cost of the boxes, which would be nominal. The
city being covered with a network of railways, every
section would have equal advantages so far as the rapid
collection of mails is concerned, and the letter carriers
would not be forced to carry immense bags of mail
through rain, slush, heat, and cold to the post office.
The street lamp-post boxes would remain intact, as at
present. In the event of a ‘‘tie-up,” or strike, these
street boxes would be used as they now are, and the
letter boxes on the street cars would be unused, as the
cars would be packed in the sheds of the various com-
panies. In case of a fire, which might blockade the
cars, the collector on whose district the blockade oc-
curred would be ordered to proceed to the fire imme-
diately, empty the boxes, deliver, and report to the
office.

et

The Tornado.

A tornado which produced disastrous effects in many
places on the night of January 9 visited a large region,
including portions of New York, Pennsylvania, and
New Jersey, and extending up to Canada. Among the
more remarkable effects were the destruction of the
Reading Silk Mills, in Reading, Pa., the carrying away
of the trusses and platform of the Niagara foot bridge,
and the explosion of two gas holders in Brooklyn, N. Y.
The silk mill fell with some loss of life, but it is believed
that two circumstances did much to avert the addition-
al horror of a conflagration. It was lighted by electric-
ity and was heated by steamn. The engineer turned off
the current as the catastrophe occurred, and an em-
ploye of the mill, with great presence of mind, rushed
into the engine house and shut off the steam.

The Niagara bridge began oscillating under the ef-
fects of the gale, and the last passenger, crossing it
at midnight, had all he could do to make his way
over. It is supposed that the suspension rods began
The noise of their
fracture could be heard sounding like the snapping of
twigs, and eventually so many failed under the increas-
ing strain that the whole floor and side trusses of the
bridge were carried away and fell into the river below.
The towers and suspension cables remained intact.
This was late at night. The storm raged with severity
in Brooklyn, and about 7:30 P. M. the two gas holders
belonging to the Citizens’ Gaslight Co., on the corner
of Fifth and Smith Streets, exploded. One of them
was known to be far from strong, and presumably the
pressure was too much. It either tilted or forced in
the sides, or possibly caused the coupling to fail. The
escaping gas became ignited, and at once nearly half a
willien cubic feet of gas burst into flames, lighting
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up the sky so as to be visible over a large area of the
city. Several houses were also blown down in Pitts-
burg. The center of the storm was north of the
greal lakes, so that the greatest damage was done on
its outskirts.

ettt @ — i
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THE DEEP WELLS OF READING, PA.

The quality of water that may reasonably be ex-
pected to be drawn from a selected locality scarcely dif-
fers from the geological association or chemical con-
stituency of the rocks underlying the location where a
deep well is proposed. The quantity becomes a matter
of investigation and judgment from the possibilities of
fissures made by the contortions that an otherwise dry
rock mayhave received, but also the condition of the
superficial drift, or covering soils, as to their water-
bearing capacity, for the waters falling upon the sur-
rounding surface are the real feedersto the deep wells
in the tilted and contorted strata of the primitive
formations.

- Chemically speaking, the silicious sandstones and
granitic rocks of the azoic age furnish much the pur-
est water, while the limestones and magnesian rocks
of the same age furnish an indifferent supply of hard
water, derived from a soft surface water filtered
through perhaps many thousand feet of the crushed
and contorted strata of the magnesian limestone, be-
coming by absorption saturated with the carbonates of
lime and magnesia.

This feature is made still more objectionable where

‘deep wellg are bored beneath cities built upon drift-
covered rocks that absorb the sewage from asaturated

soil. Such locations become a feeder to the deep water-

ways beneath:

In thecase of unsewered cities having a water works
and using the cesspool system, the subsoil becomes
saturated with foul water that can only find outlet to
the surface wells and to artesian wells within the city
limits. This is notably so with the city of Reading,
Pa., with 60,000 inhabitants, having a water works
and no sewerage, save the surface gutters and cess-
pools. The lower levels of that city are constantly
flooded with excess of surface water, which not only
invades the cellars, but actually bubbles up in the
streets in many places as natural springs of typhoid-
engendering water.

It is a well known fact that malarial and typhoid
fevers are habitats of this district. This sparkling
fever water from common wells is largely used by the
“laboring people, and sewerage is neglected as too
costly by a parsimonious city government. The water
from large surface wells is used by some of the
brewers for cooling and washing purposes, and finally
discharged into the street gutters.

Artesian borings have penetrated deeply into the
folded magnesian limestone (calciferous) of the Pots-
dam period, lying over and against a friable silicious
sandstone, also of the Potsdam series, resting upon the
base of the Archean rocks forming the outerop of the
‘‘Reading Hills,” the most prominent of which are
Mount Penn on the east side and Neversink Mountain
on the south side of the city. Elevation 1,140 and 1,000
feet above the sea. .

Of these wells we give the details as far as can be
learned, and the results. ’

The artesian well at the Lauer brewery was drilled
in the old way (steel drills). It was several years
in reaching a depth of 2,060 feet, diameter of bore 414
inches. Location within the city, one quarter of a
mile from the Schuylkill River.

In rock the entire distance, the bottom being nearly
2,000 feet below the bed of the Schuylkill and entirely
within the folds of the magnesian limestone, which is
tilted at the surface to an angle of 60°. This well was
piped and used for awhile, but, not yielding enough
water for cooling purposes, was closed, the water not
being fit for boiler use, carbonates of lime and mag-
nesia being the incrustating constituent.

The artesian well at the Packerack paper mill was
bored with steel drills, and is situated within a few
rods from the Schuylkill River, at the foot of the in-
cline from Mount Penn.

The upper section of 350 feet is 14 inchesin diameter,
the lower section of 650 feet is 8 inches in diameter,
making a total depth of 1,000 feet, 980 of which is be-
low the bed of the Schuylkill.

Its whole depth is within the magnesian limestone.

In drilling, water fissures were met at the depths of
200 feet, 300 feet, and between 900 and1,000 feet. It
has a 10 inch pipe reaching down 280 feet, at which
point the pump chamber is located. The natural level
of the water is near the surface, and yields by pump-
ing a constant flow of 200 gallons per minute, or
288,000 gallons per day of 24 hours. When the pump
is urged for a 50 per cent additional supply, the water
surface drops to the bottom of the pipe, showing that
400,000 gallons per day is the probable limit of its

- supply. The quality of the water is excellent for the
purpose required, the manufacture of paper, but not
suitable for boiler use, as it contains carbonate of lime
and magnesia insolution.

The well at Barbey’s brewery has a diameter of 634
inches; bored with a diamond drill to a depth of

1,080 feet, or 1,040 feet below the bed of the Schuylkill,
which is distant 240 feet. 1t is piped with 6 inch cas-
ing for 800 feet down, at which point is located a 5 inch
pump chamber. The pump has a stroke of 64
feet, working at a uniform speed during 24 hours of
the day, with a daily product of 114,000 gallons.

The water is to all appearance as clear and limpid
as the purest spring water, and has a constant tem-
perature of 57° Fah. 'The large supply of water from
this well has been in constant use during the past sea-
son for . cooling purposes in two of Rankin’s ice ma-
chines, for barrel washing, and all other uses, except
boiler feed and brewing water, which is supplied by
the city water works.

At no time has the water surface fallen to the bottom
of the pump pipe. .

This well is 134 miles from the base of Mount Penn
and about the same distance north from Neversink
Mountain, and for its whole depth is within the folds
of the magnesian limestone, having thin seams of tale-
ose slate in its lower depths.

The stratum nowhere shows horizontal layers, but is
tilted along the line of the bore at all anglesfrom 45°
to the vertical, while the drill cores, that were drawn
out in lengths up to 6 feet, show contortions of the
layers within their own diameter.

The well at the Reading brewery, just finished, is lo-
cated on the slope of the base of Neversink Mountain,
is a 6 inch diamond drill bore and has reached a depth
of 1,180 feet.

It is entirely within the magnesian limestone having
contorted dips, as shown by the cores of from 40° to 80°.

The bottom of this well must be very near the Pots-
dam sandstone, which crops out on the side of the
mountain within five hundred feet.

At 1,000 feet down, nodules of black flint were found,
and at 1,100 feet thin seams of talcose slate were met.
The yield of water is limited by the present small
pump capacity to 36,000 gallons per day. Itis clear
and sparkling, but only suitable for cooling in the am-
monia ice machines and for washing.

Located, as are these wells, so close to the slope of
the sides of Neversink and Penn Mountains, it seerus
that the drills have nowhere in this vicinity pene-
trated the sandstone that forms the escarpment of
these mountains, and which is supposed to extend be-
neath the magnesian limestone.

The sandstones of most formations,especially if tilted,

are water-bearing rocks, and it is much to be regretted-

that the enterprising projectors of the Reading wells
have not ‘continued the borings through the limestone
and tapped the water-bearing sandstone beneath.

G. D. H.

PHOTOGRAPHIC NOTES.

Preservative for Mounting Solutions.—Says S. L.
Dobie, in the British Journal of Photography: Qui-
nine is a very good preservative for mounting solu-
tions—gum, gelatine or glue, starch, arrowroot, white
of egg, ete.

In India it keeps gum from mould, and ants and
cockroaches won’t touch the gum. Sulphate of quinine
or, for choice, neutral sulphate, half a grain and possi-
bly less in some cases, to one ounce of the mounting so-
lution will suffice. -

Ready Sensitized Paper.—F. York, in the same jour-
nal, states that the following is a practical formula.
The object is to add citrate of silver and reduce the
quantity of citricacid, and thus facilitate the toning.

Nitrate of silver.......ccoovt vviiiiiiiiiiiiiiiiin ciieel, 2 oz.
Water (distilled).....cceveiieeieaes sovnceenereenrncnsnnnan 20

Dissolve, and add carbonate of soda one drachm,
shake, and add citric acid two and a half drachms.
‘When dissolved, filter.

In silvering float the paper for three minutes and
blot off with large sheet of blotting paper.

Mercury and Ferrous Oxalate Intensifier.—As given
by J. Perkins, in the Amateur Photographer : Bleach
the negative in the mercury solution, as is usual, then
pour over it the ordinary ferrous oxalate developer di-
luted with & little water. The blackening proceeds so
evenly and gradually that one can stop it at the right
moment without any difficulty. The oxalate will in-
tensify several negatives in succession. If the nega-
tive when black right through to the back is not dense
enough, simply repeat the whole operation of bleach-
ing and blackening again as often as necessary. If the
water is very hard, after blackening, soak the plate in
an alum bath, which will remove the oxalate of lime,
should any be present.

For the benefit of our readers, we would say that the
ferrous oxalate developer is made by mixing separate
saturated solutions of oxalate of potash and sulphate
of iron, both of which can be had at any drug store.
Use warm water in dissolving, to insure saturation.
Crystals will collect at the bottom when solutions cool.
Into eight ounces of the clear oxalate of potash solu-
tion pour one ounce of the green sulphate of iron solu-
tion, which forms the developer.

Photographing Fireworks.—From a correspondent
in Melbourne, Australia, we havereceived two 414 X614
bromide prints from negatives made at a pyrotechnic
display. The pictures represent a portion of the dis-
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play entitled the ‘ Destruction of Pompei,” and show
the same before and during the eruption.

It was a clear, starlight night, the lens was at full
aperture, and remained uncapped for two minutes for
each picture. One view, we presume before the de-
struction, appears to be very much brighter, but lacks
the sharpness to be obtained when the lens is stop-
pered down, or when the plate is backed by a non-re-
flecting substance. Thearrangement of the buildings,
with a distant view of the mountain, are, however,
very distinetly shown.

Pictures of this kind made on celluloid films or paper
films would show much better, since halation by the
bright lights would be avoided.

International Photographic Exhibition.—An exhibi-
tion of this character is to be held in March of this
year at the Crystal Palace, London, England. Ameri-
can exhibitors may send unframed exhibits by mail, -
and will not be required to pay for wall space. The
only condition is that the photographs shall not be re-
turned to the senders. The pictures will be equally .
eligible with others for awards, unless not desired by
the exhibitors. ,

Mr. Henshaw Russell, Crystal Palace, London, S. E.,
will correspond with any intending exhibitors.

Trial of an Electric Car Brake.

The Widdifield & Bowman electric car brake was
subjected to a series of tests on January 10, a train of
fifteen freight cars being used for the trial, which took
place upon the ILehigh Valley Railroad between
Metuchen and Easton. A drum about six inches in
diameter is cast around the axle of a pair of car wheels.
The drum is composed of Babbitt metal, with paper
disks embedded in it. A small friction wheel is drawn
against this by the action of a magnet excited by the
electric current. Only an instant is required to do
this, as a ratchet bar and pawl are provided to hold
the wheel in place when forced against the friction -
drum. At once the wheel begins to rotate, and in
doing so winds a chain around its axle. This draws
alarger wheel with of course greatly increased power
against the friction drum. It rotates, and winds the
brake chain directly around its axle, thus putting on
the brake. To release the brakes, another current is
sent, which operates a second magnet that unlocks
the pawl and ratchet, the friction wheels fall back, and
the brakes cease to act upon the periphery of the
wheel.

Two storage batteries of ten or twelve cells each are
carried, one on the engine and theother in the rear car.
With each battery is a switchboard and connections.
Thus if the train breaks in the middle, each half is pro-
vided with a full brake equipment. An automatic at-
tachment is so arranged that if the train is cut in two
by design or accident, the brakes are at once put on.
But each switchboard contains a releasing switch, so
that if the cut-off occurs in a place where stoppage
would be dangerous, the brakes can be released on
either or both portions of the train. Attachments are
also provided so that brakes can be put on from the
roof. R

The main battery is kept on open circuit, and is only
closed for an instant, when the brakes are to be actu-
ated. Oneortwo cells are kept on closed circuit to
operate the automatic part. Thus there is a very
slight waste of electricity. Inall the trials, which in-
cluded emergency and service stops, cutting off por-
tions of the train, etc., the mechanism worked per-
fectly, and it seemed well adapted for its ends. Its
cost was stated to be but a small fraction of that of an
air brake equipment. The trials were witnessed by
anumber of representative railroad engineers and
journalists.

ot

Eclipse of the Moon.

The eclipse of the moon which occurs on Wednes-
day, January 16, visible generally over t* United
States, Europe, Africa, and the Atlantic and Pacifie
Oceans, has a duration of nearly six hours, during
which the obscuration reachesseven-tenths of the lunar
diameter. ,

The moon enters the penumbra at 9 h. 41 m., the
shadow at 11 h. 2 m., and reaches the middle at 33
minutes past midnight, ending at 3:25 A. M., January
17. For the vicinity of New York City, this eclipse af-
fords an opportunity for photographic work of ama-
teurs and others of a most satisfactory kind, the slow
and undefined motion of the moon giving good images
by the use of the improved sensitive plates and short
exposures. For Philadelphia and vicinity, the phases
are about 514 minutes earlier, while at Boston they are
about 12 minutes later.

Bursting of a French Gun.

On December 12 last, one of the 48 ton breech-loader
guns of the French battle ship Amiral Duperre burst,
while firing at a target off Toulon. An officer and five
men were killed. This gun was one of the finest ex-
amples of the built-up system, of which many dis-
astrous failures are on record. Those who brag so
much about these guns, and are so ready to denounce
cast guns, have considerable still to learn.
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Edison Electric Light Consolidation.

A consolidation has been effected between the vari-
ous Edison electric light companies, which have hereto-
fore consisted of five in number. These have all been
incorporated into a single company, with a large in-
crease of capital. The consolidation has been con-
ducted quietly, and full details have not yet been made
public. The articles of incorporation, however, have
been recorded at the County Clerk’s office of Essex
County, N. J., at Newark.

The new organization is to be known as the Edison
General Electric Co., and is capitalized at $12,000,000,
divided into 120,000 shares at $100 each. The five
companies which are the parties of incorporation,
and which carried on the entire electric light business
under the Edison patents, which are now to pass
into the hands of the general company, were the Edi-

son Electric Light Co., the Edison Lamp Co., of New-| -

ark, N. J., the Edison Machine Works, Schenectady,
N. Y., manufacturers of dynamos, etc., the Edison
Electric Light Co., of New York City, and Bergmann &
Co., who supplied the minor electrical materials and fix-
tures. These companies are all represented in the new
Board of Incorporators, consisting of E. H. Johnson,
late president of the Edison Electric Light Co., Sainuel
Insull, manager of the Edison Machine Works, F. R.
Upton, vice-president of the Edison Lamp Co., C.
Batchelor of the Edison Laboratory, Orange, N. J., and
A. O. Tate, secretary of Mr. Edison. It is said by
knowing ones that the general factory is to be estab-
lished at West Orange, N.J., near the factory now
used in the manufactureof the phonograph. The gen-
eral offices will be also, it is presumned, located. there.
It is claimed that the benefits to be derived from the
consolidation of such varied interests will enhance the
value of the property, conducted as it will be under
one management.

The new company will have control of a great indus-
try well equipped and organized. Formerly the Edison
Electric Light Co. has secured the contracts for public
and private lighting, built the works, and then sold
or leased them on royalty to the local companies. This
is to be changed under the new arrangement. The
general company will not only establish and equip the
local works, but will also, it is stated, attend to runcing
and operating them.

—_— et ——————————
IMPROVED LIFTING CAGE FOR MINES,

The accompanying illustration shows a lifting cage in
which the cars are firmly held in position, when raised
or lowered in the mine shaft, and may be easily run on
or off the cage at either end. This invention has been
patented by Mr. Daniel T. Denton, of Soudan, St. Louis
Co., Minn. The railson the cage platform are each pro-
vided, near one end, with a segmental depression, into
which fit one pair of the wheels of the car to be lifted
by the cage, and at the sides of the rails are pivoted
armns, preferably connected with each other at their
outer ends by a transverse bar passing under the rails.
Asthe car is moved onto the cage oneset of wheels drop
into the depressions, holding the car firmly in place
while it is being moved up or down the shaft. When
the car reaches either the surface or bottom of the
shaft, the pivoted arms, engaging the tread of the
wheels, are raised, liftingthe wheels out of the depres-
sions and in line with the tops of the rails, so that the
car may be readily run off the cage in the usual way.
The raising of these pivoted arms is effected by means
of a shaft mounted in suitable bearings at the top or
bottom of the main shaft, this shaft having two arms
engaging the platform of the cage as it comes to rest,
and two longer arius or prongs adapted to engage the
transverse bar connecting the arms pivoted at the sides
of the rails under the wheel treads, as shown in the
small sectional view, whereby the wheels are lifted out
of the depressions. A lever, weight, or other device
may be employed for operating the latter shaft, so that
it will assume the position necessary for raising the
pivoted arms automatically whenever necessary.

IDENTON’S LIFTING CAGE FOR MINES,

IMPROVED DOUBLE-RECIPROCATING ENGINE,

The accompanying illustrations represent an im-
proved double-reciprocating square piston engine,
Fig. 1 being a front view, with the cover removed,
and the steam chest in section, and Fig. 2 being a
sectional view. It has been patented by Mr. William
F. Dake, of Grand Haven, Mich.,
and is an improvement on a
former patented invention of the
same inventor. The engine is
within a casing, in which a rect-

angular piston is held to move backward and forward
horizontally. This piston has a chamber in which an
inner piston is mounted to slide vertically, the inner
piston being mounted in its middle on a cerank pin
projecting through a slot in the back plate of the outér
piston, the crank pin being secured to a crank disk on
the inner end of the main driving shaft. The steam

DAKE'S DOUBLE-RECIPROCATING ENGINE.

chest on top of .the casing has a four-way valve, into
which leads the steam inlet pipe, this valve also con-
necting with the exhaust pipe, and being adapted to
connect the inlet pipe and the exhaust pipe with either
of two ports formed in the steam chest, and leading to
ports in the casing connecting with channels formed in
the outside of the cover of the casing. One of these
channels leads to a central aperture in the middle of
the cover, and opening at the inside against the face of
the inner piston, while the other channel leads to an
annular opening on the inside of the cover opening on
the face of the inner piston, the arrangement being
such that either of the channels may serve as an inlet
for live steam, according to the direction the engine is
to be run, by simply turning the four-way valve, the
other channel then serving as the exhaust.

The central opening and the annular opening con-
nect alternately with four ports in a cirele in the inner
piston, the passage of the steain through these ports
communicating a reciprocating horizontal motion to
the outer piston, the inner piston moving up and
down, and communicating rotary motion to the main
.shaft, by means of the crank pin and crank disk, the
movement of the inner piston causing the inner ports
to register with the central opening, while the exhaust
is through the annular opening. The wear of theouter
piston is taken up by plates, on the under side of one
of which are inclines sliding on corresponding inclines
in the bottom of the casing, whereby the pressure of
the bottom plate upon the piston can be readily ad-
justed by screws. These engines are said to have given
excellent satisfaction during two years’ practical use,
proving durable and not liable to get out of repair.

For further information relative thereto address the
Dake Engine Manufacturing Company, Grand Haven,
Mich.

—_—

Berlin Wool a Preventive of Sore Throats.

According to Mr. H. V. Knaggs (Archives of Pedia-
trics), a few threads of Berlin wool placed round the
neck and worn continuously are an efficient preventive
against these uncommoding complajnts, which many
persons are so prone to catch on exposure tocold. From
ten to twenty threads are enough for the purpose.
They should only be removed for making ablutions,
and should be left off gradually by discarding daily
one thread at a time. The remedy probably acts by
keeping up a belt of skin action, thus acting mildly and

continuously as a slight counter-irritant,
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Thread Spools,

Among the peculiar industries which flourish in west-
ern Maine is the making of thread spools. They are
cut from smooth, white birch timber—a wood which
works easily—by various kinds of improved machines.
There are numerous mills throughout the lumbering re-
gion, where the birch is sawed into strips about four
feet long and from one to two inches in width and:
thickness. These strips then go to the spool factories,
to be converted into spools. The processes they are
put through are numerous, and one of them, the
method of polishing them, is quite interesting. A bar-
rel is filled nearly full of them and then revolved by
means of machinery and belting until the spools are
worn smooth by rubbing one against another. Spool
manufacturing is the most important industry in seve-
ral of the villages of Oxford County, and will doubtless
continue so until the supply of white birch timber . is
exhausted. The manufacture of shoe pegs is another
peculiar Maine industry, though shared in to some ex-
tent by other New England States. These are cut from
maple and white birch by machinery, and are worth at
the factory from thirty-five to ninety-five cents a
bushel. The compressing of sawdust is also a flourish-
ing business in Bangor in that State. There is a firm
there styling itself a “‘ compress company,” who con-
vert sawdust and shavings into solid bales by compres-
sion, which finds ready sale in the large Eastern cities.
—Timberman.

- . r——

Coffee Deceptions.
Staining Coffee Berries.—J. Konig, Zeitschr.f. angew

| Chemie, INo. 22.—Berries are often roasted with addi-

tion of roasting sirup, which unsavory article the
author found to consist of : Water, 2621 ; fermentable
sugar (dextro-glucose), 4580 ; unfermentable bodies
and dextrin, 83745 ; ash, 0'54. Its use is said to be in
preserving for a long time the delicate aroma of the
berries ; but, according to the author, it really con-
stitutes a fraud. Not only does it make the coffee de-
coction look stronger, but it enables the roasted berries
to hold about 7 per cent more water than they other-
wise would.

Artificial Coffee Berries.—J. XKonig, Zeitschr. f.
angew Chemie, No.22.—A sample submitted to the
author for analysis looked very much like the real arti-
cle, only the berries had all precisely the same shape,
which is not the case with the genuine product. The
result of the analysis was as follows: Moisture, 514 ;
nitrogenous matter, 10°75; fat, 2'19; non-nitrogenous
matter, 76:76 ; woody fiber, 396 ; matters soluble in
water, 29'88; ash, 1'20. Microscope revealed wheat
starch. The berries, therefore, consisted, no doubt, of
roasted wheat flour dough of low quality. They are
eagerly brought by retailers, and afterward mixed to
an extent of sometimes50 per cent with genuine berries.
--The Analyst.

_— ——tr—

A FOOT-SHIELD FOR PIANOS, ETC.

The illustration herewith represents a simple device
for protecting pianos, organs, etec., from being scratched
or marred by the feet of the operator, when turning in
the seat to face the instrument or leave it, or when the
feet are removed from the pedals for any cause while
the operator remains seated at the instrument. It has
been patented by Mr. M. R. Brinkman, of No. 928
Chapel Street, New Haven, Conn. A shoe, shown in
the small figure, essentially U-shaped in cross-section,
is screwed or otherwise attached to the bottom of the
front casing of the instrument, the outer wall of the
shoe having apertures through which the shield may
be made fast therein, and upward ornamental projec-
tions which may themselves serve to hold the shield in
place. The shield is ordinarily of wood, padded and
covered with silk, plush, or equivalent material, with
the padding extending over its edges, to protect that
portion of the instrument against which the shield may
bear. This shield may be attached to the instrument
without leaving any material defacement, should the
device for any purpose be removed.

BRINKMAN’S FOOT-SHIELD FOR PIANOS ETC,
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AN IMPROVED SCREW DRIVER.

The accompanying illustration shows a form of secrew
driver in which a series of notched bits is held extended
from a socket or handle in position for use by means of
a spring catch, Fig. 1 showing the device with a brace
handle, and Figs. 2 and 3 being sectional views. This
invention has been patented by Mr. Charles B. Morgan,
of Telluride, Col. The
shank of the casing is
secured in the handle
by means of a set screw,
the ends of the bits pro-
jecting out of the cas-
ing, and being prefer-
ably formed with
notches on one side by
means of which a bit
may be drawn up and
secured in position for
work, one means of
holding the bits in posi-
tion for work being a
spring cateh, on the side
opposite the notches,
engaging a notch on
the side of the bit. By
means of this device one
size of screw driver can
be readily changed for
another, by simply re-
leasing one bit and dropping it into the casing and
drawing forth another bit and securing it in place.

IMPROVED PULSATORY WOOL WASHING MACHINE.

‘We give herewith an illustration of a new device for
washing wool from which results have been obtained
so important and valuable as to make the invention
almost revolutionary in this branch of industry.

The washing of wool, as ordinarily conducted, is done
in open basins, containing the alkaline solution, in
which the fibers are subjected to harsh mechanical
treatment with metallic beaters. It is a lengthy process,
involving much time, considerable expense for labor
and power, and a high temperature; moreover, the
fibers are more or less dissolved, weakened, broken, and
impaired. The cost of the plant for washing is also
large, and forms a serious item in providing capital for
business. The aggregate losses of woolin this country,
under the present defective methods of washing,
have been estimated at twelve millions of pounds per
annum,

By the new system now to be described, all the fore-
going losses and difficulties are obviated, and a more
rapid, economical, and superior style of apparatus is
substituted, from which remarkable practical results
are now being obtained.

We will briefly describe the new device, premising,
however, that its size, form, and capacity may be varied
in accordance with the requirements. The wool is fed
inat G, and there meets a current of the alkaline wash-
ing solution from pipe, C, by which the wool is carried
into the tilting box, H, which tilts when its contents
exceed the power of weight, I, and the wool and solu-
tion then drop into and pass along through tube, J.
A pulsatory movement and action is thus im-
parted to the wool, which has a tendency to cause the
fibers alternately to open and close, bringing the solu-
tion thoroughly into contact with the fibers and wash-
ing the same in the most effective manner. As the
wool and solution thus intermittently advance through
the tube, the cleansed wool is discharged at O into the
receptacle, P, while the aceuimulated solution is drained
off at K and passes by pipe, N, to tank, A, whence it is
forced by pump, B, back into pipe, C, to be used again
as before described. Besides the solution that goes
through the tilting box betore mentioned, a gentle and
constant streamn thereof is made to pass through the
apparatus by means of side pipe, D.

Such is the effectiveness, simplicity, and rapidity of
the operation that a single machine, of small size,
costing only a few hundred dollars, and using a weak
solution, will easily treat 60,000 1b. of wool per day ;
while an apparatus of ten times that capacity could be
readily made at
but little extra
cost.

In conclusion
we may mention
among other ad-
vantages of this
pulsatory system
the following :

‘T he intermit-
tent supply is the
only principle by
which the flume
becoines practica-
ble. Itsoperation
cleanses the fluine
from every parti-
cle of deposit.

It is adjustable,
sothat any length

MORGAN'S SCREW DRIVER.
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of treatment that may be desired can be obtained.
After adjustment, it is perfectly regular, delivering
each feeding like clockwork. The intervals of delivery
exactly equal the intervals of supply. The wool fibers
are not mechanically broken, are not weakened, are
not dissolved. In fact, there is little or no waste.

The results of using this process show by actual tests
a gain of from three to five and a half pounds of clean
wool from every hundred pounds of grease wool, over
wool treated in open basins, and the gain in quality
even exceeds the gain in quantity.

Further information may be had by addressing the
International Wool Improving Co., 624 Atlantic Ave-
nue, Boston, Mass.

—p—4

- A NEW SCREW CUTTING DIE.

The ordinary solid die for cutting screws isslotted in
one side to render it more or less adjustable, so as to
vary the size of the screw within certain limits. These
dies in the process of manufacture
are extremely liable to check in the
thinner parts forming the rim of
the die, so that they are liable to
break whenever any adjustment of
the die is attempted ; or if the die
escapes this ordeal, the thin part,
being nearly if not quite as hard as
the cutting edges, soon cracks and
renders it worthless.

Mr. Adolph E. Brion, the inventor of the improved
die shown in the engraving, has overcome this difficulty
by making the die of a steel disk provided with a
periphery of soft iron, which readily bends enough to
allow of any desired adjustment of the die. When the

-

Fig. 1.
BRION’S SCREW
CUTTING DIE.

Fig. 2.—SCREW PLATE WITH BRION’S DIE,

die is once adjusted, it staysinthat position. This im-
provement is the subject of a recent patent.

Peter A. Frasse & Co., of 95 Fulton Street, New York
City, will manufacture dies under this patent.

-

Substances Liable to Spontaneous Combustion,

Cotton-seed oil will take fire even when mixed with
25 per cent of petroleum oil, but 10 per cent of mineral
oil mixed with 10 per cent of animal or vegetable oil
will go far to prevent combustion.

Olive oil is combustible, and mixed with rags, hay,
or sawdust will produce spontaneous combustion.

Coal dust, flour; dust, starch, flour (especially rye
flour), are all explosive when mixed with certain pro-
portions of air.

New starch is highly explosive in its comminuted
state, also sawdust in a very fine state, when confined
in a close chute and water directed on it. Sawdust
should never be used in oil shops or warehouses to col-
lect drippings or leakages from casks.

Dry vegetable or animal oil inevitably takes fire
when saturating cotton waste at 180° F. Spontaneous
combustion occurs most quickly when the cotton is
soaked with its own weight of oil. The addition of 40
per cent of mineral oil (density 0'890) of great viscosity,
and emitting no inflammmable vapors, even in con-
tact with an ignited body at any point below 338° F.,
is sufficient to prevent spontaneous combustion, and
the addition of 20 per cent of the same mineral oil
doubles time necessary to produce spontaneous com-
bustion.

Patent driers from leakage into sawdust, ete., oily

O
0>

waste of any kind, or waste cloths of silk or cotton, ;

saturated with oil, varnish, turpentine. Greasy rags
from butter, and greasy ham bags. Bituminous coal
in large heaps, refuse heaps of pit coal,
hastened by wet, and especially when py-
rites are present in the coal ; the larger
the heaps, the more liable.

Lampblack, when slightly oily and
damp, with linseed oil especially. Tiw-
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WOOL WASHING MACHINE,
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ber dried by steam pipes, or hot water or hot air heat-
ing apparatus, owing to fine iron dust being thrown
off ; in close wood casings or boxings round the pipes,
from the mere expansion and contraction of the pipes.
—American Miller.
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AN IMPROYPD ROAD GRADER AND DITCHER.
The accompanying illustration represents a grading
and ditching machine of simple construction, designed

PERRY’S ROAD GRADER AND DITCHER.

to be light of draft, and which may be conveniently
drawn along the road without operating upon it. It
has been patented by Mr. Marlow F. Perry, of West
Oneonta, N. Y. The body of themachine is triangular,
and to the outer face of the side beams metal blades
are secured, extending below the base of the frame, to
act as knives or scrapers, the two blades uniting at the
front to form a sharp vertical cutting edge. A draft-
bar, pivoted on a pin, is projected through an opening
in one side beam, the draft-bar being guided in its ver-
tical movement by a bracket. Near the front of the
frame a transverse rock-shaft is journaled, in which is
pivoted a downwardly extending caster wheel, the
rock-shaft being manipulated by a rearwardly extend-
ing lever adapted to be engaged by a rack on the rear
cross-beam. Near the rear end of the frame, on each
side, are forwardly swinging pivoted vertical levers,
the lower ends [of which are curved rearwardly, and
each provided with a wheel. These levers are adapted
to reciprocate in brackets, provided with teeth, where-
by the levers may be adjusted to bring the wheels in
contact with or elevate them from the ground. A plat-
form is secured centrally and diagonally of the frame,
to which the driver’s seat is attached, in such position
that he can readily manipulate the levers—to let the
frame down upon the ground, so that its blades will
operate as it is drawn along, or to lift the frame so that
it will rest upon the rollers, to be conveniently moved
from place to place.

PGPS
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Fast Railroading.

‘What is said to be the fastest time ever made between
Portland and Chi-
gago was that of a
special train char-
tered by Geo. W.
Markle, a promi-
nent Portland
banker, to convey
him to his father’s
deathbed. T he
train left Port-
land, Oregon,
Tuesday at 8 P.
M., and reached
Chicago at 11 A.
M. Friday, hav-
ing made the run
of 2,310 miles in
sixty-three hours,
an average of thir-
ty-seven miles.an
hour. Between
Portland and
Huntington, a
distance of 404
miles, the run was
made in less than
ten hours. The
average speed be-
tween Cheyenne
and Owmaha was
49 miles per hour,
and between
Portland and
Cheyenne 48
miles. The train
cost Mr. Markle
$2,000, or $32 an
hour.
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THE BARTLETT PROJECT FOR A WATER SUPPLY
FOR LOWER NEW YORK.

This project contemplates bringing 50,000,000 gallons
per day of pure water from the Passaic watershed to
the lower or business portion of New York, and deliv-
ering it under a head of 300 feet. As already noted in
this journal, this water will be sold to the city for $75
per million gallons, as stated in the formal proposition
made to the Sinking Fund Commissioners on Novem-
ber 30.

The accompanying map, for which we are indebted
to our contemporary, Engineering News, outlines the
scheme, and contrasts the relative position and areas
of the Passaic and Croton watersheds, showing that
the former is about two and a half times as large as the
present source of supply, and that the storage center
is much nearer to the City Hali. But while the Pas-
saic is the largest, all of its water, above the Great
Falls, is the property of the Society for Establishing
Useful Manufactures, at Paterson. This right is
well established by judicial authority and by nearly
100'years’ uninterrupted use, and the water above that
point cannot be diverted for a water supply without
the consent of the society, or by the exercise of the
right of eminent domain.

The syndicate then proceeded to locateand secure by
purchase the available sitesforstorage reservoirsin the
Passaic watershed. Among the property thus obtained,
the pamphlet issued by Mr. Bartlett mentions the fol-
lowing : Lake Macopin, 2 by 4 mile in area ; 50 feet to
60 feet deep ; sandy bottom, clean shores, and at an
elevation of 1,000 feet above tide ; it is 40 miles frowm
the city,-and has a daily output of 9,000,000 gallons of
the purest water. Dunker Pond now has 25 acres of
water surface ; but a dam 40 feet high would create a
reservoir 4 miles long and 14 to 3{ mile wide, with 40
feet of water and an outflow of 16,000,000 gallons per
day. Split Rock Lake contains about 250 acres in sur-
face, and has a depth of 10 to 20 feet of pure water.
The Montville reservoir is another secured, along with
reservoir sites in other localities.

All of the above are gathering or feeding reservoirs,
intended to supply water to the natural channel in the
dry season. Distributing reservoirs were the next ne-
cessity, and the sites for two of these were purchased.
The first is in the Garret Mountain, a spur of the
Orange range, near Paterson. Here a dam would form
a reservoir of about 300 acres, with 40 feet of water, at
an elevation of 400 feet above tide, and distant only 15
miles from lower New York. South of Garret Moun-
tain, and contiguous to it, lies the Great Noteh, form-
ing a natural site fora storage basin, with an
elevation of 300 feet above tide. The first of
these was set aside for the supply of New
York, and the lower reservoir will afford an
ample head for the cities of Montelair, New-
ark, Jersey City, and all surrounding towns
if they so elect.

As this source of water supply, as far as
New York is concerned, is in a neighboring
State, with the broad and deep Hudson

River intervening, the only serious engineer- PASSAIC WATERSHED "‘
ing problem connected with the scheme is  Area above the Great &X N '5' o
the crossing of thisriver. A numberof plans Falls. 877 sq.miles N =
were considered and rejected, and the final 9 S Fo
decision was arrived at to tunnel the river s N ((\ i 14 \i\ X ﬁ
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and carry the water through this tunnelin S M\E' F N
pipes. Mr. Bartlett and his associates prac- \' ‘. § \ g A 6 .
tically tested the material under the river SR S N =\ '3

bed by furnishing the means for resuming
work on the Hudson River tunnel. They
had this tunnel pumped out, and actually
built sufficient new tunnel to convince them
that its completion was feasible. The ex-
pressed intention is to finish this tunnel for
water carriage, and to afford facilities for
telegraph and telephone wires. Itsintended
use as a railway tunnel would be aban-
doned.

To utilize water under 300 feet head, the
Sinking Fund Commissioners would be
called upon to exercise the right they now
legally have tocreate an independent system
of pipes for fire service exclusively. And for
domestic or office purposes-the pressure could
be’ reduced to 40 or 50 pounds per square
inch and the water used in the present pipe
system.

—_— et e——
Work Deliberately.

There are someé things that must be done
in a hurry, or not at all. Catching a flea is
one of the best examples apropos to this.
But as a rule, it is safe to say, the man or
woman who works deliberately accomplishes the most.
The deliberate worker is the thoughtful worker, with
whom the habit of system has become second nature.
Any one may cultivate it who will take the trouble to
try; and the most unsystematic, spasmodic worker
will rvealize with amazement how easy it is to get
through &n allotted task in half the time it formerly
required, by planning it all out before entering the
office, workshop, er kitecLen.

The hurried worker is the one who fancies he is an
uncommonly busy man. True, he is; so is the man
who tries to bale out a leaky boat with a erownless
hat ; and in proportion to the energy expended, very
often, the one accomplishes about as much as the other.
The busiest men we have known were those who never
seemed to be in a hurry, and they accomplished more
in a given time, and were less worn out when their
work was done, than many who accomplished half as
much, and almost ruptured themselves in doing it.

Think about your work before beginning it, then go
at it deliberately. It will save wear and tear of nerve
and muscle, you will accomplish more, and what you do
will be better done.—7The Manufacturer and Builder.

-4

AN IMPROVED CAN OPENER.

A simple and effective tool for use in cutting round
pipe sections, or for opening cans, is shown herewith,
and has been patented
by Mr. David H. King,
of No. 255 Fourth Ave-
nue, New York City.
To the head of a suit-
able handle is secured a
plate formed with a slot
on its under side, the
inner edge of the outer
section formed by the
slot being sharpened to
constitute a cutting
edge. At the bottom
of the rear end of the
blade is a laterally pro-
jecting fixed fulerum
piece, making a secure rest for the thumb of the opera-
tor, and the forward end of the plate is a pointed blade
or dagger, adapted to puncture the can or pipe for the
insertion of the cutting blade. The puncturing dagger
may also form a rest for the thumb of the operator,
and, to prevent the thumb from slipping off, the tool is
formed with serrations on its shoulder, this feature
being especially desirable in operating on round pipe
sections.

—_—— et —
An Old Yankee Steam Engine.

It has been claimed that to Rhode Island belongs
the honor of using the first practical stationary steam
engine in the United States. Without attempting to
vouch for the historical accuracy of the statement, it is
sufficient to know that the engine was at work in the
town of Cranston more than a hundred years ago, and

KING'S CAN OPENER.
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that, although of crude construction and ponderous
movement, it did the work for which it was designed.
The engine was built by Joseph Brown, of Providence,
and cost upward of £1,000. It was founded upon the
English type of engine known as the Newcomen, but
contained some improvements and simplifications ori-
ginal with the builder. The engine was set up at the
Cranston ore beds beyond Knightsville, and one of the

most complete accounts of it is to be found in the bio-
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graphy and diary of Manasseh Cutler, LL.D., Ipswich,
Mass. Dr. Cutler appears to have learned of this
engine, and taken a chaise journey to New York to
visit it. In the diary, under date June 27, 1787, he
thus describes the mechanism :

To go to the furnace and engine was eight miles,
nearly, out of my way, but my curiosity was so much
excited by the description of so singular a scheme—the
only one in America—that I could not deny myself the
pleasure of viewing it. I arrived at the ore beds (iron
ore)at twelve o’clock. The engine was at work raising
water from' a well 80 feet deep. The iron flue is 214
feet wide by 6 feet long, with a square hearth at the
mouth, secured from fire by large, thick iron plates.
On the back part of the flue is a winding funnel, which
passes into a chimney back of the building.

Above the flue is placed a wooden boiler, 6-feet in
diameter, which is constantly kept full of water when
the engine is in motion. The boiler rises above the
first story of the building, much in the form of the
large cisterns used in distilleries, where it receives, at
the top, the condensing cylinder, 214 feet in diameter,
and made of plated iron. From this eylinder a large
worm passes, with many windings, down the boiler.
The valve that passes into this cylinder is more than
two feet in diameter, and rises and descends by means
of an iron rod made fast to one end of a large beam.
Around the top of the boiler are numerous leaden
pipes—some connected with the condenser and some
not—furnished with stop cocks for admitting and ex-
cluding air or water, as necessary in working the
machine ; but they are too numerous and complicated
to admit of any description from a mere view of the
machine. A large reservoir of water is placed in the
third loft of the house, constantly affording water to
the works below, and is constantly supplied with a
puwp for the purpose, by the working of the machine.

The large beam is a massive piece of timber, near
4 feet in diameter and 20 feet long, being two very
large oak timbers nicely forged together. It moves on
a large iron bolt in the center, like the beam of seales,
and has two arching timbers at each end forming the
segments of a circle, along which two chains of a pro-
digious size play as the beam moves. One of these
chains leads to a piston or valve of the condenser, and
the other at the opposite end to the pumps in the well.
There are four cold-water pipes, one feeding pipe, and
one venting pipe. By the same motion of the beam

 which raises the,water out of the well, all these pipes

open or close by means of stop cocks and valves as the
design of them requires. There are two large pumps
in the well, which is 80 feet deep and 23 feet
wide. The sides of the well are. supported
by large timbers laid horizontal so as to
make the form of the well quintangular,
and the ends of the timbers are let into one
another. The engineraisesseven hogsheads
of water a minute, and the flue consumes
two cords of wood in twenty-four hours.
The immense weight of the beam, the cast
.iron wheels, large chains, and other weighty
parts of the works, occasion a most tremen-
dous noise and trembling of the large build-
ing in which it is erected, when the machin-
ery is in motion. By the sides of the well
from which the water is drawn are two other
wells, 70 feet deep. These are sunk down in
the bed of ore, and in these are the work-
men, ten or twelve in number, dfgging ore.
The ore is raised in large buckets, which
hold about one ton weight, let down and
drawn up by large chains, carried from the
well to a large capstan which is constantly
turned by an ox. As one bucket arises,
another goes down. These wells are kept
dry by the water continually drawing off
into the well where the pumps are fixed,
and the pumps keep the water below the
height where the men work.—Providence

Journal.
—_— - —

Scientific Logs.

If a man had been requested to tow a lot
of logs out to sea and set them adrift in
mid-ocean in.order to enable the govern-
ment hydrostatic office to take notes on the
directions of various ocean -currents, as
. shown by the drifting logs, he would have

¢ asked to be well paid for the service. But
when the Leary raft went to pieces the
idea was carried out, and the scientific agents
of Uncle Sam were not slow to see their
opportunity, the result being the publica-
tion of a pilot chart showing the courses
taken by the Leary logs. The department had wanted
to undertake something of the kind for some time,
but no feasible plan had been suggested. But as no
serious disaster has occurred on account of the float-
ing logs, science is the gainer at the expense of the raft
builders.—Lumberman.

It is not yet too late for thée raft man to present a
claim for compensation to our generous and surplus-

burdened Congress.
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Sorrespondence.

The Albert Hall Organ.
To the Editor of the Scientific American :

There appears in your issue of Dec. 29, 1888, an
extract from La Science en Famille, in which the total
number of registers in the Albert Hall organ is given
as 100, and the Riga organ as 125. The former really
contains 132 registers, of which 116 are speaking stops,
but of the 125 allotted to the Riga organ, there are only
105 speaking stops. NorMAN H. SCHNEIDER,

late organist, London, Eng.

Flatbush, N. Y., January, 1889.

- ——etr—
Capacity of the Simple Plunge Battery.
To the Editor of the Scientific American :

Will you permit me to say, through your columns, in
answer to numerous inquiries I observe in your paper,
that, in my opinion, you overestimate the number of
cells of ‘“simple plunge battery” necessary to run
wotor illustrated and described in SUPPLEMENT No.
641. The writer has constructed a motor of the size
mentioned, and on the same general principle, and has
run a sewing machine with it, sewing through twenty-
four thicknesses of heavy drilling, and using only six
cells of simple plunge battery, with double carbons
and single zincs, each 6" X 114" X 14", size of jars one pint.
He has also driven a fan, 1614 inch diameter, six blades,
at a speed of 900 revolutions per minute for over half
an hour, usig the same battery and same motor, speed
taken by regular speed counter every fifteen minutes.
The fan ran for over an hour before battery was ex-
hausted, running at from 500 to 300 revolutions per
minute during the last fifteen minutes.

The motor ran the sewing machine for over half an
hour before it began to slow up. Speed not taken, but
running as fast as one would wish for sewing comnfort-
ably.

The only objection to use of such small battery ap-
pears to be the rapidity with which the solution is ex-
hausted, owing to its small quantity. The plates ap-
pear to be large enough to give the number of amperes
necessary, and the number of jars give the volts.

Cost of six pints of solution about 25 cents.

C. D. PARKHURST,
Lieut., Fourth Artillery.

Fort Snelling, Minn.

[It is a great object always to allow for enough bat-
tery power. “Your experience shows this, ag the bat-
tery under the work you give it to do so quickly ran
down. The voltage of a single fluid battery rapidly
decreases, and this diminution of force has to be al-
lowed for.—ED.]

Electro-Physiology.

At Owens College, Manchester, Professor Stirling
lately delivered a lecture on the electrical properties of
the tissues, but especially of those composing the nerv-
ous system. There are about fifty species of fishes
which are known to have specially modified organs for
the generation and discharge of electricity. These
organs when at rest do not discharge their electricity :
but if the animal be irritated, electrical shocks are dis-
charged, which in some fishes are very powerful indeed.
By means of electrical discharges these animals not
only stun their prey, but they ward off the attacks of
their enemies. The animal may discharge its batteries
voluntarily, but after having done so for a considerable
number of times the electrical organs become fatigued,
just as muscles after severe exercise are fatigued. At
first sight it might seem remarkable that certain ani-
mals are provided with structures which evolve power-
ful discharges of electricity. This, however, is not by
any means the most remarkable fact. When we know
that the whole of the body of the animal is traversed
by the electrical current at the moment it is discharged,
it does seem far more wonderful that the tissues of the
animal itself are not thereby affected ; not even a mus-
cle is caused to contract, although the discharge must
necessarily traverse the nervous system as well as the
muscles. The animals, therefore, have an immunity
from the effects of their own shocks. Darwin admitted
that the presence of these organs in a limited number
of fishes was a fact not easily explained .on the evolu-
tion hypothesis. Recent researches, however, have
shown that the electrical organs are really modified
muscular organs, or the terminations of nervous strue-
tures in muscles. This fact greatly simplifies thespro-
blem. Muscles and nerve, however, evolve electricity
‘in the living condition ; and a variation of the electrical

conditions of a musecle, a nerve, or even of protoplasm’

generally is one of the best signs of the vital activity of
these structures. With Galvani’s experiments on the
twitchings of the limbs of frogs, there commenced the
investigation of electrical phenomena, which have led
to such splendid results, not only in physiology, but to
the development of new means of producing electricity
and its numerous applications in the arts. The lec-
turer demonstrated the classical experiments of Gal-
vani, Volta, Noboli, Du Bois Reymond, and others,
showing historically on-what lines our present know-
ledge of animal electrieity had beaen rasched.

Results of Good Patents.

‘W. P. Proctor, vice-president of the Singer Sewing
Machine Company, lives at the Fifth Avenue Hotel,
and has the best horses and carriages in the city, but
never rides. His own exercise is walking, and the car-
riages are for his family. He was a mechanic when he
first met Singer. They went into partnership to make
rock drills on Cherry Street. The drills worked with
a hand ratchet. Their factory blew up, and Singer
walked all the way to Boston in the hope of interesting
Boston people to start a factory there. While in Bos-
ton he was asked to go around the corner to see a won-
der—it was a sewing machine. He came back to New
York and said he could make a better sewing machine
tban the one he saw. They raked together $50, and
the machine was made, and in thirty-five years this $50
of capital grew to be $30,000,000. Proctor married
Singer’s daughter, and is probably worth $25,000,000.
He owns a third of the stock of the Singer company. It
is amusing to hear him tell at times how, in the early
days of his sewing machine experience, he and Singer
used to dream of the time when they could make 2,000
machines a year, which they were certain would yield
them a fortune. To-day they make 2,000a day.—Daily
Paper.

-

A BOY'S INVENTION.

Dr. L. K. Klemm, of the Technical School, of Cin-
cinnati, Ohio, tells, in the Journal of Education, of a
rather interesting instance of the inventive genius of a
boy which had been stimulated and developed. by
technical education. At a tile manufactory near that
city, it was the practice to have different sized steel
forms for each size of tile. Whenever it was necessary
to make a new size of tile, a new form was necessary,
the cost of which was $18.50. In the course of a year,
this item became quite a heavy expense. A boy, whose
name itis unnecessary to mention, was passing through
the works one day with his father, and his attention
was called to this fact, whereupon he said he had a
suggestion he would like to make. Upon being given
paper and pencil, he made the accompanying diagram

e
A BOY'S INVENTION.

after a few minutes’ thought, stating that the steel bars
could be arranged to form either squares or rectangu-
lar tiles. It was then explained to himn by the inanager
that it would be necessary to provide some means of
retaining the bars in position, as the moulds had to be
subjected to a heavy hydraulic pressure, which would
separate them, unless they were fastened securely in
place. He then suggested backing the bars with
plates as shown, which should be provided with holes,
enabling them to be screwed firmly to the table, which
should be provided with corresponding holes. In this
way a solid form was provided, which could be used as
a universal mould for tiles of various sizes and shapes.
The idea was a good one, and reflects much credit for
originality upon its youthful inventor.

Luminosity of Colored Surfaces,

At the last meeting of the Physical Society, Captain
Abney read a paper ‘“On the Measurement of the
Luminosity of Colored Surfaces,” which was illustrated
by experiments. In a communication to the Royal
Socidty, General Festing and the author have described
a method of comparing the intensity of the light of dif-
ferent parts of the spectrum, reflected by various pig-
ments, with that reflected from white ; and luminosity
curves have been constructed, the areas of which give
comparative measures of the total luminosities. This
method of comparison is acecurate, but requires consid-
erable time, and the author has devised a more rapid
process. The colored surface whose luminosity is to be
compared with white is placed beside a white patch
within a dark box. A direct beam of light passes
through an aperture in the box, and a black rod casts
a shadow on the colored patch ; another beam from
the sarhe source is reflected at an angle, and forms a
shadow of the same rod on the white patch, the june-
tion of the two shadows connecting with that of the
two surfaces to be compared. Inthe path of the direct
beam is placed a rotating disk with angular openings,
adjustable while rotating by a single lever, and by this
means the white patch can be made toappeartoo light
and too dark in rapid succession. By gradually dimin-
ishing the range of oscillation of the lever, a position
of equal luminosities can be found. The colored sur-
face is now replaced by a white one, and the adjust-
ment again made, and from the angular apertures re-
quired in the twe easos tha relative lominesitier are de-
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termined. Comparisons made in this wa.y-—i'the num-+
bers relating to which are given in the palf?el‘—With
emerald green, vermilion, French ultramarfine, etec.,
gave results in close agreement with thosd deduced
from the luminosity curves obtained by the spectrum
method.

—_————r——
Glucose.

The process of making glucose will be best uidel:
stood by following the corn from the time it enters the
factory until it runsout at a spigot, a clear, odorless
liquid. The shell corn is first soaked for several days
in water to soften the hull and prepare it for the crack-
ing process. The softened corn is conveyed by eleva-
tors to one of the highest stories of the- factory and
shoveled into large hoppers, from which it passes into
mills that merely crack the grains without reducing
them at once to a fine meal. The cracked grain is then
conducted to a large tank filled with rinsing water.
The hulls of the corn float at the top of the watér,
the germs sink to the bottom, and the portions of the
grain containing the starch, becoming gradually re-
duced to flour by friction, are held in solution in the
water.

By an ingenious process both the hulls and the germs
areremoved, and the flour part now held in solution
contains nothing but starch and gluten. This liquid
is then made to flow over a series of tables, represent-
ing several acres in area, and the difference in the
specific gravity of the two substances causes the gluten
and the starch to separate without the use of chemiecals.
The gluten is of a golden yellow color, and the starch
snow white.

By. the time gluten has been completely eliminated
the starch assumes a plastic form and is collected from
the separating tables by wheelbarrowfuls and taken
to a drying room, where it is prepared as the starch of
cominerce or is placed in a chemical apparatus to be
converted into glucose. The conversion is effected by
submitting the starch to the action of a minute per-
centage of dilute sulphuric acid, which, without be-
coming a constituent part of the compound, produces
by its presence merely a miraculous chemical change.
This change from starch to glucose is a gradual pro-
cess, and has four or five well defined stages. On the
addition of the-acid the first change results in the pro-
duction of what is known to chemists as dextrine. If
at this stage the acid is neutralized by the addition of
lime water, the process is choked and dextrine is the
permanent product.

If the process is allowed to go on, the acid, however,
works a second change, and maltose is the result. Here
the process can, if necessary, be interrupted by neu-
tralizing the acid by means of lime water, and for
some purposes in the art of brewing this is sometimes
done. The third and important stage in the chemical
change wrought by the action results in the produec-
tion of glucose, and just here is where the greatest
skill of the chemist is required.

The product must show by test that it responds to
the chemical formula Ce¢H;2,0s. By comparing this
formula with that of starch, which is Ce H10,0s—
that is, six parts of carbon to ten of hydrogen and five
of oxygen—it will beseen that the sulphuric acid has
not added to the starch, but has taken up two parts of
hydrogen, and the only gain in the starch is one part
of oxygen. The lime water introduced to neutralize
the acid forms with it a product called gypsum, which
can be removed from the glucose without leaving any
appreciable trace.

The fourth stage in the chemical process results in
crystallizing the liquid, and then the produect is called
grape sugar. There is a fifth stage, in which caramel,
or burnt sugar, could be produced were it of any com-
mercial value. The gypsum, or sulphate of lime,
formed by the neutralizing lime water and sulphuric
acid, sinks by gravitation to the bottom of the vessel
and the supernatant saccharine liquid is drawn off
from the top. This is almost pure chemical glucose,
but it is still subject to a filtering process through
bone black, and refined in the same way as cane sugar
is refined. The bone black has anything but the ap-
pearance of a purifying agent, but possesses the pecu-
liar property of attracting to itself all coloring matter.

The glucose, passing through a labyrinthine system
of filtering, is drawn off thrqugh spigots in the lower
part of the building, and is ready to be shipped away
in barrels. To give the glucose the appearance of cane
sirup, as well as to impart some of the characteristic
taste, a small amount of that sirup is added to suit the
fancy of buyers.

To make grape sugar the glucose is dried in rapidly
revolving vessels, from which much of the moisture
escapes by virtue of the centrifugal force. Neither the
glucose nor the grape sugar is used for domestic pur-
poses, although either one is about two-thirds as sweet
as the sweetest cane sugar. Glucose is chiefly used for
fermenting purposes, and of late years has become
valuable to the brewer in making beer and pale ales.
It is also largely used in mixtures with cane sirups and
molasses, and esteemed more wholesome than the cane
product which is, at best, only a side produc¢t or residue
in the wanufaeture of sugar~4mer. Anglyst.
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THE GREAT RAILWAY BRIDGE OVER THE FIRTH OF |south shore the water shoals rapidly, with a bed of

FORTH.

cross the
Dalmeny

bowlder clay and a very deep stratum of mud, but the

irth of Forth, at Queensferry, just beyond |the intervening islet is a rock in thg center of the

The cOE::?uction of the great railway bridge to |Fife shore is an almost perpendicular ecliff, and
rk, where the oprosite shores of Fifeshire |deep channel, with 200 feet depth of water on each

overhanging extended part being balanced by its
weight at the other end. This engineering device is the
most novel feature of the Forth Bridge. The main
spans of the bridge are to be upheld over the deep
water channels by the projecting ends of cantilever

and Linlithgowshire nearly approach each other, with
the rocky islet of Inchgarvie between them, is one of
the grandest works of modern engineering. It was de-
signed, for the North British Railway Company, by
8ir John Fowler and Mr. Benjamin Baker, has been
four or five years in actual progress, and will be com-
pleted in the autumn of this year. The width of the
estuary in this part is reduced by the peninsula of
North Queensferry to a mile and a half, and on the

VIEW OF THE BRIDGE FROM THE EAST.

side, and with a strong tide current sweeping up and
down on each side. It was impossible to erect piers
anywhere but on this iglet ; hence the bridge must rest
on three main piers, one at South Queensferry, one at
Inchgarvie, and one on the Fife shore, besides two
supplementary piers which serve torelieve the balance
arms of the cantilever girders, and to connect the
bridge with a long approach viaduct.

A cantilever is a girder supported at one point, its

girders, with connecting central girders over about
one-sixth of the span. Each cantilever girder is a com-
plex structure framed of four vertical columnns, stand-
ing not parallel, but from a wide base narrowing to
the top ; two bottom members, formed of horizontal
tubes arranged in an upward curve of 680 feet span ;
two top members, consisting of box lattice girders ar-
ranged horizontally on vertical columns ; twenty-eight
struts, holding the top and the bottom together ; and

FIFE MAIN PIER.

PROGRESS OF THE FORTH BRIDGE, QUEENSFERRY, NEAR EDINBURGH.
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twenty-four ties, crossing and binding the struts, with
secondary ties to assist in holding up the bottom, all
made of steel. By these means, the Forth Bridge will
be carried over two spans each of 1,710 feet (nearly a
third of a mile), besides the half spans extending in-
land, where the ends of the cantilever girders, at and
beyond the piers of support, are ballasted so as to coun-
terbalance the weight of the suspended parts and of
any trains passing over them. To allow for expansion
or contraction of metal, the connecting central girders,
resting on the cantilevers, each weighing about 800
tons, are only rigidly attached at one end, leaving the

POURING WATER INTO A SIEVE,

other end free. No one can fail to admire the mechani-
cal ingenuity of the whole contrivance, which relies on
the principle of “stable equilibrium,” instead of a
rigid union of all the parts of this immense and pon-
derousstructure. It will scarcely, like the unfortunate
Tay Bridge, be liable. to be blown down by a gale of
wind.

Our engravings show a general view of the Forth
Bridge so far as it is at'present completed, and a more
detailed view of one of the piers and the great double
cantilevers resting upon it.

We may repeat, in conclusion, that each opening of
the Forth Bridge is one-third of a mile in clear span,
which unprecedented width is spanned by a steel struc-
ture made up of two cantilevers or brackets, projecting
675 feet from the piers, and a central lever connecting
the ends of the cantilevers. Asshown inthe engrav-
ings, the cantilevers project about 400 feet from the
piers, and pieces are being added to the
ends at a rate which will complete the
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or screws for manipulating the drop keel are to be run
together and at the same rate of speed, so that there
will be no straining or cramping of the parts in the
cylinders. The movable keel may be lowered at will
any distance-equal to the loaded immersion of the ship.
From the bow to a point over the forward end of the
drop keel the ship is ‘to be built solid, with watertight
compartments. Her engines are to be of the triple ex-
pansion type, and her 1motive powerthe twin screw.
The inventor has devised an original system of propul-
sion, by means of which every pound of steam power
may be utilized and a higher rate of speed reached than
is attained by any of the marine engines now in use. If
this system should be found practicable, an extraordi-
nary rate of speed is certain, as the construction of the
ship affords excellent facilities for the use of auxiliary
twin screws placed near the stern of each of the hulls,
The loaded draught of a vessel of 1,000 tons will not ex-
ceed seven feet. The additional immersion of the drop
keel will give the ship all the strength and stability
requisite for safety in stormy weather and high rolling
seas. The cylinders pass upward through the decks
and are securely fastened between steelbridgesequally
distributed along three-fourths of the ship’s length,
thus relieving the imnmersed movable keel of all undue
strain.

Each of the hulls is, likewise, provided with its own
keel, 80 as to facilitate navigation.

EXPERIMENTS IN CAPILLARY FORCE.

What may be termed the reaction of capillarity as
manifested between solids and liquids is divisible into
two classes. One of these is illustrated in the case of a
liquid wetting a -solid, typical examples of which are
found in blotting paper, in the drying action of a
towel, and in many experiments founded on this gene-
ral basis. Where the liquid wets the solid, the forces
of adhesion and cohesion are both developed, and a
distinet type of phenomena comes into play. But
where the liquid does not wet the solid, as in the case
of mercury against wood or glass, an action dependent
on cohesion alone, or very slightly modified by adhe-
sion, is produced. In the illustrations accompanying
this article several illustrations of what may be termed
the capillarity of cohesion are shown.

It is a well known fact that if water is poured be-
tween two plates of glass held a slight distance apart,
but nearer at one end than at the other, the fluid will
rise the highest between the plates where they are the
closest. The liguid will thus form a curve, in general
sense a hyperbola concave upward. The water is at-
tached to the glass by adhesion, travels upward, and
by cohesion draws the liquid column after it, naturally
to the greatest height, wherethere is the least liquid or
the lightest column to be drawn. But if for the water
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In Fig. 2 of the drawings is shown such a trough,
containing mercury. The upper sectional figure shows
its construction. It is made of two pieces of glass ce-
mented together by means of a little sealing wax, two
of their edges being in contact, and two held apart by
a slip of glass or cardboard. A piece of paper may be
cemented over the bottom with gum tragacanth' as a
cementing material, or the opening may be closed with
sealing wax or otherwise, as desired. This forms a
wedge-shaped trough. When mercury is poured into
such a receptacle, it takes a very peculiar shape, shown
in Fig. 2. In Fig. 1 of the same illustration a varia-

MERCURY TROUGHS.

tion on this isshown. Here the tank is constructed of
plates of glass parallel one to the other ; but before be-
ing put together, a’ series of strips of paper are pasted
on one of them, each slip being about one-fourth of an
inch or more shorter than the one beneath it. In this
way the open space is divided into a series of step-like
divisions of varying width, each division, however,
having practically parallel sides. If mercury is poured
into this trough, it will arrange itself into a series of
steps, as shown in Fig. 1.

In the next illustration, the sameidea is carried out
and applied to water. A cup is made of No. 50 gauze.
The seams are joined by soldering, and the bottom has
its edges bent upward, and is also soldered in place. It
is then heated, when perfectly dry, and thoroughly
coated with paraffine. This fills the meshes. When
sufficiently coated, it is again heated, and the paraffine
is expelled from the meshes by sharply blowing against
them. If now the cup is held as shown and water is
poured into it very gently and along _one
of its sides, there is no difficulty in filling

bridge this year. It was reported that,
during the recent storms which did so
wmuch damage to shipping, the Forth
Bridge had suffered, but as a matter of
fact not a plate or bolt was shaken,
although, in its present condition, the
structure has not one-half of its final
strength.—Illustrated London News.

ST. LOUIS TO BE A SEAPORT.

A company has been formed in St.
Louis, under thetitle of the Mississippi
River and Ocean Navigation Company,
with a capital stock of five millions of dol-
lars, having for its object to establish
direct ocean steamer lines between St.
Louis, the West Indies, South America,
ete., thus avoiding the great expenses of
transferring and reshipping goods at New
Orleans. A large amount of valuable in-
formation and cogent reasons in favor
of thisnew enterprise are given in a pam-
phlet ‘issued by the company. The pro-
spective trade to be commanded by such
lines of vessels is set forth as very great
and very profitable. In order to realize
the project in a practical nanner, the com-
pany proposes to build its steamers on the
plans invented by Andrew H. Lucas and
John F. Cahill, of which we herewith pre-
sent an illustration. Theshipsare tohave
double hulls and dropkeels, so they may
readily navigate shallow waters.

The cut shows the. manner of applica-
tion of the adjustableor drop keel. When in actual use,
however, the cylinders are not to be exposed, as shown
in the illustration, as the strain would be too severe on
the uprights by means of which the drop 'keel is sus-
pended and made to asecend or descend between the
two hulls, as shown in Fig. 2. When in use, the upper
part of the drop keel is held fitmly in place by steut
steel braces constructed along the entire length of the
inner sides of the two hulls.

The mechanism for raising and lowering it will be
mounted in connection with the engine shaft of the
vessel. It will be understood that the series of pinions

.

IMPROVED DOUBLE-HULLED AND DROP-KEELED STEAMSHIPS.

we substitute mercury—a fluid which does not wet
glass—the force of adhesion does not appear, dohesion
draws the mercury strongly together and pnlls it down
to the greatest distance, where thereis the least mer-
cury to be acted on. This placeis, of course, where the
glass is closest, so that if mercury is poured between two
plates of glass nearer at one end than at the other, ¥
will rise to the greatest distance where the plates are
farthest apart, and will descend in a curve convex up-
ward. This curve will be directed toward the part of
the glass plates which are nearest together. It isthe
reverse of the water curve,

it to the depth of three inches or more
with water. This illustrates water held
in a sieve. If a finger of the hand hold-
ing the cup is wet, the water as it rises to
the level of the moistened part will at
once rush out. If, when the cup is full,
the wet finger is rubbed on the bottom,
this will be sufficient to cause the water
to escape. The cup will float upon water
for an indefinite period, but if inverted
and placed like a diving bell, will at once
sink.

The water-in this "experiment practi-
cally forms a film or membrane, not
touching the wire gazue and holding the
body of the water together. The figure
on the upper part of the cup .is an at-
tempt to show how the water rests upon
the wires. The little film is bowed down
between every two wires, forming a spe-
cies of sac. '

The experimenter must remember to
have his hand perfectly dry. It is very
curious, as the water rises, to feel its chill-
ing effect through the wire gauze without
the hand being at all moistened.

- g
Crowley’s Brain.

Crowley was a chimpanzee. He was an
interesting feature at our zoological mu-
seum, and his human traits offered much
amusement to visitors. Crowley’s por-
trait, and a’deséription of his antics, was
published in the SCIENTIFIC AMERICAN
of October 23,1886. He died a few months ago, and his
brain has been examined by Dr. Spitzka,who finds that
it weighs less than-one-third that of a human brain, but
in the course of the examination he made an important
discovery. At the floor of the fourth ventricle in in-
telligent persons there are what are called auditory
streaks, which are supposed to havé something to do
with hearing and the power to distinguish the differ-
ent words of alanguage, and in the brain of this chim-
panzee were found faint white streaks in this area—a
fact more remarkable when it is borne in mind that in
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deaf mutes these auditory streaks are not to be found.



40

Srientific Jmevican,

[JaANUARY 19, 1889.

On Certain Surfaces Feebly Sensitive to Light.*
BY J. W. OSBORNE.

The specimens which accompany this statement are
suggestive, inasmuch as they tend to illustrate the
widely extended range of photo-chemical action and
the part it playsin everyday phenomena. In thinking
and speaking of substances sensitive to light, photo-
graphers and others are apt to remember only the

haloid salts of silver, chromic acid under restraint

acting on organic matter, asphaltum, and a few salts
of iron and platinum, which short catalogue does, in
fact, include all the sensitive bodies used in practical
photography.

But as every one knows, thislist may be indefinitely
extended (if the degree of sensitiveness be disregarded),
and the accompanying specimens serve to show such
extension in certain directions. Broadly, the results
should not be regarded as new, though in the manner
of their preparation and presentation some novelty
may be claimed for them.

On sheets Nos. 1 and 2, three samples of colored
comnercial paper will be found which are bleached
by light, and which give, therefore, a negative when
exposed under a negative. On sheets2 and 3, exposed
papers colored for the purpose with eosine and methyl
violet are exhibited, which likewise establish the fact
that these colors under the luminous influence give
rise to colorless compounds. But, though a great
number of colors used in the arts are bleached by light
more or less rapidly, this is by no means a universal
rule. On sheet No. 1, a small piece of commercial
orange paper is shown, part of which has been dark-
ened by exposure. Specimens of paper colored with
picrie acid will also be found on sheet No. 4, in which
the darkeuning to a brown is very marked.

The duration of the exposures required to produce
these photographic effects is very considerable when
the change is carried to its maximum, varying from
twenty to thirty-five or forty hours in direet light,
which was the only kind of exposure employed in these
experiments. Such substances are perhaps from four
hundred to eight hundred times less sensitive than
chloride of silver paper. Indications of photo-chemi-
cal action are, however, visible in much less time. On
sheet No. 2, a piece of eosine paper exposed under
two strips of black lace shows a faint positive after
half an hour. Also on sheet No. 3 a piece of methyl
violet paper similarly exposed shows the gradually in-
creasing strength of the positive (by contrast) after
one, two, and three hours.

The fact that printing and writing papers become
brown by age is familiar to most persons, but that this
change is essentially photographic is not a common
belief. On sheet No. 5 will be found pieces of news-

paper taken from the New York T7ibune, the Baltimore

Sun, and the Washington Evening Star, on which pho-
tographic images have been impressed by simple ex-
posure under a dense negative. These papers were
subjected to no preparatory treatment, establishing
the fact that the newspapers we read daily are (proba-
bly all) printed on papers sensitive to light and adapted
for the production of positive pictures. On sheets
Nos. 6, 7,8 and 9, such pictures will be found on Even-
ing Star paper, made by direct exposure to the sun’s
rays, under collodion negatives. - A fact of some sig-
nificance is that some of the experiments on Evening
Star paper were made on sheets which had been very
carefully washed before exposure. The washing was
done by causing a rapid film of water to flow over and
under the paper at the same time, ' for two and a half
hours. The paper was then dried and exposed. This
treatment did not seem to affect the sensitiveness of the
paper to light, and the presumption would seem to be
justifiable that the sensitive compounds present are
not soluble in water.

The time required to produce the maximum effect is
about fifty hours, but this must often be exceeded if
any part of the negative is in the least obscured by
cloudiness. The color produced by exposures on such
papers is peculiar. When the paper is clean and in
good condition, as in Nos. 6, 7, 8, and 9, a very pure
golden bronzy color is produced, which can be appre-
ciated only in strong white light. I will not now dis-
cuss the nature of the resulting brown yellow com-
pound, except to say generally that it is not easily
acted on by the chemical reagents, and that it under-
goes a very peculiar darkening by the application of
heat alone, as by ironing the paper bearing such a
photograph with a moderately hot flat iron. On
sheet No. 8, a piece of paper is mounted with two
tints on it longitudinally, half of which (divided
across the tints) was heated in the way described, and
which is, in consequence, much darkened. The print
above it on the same sheet was also so developed or
intensified.

Sheets Nos. 10, 11, and 12 have mounted upon them
pieces of white pine, of different qualities, upon which
photographs have been produced by exposures under
stencil negatives, made by cutting openings in tin foil,
and pressing it into close contact with the surface of
the wood by means of a plate of glass properly clamped

* Presented before the Society of Amatenr Ph;tographan of New
York,

thereto. The exposure required to produce these pho-
tographic images varies from thirty to fifty or sixty
hours. On sheet No. 13 a piece of poplar is shown,
the picture on which was produced in twenty hours,
forit seems probable that of all the woods in common
use, poplar is the most sensitive and gives the darkest
color when fully exposed. In making these experi-
ments it is important, to obtain a fresh surface on the
wood, to effect which, in the case of an old piece, a
good deal of the outside has often to be removed by
the plane, for the penetration of the light is often con-
siderable.

It seems probable that this darkening of wood
(which is very commonly though rather vaguely at-
tributed to the action of the air) is related to the pho-
tographic effect obtainable on printing papers. Thése
are now hardly to be had without an admixture of
wood pulp, and the present inquiry (inasmuch as it
proves the phenomena to be strictly photographiec)
may have a practical bearing if it points to means
which will keep printing papers white indefinitely.

On sheet No. 1, the bleaching action of light upon a
dried leaf is exhibited, and on No. 5 a piece of parch-
ment is mounted, which has also, though substantially
white, becoine a little whiter where the light has acted.
As farasit goes, this would tend to show that the ‘‘yel-
lowing of parchment by age” is not a photo-chemical
process. This parchment had a very long exposure.

As connected with this general subject, I would call
to mind the investigations of Mr. Thomas Gaffield, of
Boston, who established conclusively more than twenty
years ago the slow effect of light on colorless glass,
in gradually giving it color, sometimes pinkish and
sometimes yellow, the former being apparently due
to a reoxidation of the reduced manganese employed
to counteract the iron. These changes often required
years for their completion.

Experiments only just completed tend to show that
pure cellulose in the form of the finest filtering paper
is not sensitive to light, at least a constant exposure
in a horizontal position to diffused and direct sunlight
failed in two weeks to produce any perceptible change
in color. On the other hand, the same filtering paper
colored with picri¢c acid and similarly exposed for the
same time, about one hundred andjforty hours of dif-
fused and direct sunlight, gave a coloration as before,
when sized and calendered paper of the best quality
was the kind treated with the acid. On sheet No. 14
two pieces of the above filtering paper prepared with
picric acid and exposed . horizontally, as-stated, will be-
found, but one of them has been washed in hot water
till all the soluble matter has been removed. This
treatment of the exposed print tendsto raise the con-
trast by letting the darkened parts appear as on white
paper. It also shows the insolubility of the dark-
ened portions in hot water, the production of which
was effected by light alone.

Simultaneously with the above exposures, another
was made of the same duration and in the same way.
This was the presentation of a thin stratum of com-
mercial piecric acid on glass to the same illumination
as that already mentioned, under a stencil tin foil
negative and a plate of glass covering the same. The
picric acid was darkened as before very decidedly,
though it would be difficult to exhibit the results in a
satisfactory way at a meeting of the society.

In concluding this paper, and to account for its in-
completeness in certain ways, I may be permitted to
explain that the investigation, the results of which
are here given, was not undertaken with a practical
purpose in view, but simply to determine the limits
within which bodies may be properly described as
sensitive or non-sensitive.

et O
The Trials of an Architect.

A writer in the Ohio Valley Manufacturer, who is
evidently an architect, depicts some of the trials one
of his profession has to endure from his client.

He enters an architect’s office and starts the conver-
sation by stating his wants, desires, etc., in regard to
the future house. His greatest want invariably is to
get thehouse for about one-half what it will surely cost
him.

His next want is to design the house from within,
and in this he has an able second in the person of his
wife or daughter, as the case may be, and oftentimes
several persons more. He proceeds by jumps of one
room at a time, without any general or definite idea of
the whole. He wants the hall like Mr. Some-one-else’s
hall, the dining room like that of some other house,
and so on, utterly regardless of anything else. but to
have them just so, and nine times out of ten, when he
gets it that way, it is not what he wants at all, it is but
a taking fancy of the moment, and he allows it to mis-
lead him without thinking it seriously, for when comn-
pleted, Mr. Some-one-else’s hall and Mr. Some-other-
house’s dining room are entirely of a different plan
and feeling from each other, and so on through the
house. They are all designed by different minds
upon different principles, probably the hall from a
seaside cottage and the dining room from some city
house, but no matter, he pays his money and he must
have it. Thus the architget reasives his idas of the
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future house, from basement to roof, and he makes his
plan accordingly.

Then he is confronted with one of the meanest tasks
that can be imposed upon a designer who takes pride in
his work at all, namely, to design an exterior to fit the
plan as laid out, a scheme as ridiculousin principle as
to make the window frames to fit some old sash that
may be on hand.

The whole house has been designed without reference
to the exterior, and hence the public is confronted with
a flat, featureless building which is an eyesore to the
beholder ; or else the building is covered with an ex-
cess of meaningless ornamentation put on to hide the
defects of a plan designed without due and proper
thought, but to please Mr. Must-have-it.

Moral : Leave the full designs and surroundings to
the more experienced and better judgment of the

architect.
————— e

Uses of Cotton Seed.

The cotton seed which of late years has been put to
such profitable uses is steadily increasing in popularity.
Heretofore the seed after being taken from the cotton
boll was thrown away, but now it is about all put to
use and readily sold. From this valuable seed is ex-
tracted the mmuch used cotton seed oil, and from the
residunm are obtained cotton seed meal, cotton seed
bran, and cotton seed hull ashes.

The seed after being taken from the cotton gin goes
through a ¢ linter machine,” which takes off the short
staple cotton which the gin does not remove. This
short staple cotton is sold mostly to concerns who use
it for cotton batting. It is also used for other pur-
poses. After all the fiber is taken off, the bare seed is
cracked and the kernel is separated from the hull. The
kernel is then ground and put under severe heat or
cooked. In the heated state the most oil can be ex-
tracted, and it is therefore put into a large iron caldron
and is subjected to a heavy pressure. When thor-
oughly pressed, the residue or meal is in the form of
cake.

USES OF OIL.

Cotton seed oil is used for numerous purposes, and is
displacing other popular oils, owing to its cheapness
and healthfulness, as it is purely a vegetable oil. This
variety of oil is used very largely by lard manufac-
turers, who adulterate their lard with it. Although
most people would prefer pure lard, it is claimed that
the cotton seed oil adulterated with the hog fat lard
improves the quality of the stock. The hog lard con-
tains more than twice as much water as the seed ex-
tract, and consequently one pound of adulterated cot-
ton seed oil lard goes much further than the pure stock.
Large quantities of the seed oil are yearly shipped from
this country to the countries on the Mediterranean
where olive oil is produced. It is used almost wholly
there to adulterate the olive oil,which is then sold both
here and in Europe as olive oil from the Mediterranean
countries.

Most of the sardines are now packedin this new oil,
and it proves to be successful. Bakersalso buy barrels
of the liquid, which they advantageously use in substi-
tution for the more costly lards and greases. Chemists
and druggists use considerable also. The white or re-
fined stock is used to quite an extent in the Pennsyl-
vania coal mines for lamp oil. Although the cost is
much higher than that of petroleum, the safety of the
variety is preferable to the more explosive kerosene.
The crude stock is used extensively in the manufac-
ture of soap, as is also the foots or residue left after the
oil is made.

THE MEAL.

As above stated, after the oil has been abstracted
from the kernel, the caked meal is left as a residue.
About 150 mills which utilize the cotton seed use both
products, the oil and residue or meal. Most of the
residue is sent to England in cake form, where the
farmers crack it and feed their cattle with it. A large
amount has been satisfactorily used in the West, and
now it is being sold in this market, it is claimed, quite
successfully. This meal is claimed to excel all others
as a feed for cattle. That used in this country is not in
the cake form, but ground, and now brings from $26 to
$26.50 per ton. l.ast year the prices ranged from $23.50
to §$24 per ton,  the advance being caused by an un-
precedented foreign demand. Cotton seed meal is not
only claimed to be better, but also cheaper than other
meals.

In St. Louis there is situated a mill which makes cot-
ton seed bran from the hulls, and claims that it is su-
perior to other coarse feed and costs much less, bring-
ing about $21.50 per ton. Most of the mills burn the
hulls of the seed for fuel and sell it for fertilizing pur-
poses. These ashes are bought by farmers in conjunc-
tion with the meal and mixed by them for fertilizer.
This mixture is said to contain an abundance of pot-
ash and phosphoric acid, which have very powerful
fertilizing properties. The aches are worth from $30
to $32 per ton. This fertilizer is not exported, but
used here, in this country mostly in the Connecticut
valley, by theraisers of tobacco. The supply islim-
ited, and dealers say they could have sold twice as
mueb if they bad it,—Commarcial Bulletin.
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APPARATUS FOR COMPOUNDING RECTANGULAR
VIBRATIONS,
BY GEO. M. HOPKINS.

The compound pendulum illustrated by the an-
nexed engraving has advantages over those of the
‘usual form, in being adapted to the ordinary horizontal
lantern and in being less cumbersome and more easily
managed. Perhaps the most important difference be-
tween this and other instruments of its class lies in the
tracing arm and point. With this apparatus the beau-
tiful curves of Lissajous appear on the screen, while
the arm that traces them is invisible. With densely
smoked glass this feature is not so apparent, but when
colored collodion tracing films are used, it is a novel
sight to witness the development of these intricate
figures by a point having no apparent support or
guide.

An apertured board having a recess for receiving the
prepared glass plate forms the body of the apparatus.
This board is connected by an iron standard with a base
piece which is clamped to the lantern table in the man-
ner shown. To the upperedge of the board is secured
an arm provided with a horizontal stud upon which
are pivoted two pendulums. The rear pendulum is
prolonged above its pivot, and is provided with a right
angled arm projecting toward the lantern,parallel with
the back board. The upper end of therear pendulum
is provided with two or three interchangeable weights,
varying from two to six pounds, and the lower end is
provided with a movable weight of twelve pounds.
The front pendulum is suspended from the
same pivot, and is also furnished with a
movable twelve pound weight. To the rod
of the front pendulum is pivoted an offset
bar, provided at one end with an annular
frame containing a transparent glass disk
and having at the opposite end an adjust-
able counterbalance weight. The glass disk
is provided with a small central aperture,
in which is inserted a fine needle. To the
offset bar, half way between its connection
with the pendulum rod and the needle, is
pivoted a rod which is pivotally connected
with the horizontal arm of the rear pen-
dulum.

The offset bar is made of thin spring ma-
terial, and is bent so that the needle presses
lightly upon the prepared glass held in the
redeee of the back board. The prepared
glas¥plate is retained in the position of use
by two spring clips pivoted to the back
board and arranged to press upon diagon-
ally opposite corners of the glass. The
needle is held away from the glass while
starting the pendulum, by means of a thread
(not shown) attached to the annular frame
and connected with a fixed support in front
of the frame and distant about a foot.

The adjustment of the weights for the
different figures is ascertained by experi-
ment, and the position of the weights is
accurately indicated on the pendulum rods.
The apparatus is placed in position on the
table and the lantern is adjusted to it.

The colored collodion for the films is pre-
pared by thinning ordinary plain collodion
with aleohol diluted with water, then adding
to-it an alcoholic solution of aniline of any
desired color. The glass plate is prepared
for use by flowing the collodion over it and
allowing it to dry. If the film proves too hard and
tough, it may be modified by adding a small quantity
of water to the collodion. This film gives a uniform
tint on the screen and is dense enough to clearly show
the lines of the tracing.

After the tracing point has been drawn back in the
manner described, and the prepared glass plate is in
place, the pendulums are drawn aside and the rear one
is released. At a certain phase of its vibration (which
will bedetermined by experiment) the front pendulum
is released. 1f the needle describes the desired curve,
the annular frame is released, when the needle traces
the figure which appears upon the screen.

O o
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Prison Labor Contracts,

A very excellent suggestion has been made, which, if
carried out, would tend to do away with much of the
opposition to prison labor that is expressed by work-
men. It is that the prisoners should be kept at work
upon diversified industries. Thus the shoe manufac-
turer would experiefice no tangible competition, and
the foundryman would not have the somewhat just
grounds for complaint which have been afforded him in
the past. The proposed systemm would be beneficial in
all save one aspect. It would prevent the prison labor
from being so profitable as it is now. But as prisons
should be conducted for the protection of the commun-
ity and reformation of the eriminal, such a considera-
tion is of very little weight. The various. lines of in-
dustry would be adapted to the different intelligences
of the convict, and when he left the prison the trade
learned there would not be branded as a “ State prison
trade.”

Harvard College Observatory.

From the recent annual report of Professor Edward
C. Pickering we glean the following :

The photographs required for the second investiga-
tion on the spectra of the fainter stars would probably
now be completed, at least for the northern stars, but
for the unusual cloudiness of the last few months. It
is expected to complete them during the coming win-
ter, and then to send the instrument (the eight inch
Bache telescope) to Peru, where boththe investigations
named above will be extendéd to the southern stars,
thus rendering them complete for the entire sky. The
detailed study of the spectra of the brighter stars with
the eleven inch Draper telescope has been extended by
the use of plates stained with erythrosin. The sodium
line 1¥ in these spectra has thus been photographed as
a double line. A catalogue has been formed of the
lines in some of the brighter stars. In Sirius the lines,
except those due to hydrogen, are very faint. But
nearly four hundred of them have been measured in
different photographs of this star. Fifteen are recorded
between the lines H and K. A beginning has been
made of the study of the spectra of the variable stars,
but this work can probably be better done with the
twenty-eight inch mirror. The latter instrument is
now mounted, and experiments have been in progress
with it for several months. The images show good
definition, but the apparatus for producing the spectra
has not yet given entirely satisfactory results.

The investigation of the clearness and steadiness of

COMPOUND PENDULUM.

the air at Cambridge has been continued by the photo-
graphic methods mentioned in the last report. These
are as follows : Photographs of the trails of the spectra
of bright stars, photographs of the trails of stars near
the North Pole and near the horizon, and photographs
of the sky at different distances from the sun. The
thirteen inch and eight inch telescopes mentioned in the
last report were mounted early in the year, and the
first of these instruments has been kept in nearly con-
stant use since then. Eleven hundred photographs
have been taken of a variety of objects to show what
results may be expected under the atmospheric con-
ditions existing at Cambridge.

Photographs have been taken of 112 double stars
whose components are two seconds or more apart, and
either of them as bright as the seventh magnitude.
The relative brightness of the components will be de-
termined, as well astheir positions. The stars have also
been allowed to trail over the plate, and this gives an
excellent test of the steadiness of the air. Amongother
investig#tions made with this instrument are the de-
termination of the actinic albedos of the moon and
planets and the absorption toward the limb of the
planet Jupiter. Photographs were obtained of the
outer satellite of Mars, and of all the satellites of Sat-
urn and Uranus except Mimas. It was shown that no
undiscovered satellite of Saturn existed revolving in an
orbit between Enceladus and Iapetus, unless it was
more than a magnitude fainter than Hyperion. Prob-
ably no such satellite exists outside of Iapetus. Charts
were constructed of the region near the North Pole, of
the Pleiades, and of some other clusters and nebule.
A study was also 1made of various lenses for enlarge-
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ments and of various camera lenses. Sundry other
photographic investigations have also been carried on.
The total number of photographs taken in this depart-
ment of the observatory during the year is about thirty-
five hundred.
—_— v r—
A Railway Tunnel between the United States and
Canada,

. Preparations are now being made on both sides of
the river to recommence work on the great railroad
tunnel under the St. Clair River at Port Huron. Early
last year considerable preliminary work was done and
$125,000 was expended ; but, after two or three months,
work was suspended, and has remained in that condi-
tion ever since. It was found that the sinking of
shafts on the bank of the river on either side presented
a great many difficulties, and finally the Grand Trunk
Railway Company took the work out of the hands of
Sooy Smith & Co., of New York, the contractors, and
decided to take charge of the project itself.

Now, after looking the ground over, the company
has decided to go back from the river some distance
and commence work on the tunnel proper. The work
of excavation on the American side will begin about
2,600 feet back from the river, and from this point
there will be a steady decline till the necessary depth
under the bottom of the river, about 50 feet, is reached.
The drift for the tunnel proper will be 22 feet in diame-
ter, and the distance from one river bank to the other
is 2,200 feet. The tunnel will have a drop of 90 feet ta
the mile, the lowest end being on the Cana-
dian side.

The work of excavating in the tunnel will
be done with large steel ‘‘ shields,” 22 feet in
diameter. These shields will be driven into
the earth with 24 hydraulic jacks, each with
a pushing force of 125,000 pounds. A large
hydraulic engine will be used to work the
jacks. Five railway tracks for small trucks
will be laid in the bottom of the tunnel, and
as fast as the earth is excavated it will be
loaded ofi these trucks, which are each capa-
ble of holding two cubic yards. A cable
running from a large hoist engine through
the tunnel to the cars will pull them up to
the surface, where the dirt will be loaded
into other cars to be carried away.

As the earth in the tunnel is removed a
gang of men will follow with the lining of
the tunnel, which is cast iron. The tunnel
will thus be completed as the work pro-
gresses. A monster blower engine is suita-
bly situated to force air into the tunnel
through a 24 inch pipe. A large electric
light engine will furnish 300 lights, and it is
proposed to make the interior of the tunnel
as light as day. A force of 125 men will be
employed on each side of the river, and the
work will be pushed night and day.

It is expected that the workmen from each
side will come together about 700 feet from
the Canadian side. The approach to the
river is nearly a mile longer on the Canadian
side than on the American, as the up grade
is all on the land side in Canada. The
approaches will not be tunneled until the
tunnel under the river is completed. The
tunnel, as finished, wiil consist of 2,500 feet
on the American side, 2,200 under the river,
and 4,000 feet on the Canadian side. There
are now at work 125 men on the Canadian side and 60
on the American side. Another large addition was
made to the working force January 2, when active
operations were begun, and they will be vigorously
pushed henceforth,; it is asserted.

It is estimated that the work will cost $2,500,000,
although well-informed men predict that it will cost
nearer $5,000,000. President Sir Henry Tyler and
Manager Hickson have been heard to remark that it
will be completed if it costs $10,000,000.—X. Y. Times.

_————tr—
Copyright in Judicial Opinions,

The Supreme Court of the United States hasrendered
a decision in reference to the copyrighting of judicial
opinions, in the case of Callaghan e al. vs. Myers. The
appellee brought suit againstthe appellantsforinfring-
ing upon a copyright secured to him by the reporter of
the Supreme Court of Illinois by publishing certain
volumes of the Illinois reports. The court decided in
favor of the appellee, holding that while copyright
cannot be secured for the text of the opinions of the
judges, the reporter of the court has- the right, in the
absence of any legislation forbidding him to do so, to
secure a copyright for the title, headings, notes, syllabi,
and arrangement of the opinions, and that as the book
would be of no valze without these copyrighted por-
tions, the whole bock may be copyrighted. The court,
said, however, that this copyright will not hold good
where it is sought to be procured in behalf of the
State.
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THE secrets of much success in this world are cash,
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RECENTLY PATENTED INVENTIONS.
Railroad Appliances.

TRANSMITTING POWER.—Timothy W.
Lemieux, Duluth, Minn. This invention covers a
device for transmitting a reversible motion from a con-
tinuous running cable, for use with tractfon railways,
which will effectually operate as a means for reversing
the moving direction of the car, and also make a simple
and positive gripping device in its connection with the
cable and the car.

CAR BRAKE AND STARTER.—John B.
Swaim, Newbern, Ind. Adjacent to a disk rigidly
mounted on the car axle is a ring inclosing a coiled
spring, one end of which is secured to a projection on
one side of the disk, while the other end is secured to
the ring, the spring being wound up by thestopping of
the car and giving out its energy as the car is started,
or to assist the car over up grades, the invention cover-
ing numerous novel features facilitating.the working
of this principle.

CAR CourLING.—Samuel T. Grimmett,
West Plains, Mo. This is animprovement in couplings
employing a link and pin, and provides means whereby

- the coupling may be effected without the operator going
between the cars, spring arms being secured within the
drawhead, and one of the arms having a socket arranged
to receive the end of a link.

CAR Door.—Edward B. Searles, Bal-
timore, Md. The door is made with peculiarly con-
structed shoes or bearings, with novel connections
with the door, and novel door securing or fastening
contrivances, to prevent the entrance of fiying sparks or
of moisture around the door.

CAR HEATER.—John Q. Winfield and
Benjamin H. Strickler, Broadway, Va. This invention
consists of certain novel parts and details, and com-
binations thereof, for an improved car heater, designed
to furnish pure heated air to the cars, while not liable
to set the cars on fire in case of accident.

RAILROAD TIE. — Michael Maloney,
Ironton, Ohio. It is a metallic tie made cross shape in
cross section and having openings in its top flange and
offsets on its horizontal fianges, a bolt secured to the
top fiange having a head projecting on the base of the
rail, being very simple and durable, and permitting an
easy placing or removal of the rail, which it is designed
to hold securely in place.

Engineering.

SHAFT BEARING. —Benjamin A.
Dobson, Bolton, Lancaster County, England. A non-
rotating metal bushing forms a journal for the shaft,
and is fitted with an eccentric sleeve, which is fitted
within a second eccentric sleeve supported by the
pedestal, with means for operating the eccentrics to
adjust the position of the shaft with the bushing as re-
quired, being particularly intended for use with carding
engines,

AIR DRAUGHT ENGINE. — Otto A.
Benkendorf, Wilmot, Kansas. This invention covers a
novel arrangement of wheels and air guides upon a ver-
tical rotary shaft in an upright air fiue, the upward
draught of which may be stimulated by heat from
below or by a ventilating cowl on the top of the ue. -

Miscellaneous.

BrLow PipE.—Edward B. Powers,
Taunton, Mass. Theordinary blow pipe is provided
with air and gas cut-off valves, which are operated by
pressing upon a spring-supported rod, the head of the
latter being in such relation to the stand of the blow
pipe that it may be easily reached by the hand of the
operator when taking up the blow pipe or laying it
down, the invention also covering improvement in the
air valve and its connection with the gas valve and
operating rod.

BEVEL GAUGE.—Milon O. Godding,
Monrovia, Cal. It is a hinged plate or guide, with sup-
porting plate adapted for attachment to the utensil with
which it is to be used, the guide haviug curved or
segmental guide rods and a graduated segment, with
which registers a pointer orindex also applied to the
supporting plate, with other novel features, for pro-
ducing any required bevel or a cut of any angle.

MouLDING MACHINE. — Martin W.
Walker and William Jowitt, Sing Sing, N. Y. A car-
riage carrying an endless belt supports the moulds and
passes them through a sand machine in which sand is
filled into the mould, after which the moulds are dis-
tributed on the fioor of the foundry.

MAKING MALT. —Justin Whitney,
Boston, Mass. The apparatuz employed consists of a
vertical hollow shaft to which rotating horizontal pans
are attached, in which the grain is at first exposed to a
forced current of moist air at low temperature, subse-
quently to a forced current of moderately heated air,
and later on more highly heated air, until the malt is
finished.

STEREOTYPE PLATE. — Lucius Goss,
Upper Montclair, N. J. This is a plate cast with
several spaced or separated columns joined at the ends,
whereby the longitudinal sawing of the columns is
avoided, and whereby the edges of all the columns
in the plate may be trimmed at one operation.

F1cURED FABRIC. — Thomas Taylor
and Jacob Warburton, Bolton, Lancaster County, Eng-
land. The fabric is made with two shuttles, one carry-
ing a coarse weft for the back and filling of the figure,
and the other a fine weft for the face of the ground and
figure, two warps being employed, one woven tight and
the other slack, to produce figured fabrics with a raised
fine figure upon a level ground, for bed quilts, toilets,
etc.

BoaT.—Albert L. Shears, St. Louis,
Mich. The planking is first bent over a form and its
ends secured at the stem and stern, transverse bands
being passed ‘around the structure from the gunwale
and adjusted to draw the longitudinal edges of the
planking together, the boat being made without the
usmal ribs, the keel being detachable, and the seats re-
movable, supported on angular brackets.

FURNITURE DRAWER.—George Bower,
Fayette, Mo. A roller is journaled on the rear of the
drawer, with projecting ends, around which cords are
wound having their ends secured to the front and rear
of the casing, making a guide device whereby the
drawer may be moved in and out of the casing in an
easy and effective manner without sticking.

INHALING TiP.—Myron 8. Green, New
York City. This tip, adapted to fit a vertically bored
cork inserted in the mouth of a bottle, is 8o made that
when the stem is but partially screwed into the socket,
the operator, having the nipple end of the stem inserted
in the nostril, may inhale or exhale without removing
it, while by screwing down the stem the bottle is effect-
ually sealed.

WATERPROOF COMPOUND. — Carl
Grunzweig, Ludwigshafen-on-the-Rhine, Germany. It
is a granular, non-heat-conducting compound, consist-
ing of ground cork, the granules of which are provided
with a thin external coating of resin and asphalit.

VELOCIPEDE.—Calvin Jackson, Jack-
sonwald, Pa. The vehicle allows leveling of the axles
and plumbing of the main driving wheel tires on trans-
versely sloping roads, also an arrangement of a main
central seat frame allowing it to be shifted lateralry to
level the seats, the machine being more especially
adapted for four riders, and embodying various minor
improvements.

WAaaoN BRAKE.—James R. Robinson,
Cornelia, Mo. A sliding brake frame is employed,
having brake shoes pivotally connected by a rod with
a lever pivoted to the side of the wagon adjacent to the
driver’s seat, the brake being easily adjusted and ef-
fective, while simple in construction.

FIRE EscAPE. — Rudolph A. Reiss,
Hoboken, N. J., and Edward Pettenkofer, New York
City. It consists of a casing with automatically open-
ing doors attached to a building, a frame detachably
secured in the casing, with a trough-shaped chute, and
ropes extending beyond the chute for detaching the
frame from the casing and drawing it down.
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NEW BOOES AND PUBIYPATIONS,

THE CONVERSATION METHODY, FRENCH.
By Edmond Gastineau, A.M?
Blakeman & Co., Publishers.

pupil idiomatic phrases of an every-day nature and Re-
cessity, just asa child hears and takes up one by on§\
the set phrases spoken around him. Theseidioms and
phrases are rehearsed again and again in conversations,
although constantly varied and enlarged upon by the
introduction of new words. In this way, the pupil’s
stock of necessary words and phrases constantly in-
creases, and he soon finds himself master of a sufficient
portion of the language to express all his ordinary
wants. The process is vivified and made interesting in
this book by the assumption that the learner has just
landed in Paris, where he finds himself surrounded by
the circumstances peculiar to the place and country,
and thus is made to learn and to use in conversation just
such things as he would need to say if he actually were
in France. He goes through railroad depots and cus-
tom houses, to hotels, where he orders his rooms, meals,
etc , to stores, where he calls for goods and discusses
taeir color and quality; to theaters, concerts, museums,
to the opera, the Salon, etc., conversing here about the
play and players, there about composers, music, ahd
singers, elsewhere about pictures and painters, etc.
Frenchliterature even is treated in short but interesting
fashion. So, the learner is constantly moving in a
French atmosphere, while his training ranges all the
way from practical and every-day things to broader and
more intellectual subjects. Meanwhile, the grammati-
cal phase of language is by no means neglected. But it
is studied subordinately to the conversational element,
and in such way that by the time the pupil has reached
the end of the book, he finds that almost unconsciously
he has acquired asystematic knowledge of the langnage
as well as the power of speaking it. A system of fig-
ured pronunciation also accompanies the text. This is
based on values as found in Webster, and has evidently
been worked out with great care and accuracy. It forms
a valuable addition to the work, and makes it also ad-
mirably adapted to the purposes of self-study. For the
idiomatic excellence of its vocabulary, a happy combina-
tion of the interesting with the practical, and the thor-
ough treatment of the lauguage, the conversation
method as here presented is admirable, and the more
it isexamined and studied, the more highly it will be
appreciated.

FORTSCHRITTE DER ELEKTROTECHNIK.
uarterly report of the latest inven-
tions in electricity, including tele-
graphs and signals. Edited by Dr.
Karl Strecker. Second volume. First
number for 1888. Berlin: Julius
Springer, 1888. Pp. 197.

In this report are compended the names of inventors
and writers on applied electricity, with a short descrip-
tion of thedevices and conclusions reached by the vari-
ous writers and inventors. The patents, periedicals,
etc., in which the several inventions and reports can be
found are given in full, with date, etc. The first chapter
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treats of electro-mechanics,with its various subdivisions;
the second of electro-chemistry, with the three subdi-
visions of primary and secondary batteries and applied
electrolysis: the third part. relates to telegraphs, tele-
phones, and signals; the fourth to measurements;
and the fifth and last to earth cnrrents, atmospherical
electricity, lightning rods, etc. The work will un-
doubtedly prove a very valuable reference book.

‘*“ Chemistry as She is Wrote.”—A very
curious book is the one that has just appeared from the
press of Remington & Co. Itlis entitled A Corre-
lation Theory of Chemical Action and Affinity,” by
Thomas Hall Wright, M.D., of Balvia. It bears the
same reiation to chemistry that the famous book ** Eng-
lish as She is Spoke * does to philology. As asample
we present the following paragraph: *The pressure
Forces of Gravities, and the shine Forces of the Stars,
and of tke Sun, and.of the Planets—in other words, the
graduated pressure Force and the Graduated photother-
mal Force, namely plus and minus Heat and Light—
heaviness and lightness, Light and Heat, Cold and
Shade, the sidereal Fires or Shines, and the planetary
Fires or Shines—exist throughout the Earth globe, and
the Universe, and for All things, and therefore, also
and indeed for Chemistry, and most especially for Cos-
mical Chemistry.” There are between three and four
hundred pages of such statements.

The Smith & Anthony Stove Co., of
Boston, Mass., manufacturers of ‘‘Hub” ranges, have
issued a beautiful calendar for 1889. It is in six sheets,
tied together by a ribbon, each sheet being a fac-simile
of a delicate water color drawing of charming sketches
of child life, together with attractive landscape scenes.

The Union Metallic Cartridge Co.,
whose factory is at Bridgeport, Conn., in the 1889¢calen-
dar they are sending to their customers give represen-
tations of some hunting and frontier scenes, the most
prominent figure being that of a young lady armed with
a gun and deftly using the company’s cartridges in the
field of action in loading it.

The Gurney Hot Water Heater Co., of
Boston, are likewise sending out a very neat calendar,
on which is an admirable representation of their most
improved form of heater, used for heating private
dwellings or public buildings hy hot water circulation.

The American Frost Meter Co., of Bos-
ton, has recently issued, in convenient form for refer-
ence,’a book of meter tables giving number of United
States'gallons for each cubic foot, from one to 1,000,000,
the tables being compiled by George A. Ellis, C.E.

25~ Any of the above booksmay be purchased through
this "office.
lished. )

Address MunN & Co., 361 Broadway, New York.
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(158) I. E. P. asks for a formula for a
good disinfectant. A. Sulphate or chloride of zinc
dissolved in water is excellent ; thymol is considered a
good aerial disinfectant.

(159) San Diego and F. W. D. ask: 1.
What are the ingredients that enter into the composition
of hand grenades for putting out fire? A. Water mixed
with different salts. Sulphate of soda and bicarbonate
of ammonia are very good ingredients. 2. Are there
any chemicals that will render kerosene oil non-infiam-
mable, and what are they? A. No. 3.What is asbestos
composed of? A. Itis a natural mineral of the family
of anhydrous silicates, formed by decomposition of the
hornblende or pyroxene type of rock. 4. What prepar-
ation is used to make stage clothing and scenery non-in-
fiammable? A. Tungstate of soda is very efficient.
Sometimes scenery 18 painted on wire gauze.

(160) C. E. D. writes: I have a meer-
schaum pipe which has been *‘ burnt ' in coloring, the
top of the bowl being the natural color, while the lower
part and stem are a rich brown. Is there any efficient
receipt for bringing the whole pipe back to its natural
color, so that it can be recolored again? A. Meerschaum
pipes are sometimes heated in melted beeswax for ten
minutes. It is better to send it to a reliable dealer for
treatment.

(161) F. B. C. asks: Could I charge a
storage battery of one cell by means of the electricity
generated by a 16 in. belt, moving vertically (length
about 100 ft.), from which I now, by means of wiring,
light 105 gas jets, ordinary tips, one at a time? Spark
from 34 in. to 1 in. according to condition of weather.
Or if not, how could I intensify it (the current)? A.
You ask for an impossibility in a practical sense. Thé
current has such high potential and so little quantity
that it would not work for the purpose named.

(162) W. H. D. asks (1) for a good re-
cipe, whereby he could clean thoroughly oil paint;ngs,
and restore them to their original colors. A. No such
receipt can he given. If the paintings are valuable, they
should be put in the hands of a professional restorer,
who will adapt his methods to the requirements of the
case.. 2 To what purpose could large quantities of




JanNUARY 19, 1889.]

Srientific

American,

43

oyster shellsbe put? A. They could be used inmaking
shell lime for gas works, or for road making. A shell
road is equal to a macadamized road in quality. New
Orleans is celebrated for its shell roads.

(163) F. C. H. asks : What is the reason
that when I use a microphone in the circuit with a Bell
telephone receiver, and when the microphone is
spoken to, that each sound of the voice is accompanied
with a scraping sound audible in the receiver? And
will you please tell me how to remedy it? A. The mi-
crophone is badly. adjusted, and probably breaks the
circuit. The carbon electrodes should be]held; more
tightly pressed together, or their surfaces may be de-
ficient in finish,

(164) C. E. B. writes: I am desirous of
making a model composed of rubber,the same as the
large rubber bands. Will you be kind enough to tell
me how Ican mould it? A. See SCIENTIFIC AMERICAN
SupPLEMENT, No. 555, which we can send you for ten
cents, for process of moulding India rubber type. This
will probably cover your needs.

(165) W. A. H. asks: Will condensed
air create a vacuum in a siphon or injector the same as
steam does? And do you think an air siphon could be
built, supposing the air to be under 30 to 85 pounds
pressure? A. It will in the jet siphon; the injector de-
pends upon the condensation of steam, and will work
with air as in steam blowers. An air siphon could
readily be built to work as described. For general
descriptions of pneumatic machinery, we refer you to
our SUPPLEMENT catalogue and indices of SCIENTIFIC
AMERICAN.

(166) J. B. asks for the constituent parts
of the transfer ink as used in the various autocopyist
systems, A. Aniline colors mixed with water and gly-
cerine or with vaseline are the general constituents of
such inks.

(167) J. S. writes : Please give me a re-
ceipt for mucilage. A. Dissolve gum arabic in water,
until thick enough to suit the requirements.

(168) C. 8., J. H. C., and others.—For
printer’s rollers use 10% 1b. best glue; 24 galions
black molasses, or honey; 1 Ib. India rubber, dissolved
in alcohol; 2 oz. Venice turpentine; 12 oz. glycerine;
4 oz. vinegar. This formula is given for the mysterious
¢ black composition, so durable and elastic, and known
to but very few persons until recently. Purified rubber
only to be used. The old home recipe is 2 Ib. glue,
soaked overnight, to ome gallon of New Orleans
molasses. In cold weather more molasses is used, but
the press room should be kept at about 70°. The mould
should be of iron, perfectly smooth and oiled inside;
never heard of a wood mould being used.

Enquiries to be Answered.

The following enquiries have been sent in by some of

our subscribers; and aoubtless others- of-eur-readers |

will take pleasure in answering them, The #wmber of
the enquiry should head the reply.

(169) Will you please let me know if
there is any way to keeg blue checked cotton, such as
is used for overalls, from fading and shrinking? I have
aroll which turns brown and shrinks about three inches
when made up.—F. W. M.

(170) 1. How can I cut and polish stones
and minerals? 2. What tools and materials are used ?
3. What size wire on the field magnets and armature
should I use in making a dynamo twice the size of the
one described in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 600?—O. L. F.

(171) Could you give me a receipt for
makinga walnut stain (water) and an ebony acid stain ?
Is there a walnut alcohol stain?—T. H. F.

(172) Rule for calculating a safety valve,
not a complicated rule, but a very simple rule that a
man with a limited education can understand, and an
example explaining. Also a receipt for removing zinc
and whitelead paint from iron.—A. D. C.

(173) 1 would like to get some.pointers
in regard to making gaskets for hydraulic pumps. We
use a hydraulic pump which has to lift a four hundred.
ton pressure on a 13 inch ram. Gaskets are continu-
ally giving out on connections and plungers, and valyes
sometimes fail to act. Please give me arule forspeed-
ing up machinery and squaring up diameters or find
out the square inches in a given space.—J. A. B.

(174) 1. How can you find out the horse
power of a boiler ? 2. Are feed pipes liable to burst
quicker in front of a boiler than behind ?—D. C.

(175) Please inform me the construction
principle and operation of the air brake used on cars.—
C.S.B.

(176) 1. What number of horse power
will be required to generate a sufficient amount of elec-
tricity to ron fifty arc lights? 2. What will the proba-
ble cost be for a plant of sufficient power torun fifty
arc lights?—H. C.

(177 Please give me a receipt for clean-
ing the white keys of a piano that have turned yellow,
and what will keep them white? Also a receipt to
make black varnish, that which the tinsmiths use on
stove pipe, which gives it a nice gloss.—G. H. A.

(178) Please inform me how to éolor
clothing from a light into a dark blue,and also what
kind of an eyeglass would you recommend to guard
against snowblindness?—H. M.

(179) How ean I make a porous brick
that will absorb kerosene o0il? I want to make & fire-
kindler that will kindle wood or coal. Also a brick
that could be used as a fuel? There is a fire clay here.
Could I make it of that? Please give me a receipt for a
good top dressing for carriage tops, and oblige.—C. L. S.

(180) I have some abelone and other
sea shells just as they came from the water. I write
to enquire the best method of removing the rough out-
side coating without injuring the shells,—W. B. D, *

(181) Can you inform me of a good
receipt for making black bicycle enamel, and oblige.—
0. K.

(182) Can you tell me how to make
phosphorized oil?—A Student. )

(183) Could you please give a receipt for
taking the green boil off gold that is there after it has
been annealed and boiled out in nitric acid pickle? [If
you could, you would greatly oblige your subscriber. —
Ww.J.8.

(184) I have a small telescope with a
two inch object glass, mounted equatorially, with clock
works to follow a celestial object in its daily motion,
and camera attachment. I have been making efforts to
take a photograph of the moon and find that I can get a
very good impression one and one-half inches in diame-
ter on the sensitive plate by exposing it two minutes.
The image, however, lacks definition,and I am led to be-
lieve that the trouble lies in the eye piece of the tele-
scope, which is a simple convex Iens of one inch focus.
(The focus of the object glass is 86 inches,) If you will
kindlygive me some suggestions through the columns
of your valuable paper, with regard to the style and
power of the eye piece, etc., to be used for obtaining a
good picture, they will be thankfully received by C. V.
A.—Could the size of the picture be increased to good
advantage?—V.

(185) We have a hot air furnace and we
are notable to get the heat into any room in the direc-
tion the wind blows, when in north room facing north
cannot get the heat to come in the room, and so with
every room facing the wind from different quarters, in
a good brick house and the cold air draught taken from
the hall way or from outside. Can or is there any
remedy, or what are the causes ?—C. H. 8.

(186) I am thinking of studying, after
working hours, some works on electricity. I want a
knowledge of the electric light and motors. Could I
get a practical knowledge of either or both without
teacher ? If you think I can, please give price and title
of book or books. I know nothingat all about the sub-
ject at present.—E. F. C.

(187) How do ocean steamers like the
Etruria get their boiler feed water and water for culinary
purposes?'In other words,do they use sea water in their
boilers? Ithoughtthey filled up theirboilers with fresh
water before sailing and used sea water to keep up sup-
ply while at sea, using for culinary purposes fresh water
carried in tanks from either side. A friend says I am
wrong, as they use distilled water for boilers and cook-
ing, from their condensers, but I would not think that
that source of supply would be sufficient for both,
should think that they would want a separate condenser
from that in connection with exhaust.—W. 8. B.

(188) What will cement hard and soft

rubber together so as to be proof aginst the action of
all acids save those that act upon the rubber?—J. D. B.

(189) Do you know any means to put in
Order a WATCH that ias. been magnetized by a dymamo
electric machine, or any solution to prevent it from
being magnetized?—H. M. ’

(190) How many 50 volt lamps would
the eight light dynamo of SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 600, run, if the dynamo were run by a
one horse power, 11 inch, rotary water motor? How
many with a water motor 6 inches in diameter? How
many 25 volt lamps? The dynamo, in all cases being
shunt wound.—L. D. M.

(191) What is the best mode to restore
oil paintings that are cracked, and the best mixture to

add to gold bronze for picture frames? Also are there
any well defined principles for a belief.—F., A. L. S.

Replies to Enquiries.

The following replies relate toenquiries recently pub-
lished in SCIENTIFiIC AMERICAN, and to the numbers
therein given :

(1) Hardening Soles of Shoes.—G. W.
(1) in Notes and Queries in a recent number of ScIEN-
TIFIC AMERICAN, asks for a receipt for hardening soles
of shoes, and you reply that there is nothing practical
for such purpose except nails, Stockholm tar rubbed
on the soles of shoes hardens the leather materially,
renders it impervious to water, and makes it wear much
longer than leather not thus treated.—W. M. S.

(16) Grafting Wax.—A good grafting
wax can be made by melting together 50 1b. resin, 10 Jb.
beeswax, and 1 gallon raw linseed oil. Assoon as the
resin and wax are melted, dip a pint at a time into a
bucket of cold water, keeping it away from the bucket
with a stick. As soon as it is cool enough, stretch with
slightly greased hands. If the wax is tobe used in very
warm weather, a little less oil and beeswax will be
better.—A. T. C.

(21) TUtilizing Leather Scraps.—~In a
former issue of your SCIENTIFIC AMERICAN, one of
your readers asks for a receipt to utilize leather scraps.
The most establishments first clean and then soak
them ina 1 per cent solution of sulphuric acid until
soft, and press them into blocks and dry by steam.
Now add 1 Ib. glycerine to 100 1b. and press into sheets,
to be used in soles of boots and shoes.

(27) Bell Telephones, Battery, ete.—1. No
changeisnecessary in the telephones. 2. About 1§ 0z No.
36 silk-insulated copper wire. 8. Asingle contact trans-
mitter is best, and the use of aninduction coil is a great
improvement. Put transmitterbattery and coil in a
local circuit and connect the line wire, receiver termin-
als, secondary wire of coil and ground together. A trans-
mitter with horizontal diaphragm, having a carbon
button in the center, and a small carbon pencil, about
3§ in. X 1 in., resting vertically upon the button, is
about as easily made and as sensitive as any of the
ordinary transmitters. . It requires no adjustment what-
ever. 4. See back numbers of SCIENTIFIC AMERICAN
SUPPLEMENT. 5. If carbons are dry and the lead runs
at a low heat, there will be no injury. Type metal
would be preferable. 6. A sealed potash cell works
very well on bell and gas lighting circuits.. A spark
coil j8 necessary for thelatter,—W, A. R.

(27) Lead Connections for Carbons.—
Will you permit me space in your paper to say in answer
to late inquiry that lead may be successfully used for
head caps to carbon heaters, and from a long experi-
ence I know it will bind tight enough to make good
contact. I have cast lead caps on pretty nearly all
forms of carbons, rods, plates, cylinders of rods, plates
of rods, etc., using a wooden mould into which to pour
the lead.§ If heated hot enough to run freely, so as to
not be chilled by the cold carbons, it will shrink so as
to be easily lifted from the mould, and so as to bind so
tight on to the carbons as todefy all attempts to loosen
itor pull it off. Those who wish to construct batteries
from electric light pencils may be glad to know that
many of these pencils are defective in manufacture and
are rejected on inspection. These defective pencils are
not plated, but thrown aside to be ground up and recast
or remoulded. They will serve as well as the best for
battery use. I bought five hundred full length pencils
(12 inches X 34 inch)at one time, for two cents a piece,
and have used them to constructall kinds of batteries.
By getting these naked carbons, the trouble and ex-
pense of eating off the copper from those that are
plated is avoided, and just as. good results obtained.
Of course if one can get the refuse pencils from an elec-
tric light station for little or nothing, it would pay to
use them with the attendant trouble of eating off the
copper. But many may not beable to do this, and such
can get these condemned pencils at much less cost than
new pencils. I prefer the lead cap on the bare carbon
as much less liable to damage them, copper plating and
then casting on type metal, from any possible leaking
of acid through the paraffine in the tips.—C. D. PARK-
HURST. :

(84) Capacity of Wire.—1. The number
of volts a wire is required to carry does not affect the
size of the conductor. That is determined by the num-
ber of amperes. The rule is, allow 800 circular mills
per ampere of current carried. The circular mill is the
square of the diameter of the conductor in thousandths
of an inch; 800 circular mills per ampere for 120 am-
peres=96,000 circular mills. Diameter of No. 0(B. and S.
gauge) i8 0:32495. Ae thousandths of an inch 324'95X324'95
=105,502 circular mills. Therefore No.0 wire should
be used. 2. The dynamo you examined was probably a
Gramme machine, in which the current divides, half go-
ing through one side of the armature, and half through
the other, 80 that the wire need not be as large as the
line. 8. In general, to increase E. M. F.,, wind armature
with more and finer wire; to increase amperes,wind with
heavier wire. The amount of saturation of armature
core has a great deal to do with it. 4. Yes. [A wire
cannot be said * carry volts.” Between contignous
molecules there is no difference of potential, although a
wire may be carrying a current due to many thousand
volts difference of potential as referred to its terminals,
—Eb.]

(35) Bleaching and Polishing Ivory.—
Slake some lime and put your ivory in the clear water
decanted from the residue and boil until it looks white;
to polish put in lathe, use pumice stone, and wind up
‘with chamois and a very little olive oil. Make the
leather warm,. [It is risky to boil large articles of ivory,
as it tends to split them.—ED.]

(41) Burning Tree Stumps.—Bore a 1
in. hole 18 in. deep in center of stump, put in 1 oz. salt-
peter, then fill hole nearly full of water, then plug up
tight; thisis done in the fall and spring. Take out the
plug, pour in 14 gill of kerosene and set on fire, and it
will burn out to the very extreme ends.—C. T.

(41) Burning Stumps; Coloring Maple
Sirups.—1. Bore a 2 in. hole slanting in the stump, fill
3¢ full with ealtpeter, fill up with water, and cork.
After two or three months, pour a little coal oil on the
stump and set on fire. 2. Add a sufficient quantity of
diluted caramel (burnt sugar).—W. A. R.

" (43) Rifle Sights.—If a rifle having
globe and peep sights is screwed firmly into a vise and
fired at targets, the ball will be found to strike below
the line of sight for a distance varying from 50 to 100
feet, if the rifie is sighted for an exact center at say
60 yards. In an ordinary open-sighted rifle, an expert
shot will instinctively draw a fine or coarse ** bead ** as
may be necessary to make the ball *‘ drive the center.”’—
W.A.R.

(52) W. D. R.—You can only clean iron
wire by pickling in a bath of hydrochloric acid 1 part,
water 8 parts. Then run it through a draw plate in oil
—or if not convenient, pass the wire through a series of
leather wheels charged with flour emery and oil; the
wheels so arranged and grooved as to touch all sides of
the wire.—For Galvanizing.—After pickling as above,
pass the wire through a trough of muriate of zinc and
ammonia, and immediately through a bath of melted
tin or zinc, which, if properly done, will bring out the
wire clean and smooth. See SCIENTIFIC AMERICAN
SUPPLEMENT, No. 34, for illustrated description of
method of galvanizing iron wire.

53) O. K.—You will find in *Techno-
Chemical Receipt Book,” which you can buy for $2,
an article on enameling bricks, p. 415, and on the
manufacture of colored enamels, p. 117. Also ena-
mels and glazes for pottery, pp. 221 to 224, Spons’
Receipts, 3d series, $2. Also Davis on the manufacture
of bricks, tiles, and terra cotta, $5. Also SCIENTIFIC
AMERICAN SUPPLEMENT, No. 387, enameling pottery,
with receipts for various colors. Also SCIENTIFIC
AMERICAN SUPPLEMENT, No. 402, encaustic tiles, how
made.

(54) R. T. F.—1. You can buy thin
sheet steel through the hardware tradethatis sunitable
for springs. Cut with a tinsmith’s shears, file and drill.
2. To stamp yourname on velvetin goldleaf. Sprinkle
the space that the name is to cover with pulverized
gamboge through a thin muslin bag or piece of silk
tied over a small box. Lay a piece of gold leaf of the
proper size on the spot. Use printer’stype properly set
in a frame. Heat the type to about the temperature of
boiling water, and press upon the gold leaf for a
moment. When cold, brush off the gold leaf and excess
of powdered gamboge with a fine brush. Try this on a
separate piece of velvet, as you may need a little ex-
perience.
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(83) Glazing Brick.—The brick is dip-
ped in a transparent colored glaze usually formed, be-
sides the coloring oxides, of: Oxide of lead 40 to 50 per
cent, silicious sand 30 to 40 per cent, salt 0' to 12 per
cent; flux in an, oven. Coloring: Red—Iron, iron sul-
phate, copper (oxidule), ocher. Yellow—Antimony,
with sulphate or potash, titanium, chromate of lead,
chromate of barytes. Green—Copper, chrome with
cobalt. White—White clay, powdered soapstone, 5
per cent tin oxide. The coloring oxides are intro-
duced in quantities usually of 5to 10 per cent. They
act as fiuxes, and the composition of the body must
be altered in some cases to counteract this.—D. A. 8.

(55) Nozzle Streams.—Rubber hose, 100
feet, 60 pounds at hydrant: 1 inch emooth nozzle, 125
feet horizontal, 93 feet high; 1 inch ring nozzle, 125 feet
horizontal, 95 feet high; 134 inch smooth nozzle,117 feet
horizontal, 81 feet high; 114 ring nozzle, 122 feet hori~
zontal, 89 feet high.—J. B. [We can furnish by mail a
work on fire streams for $1.50.

(55) W. H. G.—With full length of 50
or 100 feet of hose, the 1 in. nozzle will throw the
highest. Friction of the water in the hose interferes
with the final pressure at the nozzle. The velocity of
the water in the hose having the 1% in. nozzle will be
more than 50 per cent greater than in the hose having
the 1 in. nozzle. This lessens the pressure and makes
the difference in favor of the 1 in. nozzle.

5™ Books or other publications referred to above
can, in most cases, be promptly obtained through the
SCIENTIFIC AMERICAN office, Munn & Co., 361 Broad-
way, New York,

TO INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 1, 1889,
AND EACH BEARING THAT DATE.

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

Acids, apparatus for concentrating, E. C. Nation. 395,505

Air draught engine, O. A. Benkendorf.............. 395,418
Alarm. See Burglar alarm.
Album clasp, L. B. Prahar........cccceeveeeenee. ve.. 395454

Anchor, H. O. Dunn.........
Animal trap, M. J. Bartlett.
Automatic brake, P. Everitt.
Bag. See Paper bag.

Bag fllling machine, H. D. Hammersley............ 395,390
Bar. See Presser bar.
Bar and beer cooler, J. F. Kausler............... .. 335,331

Battery charging, secondary, C. F. Brush,
395,377 to 395,319
Beams, machine for cutting flanged, J. Kennedy.. 395,569

Belt holder and shifter, U. H. W. Schenck......... 395501
Bevelgauge, M. O. Godding....... «ecevvvernnnnnnn. 895,433
Billiard cue handles, etc., machine for ornament-

ing. A.E. HJOrt..ooviiieiiiiiiiinnnnnn oan ve oi. 395,494
Bin. See Flour and meal bin.
Binder, temporary, J. Dornbirer.................... 395,552

Block. See Spring block.

Blowpipe, E. B. POWers.......coccvvveeennnns
Blow tester, coin-operated, T. E. O’Connor
Board. See Bread board. Wash board.
Boat, A.T. Shears........ccooveveennn
Boiler, C. Wheat...
Boiler cleaner, J. Bauschke
Boiler for cleaning or boiling rags. G. F. Barton.. 395,416
Bolt. See Rotary bolt.

Balt, C. Borchard............... .
Book binding, J. J. Sullivan................
Book mark and clip, combined. J. D. Bartley.
Boot, W. McKie .......cooviiviiiiiiiiiiiannnnes
Boot or shoe lasting machine, A. F. Preston....... 395,630
Boots or shoes, metallic shank for, Peterson &

Reed......ooiiiiiiiiiiiiiin i ieeie e eens 395,628
Boring tool, J. Shields......... .. 895,459
Bottle, sponge top, L. N. Haley.. cee sheeecanns .. 895,564
Bottle stopper, G. A. Fullerton.... . 395,568
Bottle tilting device, J. H. Nason.................. . 395,504
Box. See File box. TI.etter box. Ornamental

box.

Box handle,J. A. Traut............cveeeeenn. eeee. 395,528
Boxes, machine for applying corner stays to, G.
) PR £ 7-7: - R B P 895,567

Brake. See Automatic brake. Car brake. Wagon
brake.

Bread board, C. W. Fuller............ tesessecnacen .. 395,491

Brick, making, Sattler, Sr., & Nagel.

Burglar alarm, R. T. Smillie.......

Bustle, H. C. Williams.... ... ..

395,519
395,464

Button strips, making, J. Stone. .. 395,522
Cable tramway, W. N. Colam........ ..395.424, 895,425
Cable tramway gripper, W. N. Colam.............. . 895,422

Cable tramways, pulley carrier for, W. N. Colam.. 895,423
Calendar, W.J. BISOm......ccuviiiiiinnnieenniiians 895,355
Candle holder for Christmas trees, C. Reinhardt.. 805,514
Car brake, C. W. Murray
Car brake and starter, J. B. Swaim....
Car brake, street, J. H. Wright..........covv0 o0 w00

Car coupling, S. T. Grimmett.... .. 395,437
Car coupling, Heath & Thayer.. . 395,391
Car coupling, k. W. Parsons.......
Car coupling, H. Sommerfeld...
Car coupling, D. Wellington...
Car door, E. B. Searles...........
Car heater, Winfleld & Strickler.
Car, railway, D. Y. Wilson

Car starter, A. Jeenel..............
Car step, extensible, H, A, Merritt......coeeveen... 306,660
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Car, stock, G. Hackney...
Car wheel, S. B. Jerome..
Cars, platform door for, J. Haish
Carburetor, H J. Dykes

Carpet stretcher, T. E. MeZg8...c.covveeenencennn ... 395,341
Carpet stretcher and tack driver, Koepp & Gueth 395,497
Carpet stretcher and tacker, A. F. Lamb........... 395,445
Carpet sweeper, H. A. Gore. .. 895,654
Cart, dumping, J. C. Gunn. . 395,439

Carriages, spring gear for chlldren S, H G. Port-

MIAND «evee.vereerecseccacasscacassoss anonnas .. 345,585
Cash indicator and register, G. F. Kolb .. 895,510
Catamenial sack, B. A, Wiley......cccevvevnnnean oo 395,411
Chair. See Revolving chair.

Chair and step ladder, combined, C. Bocken-
.. 895,539
... 395,564

Chart for educational purposes, G. L. Elder....
Cigar bunching machine, R. H. Logan........ .

. 395,659
Clasp. See Album clasp.
Cleaner. See Boiler cleaner. k'ruit cleaner.
Clevis, 0. A. ESSiZ.c.eevvr tiiinnnneiiiieiiiiinnnnnns 395,386
Clocks, controlling device for the regulating mem-
bers of, W. S.Scales........coeeiiiinnnnnnnnnnns . 895357

Collar pad, horse, S. B. Raw.
Converter, F. W. Gordon...
Cork extractor, G. Edwards...

Cotton gins, brush for, R. F. Spangenberg .
Cough mixture, A. M. Poe.......c.ooiiiinnnnenninn,

.. 395,404
.. 895434
.. 895,618
. 395,362
395,346

Coupling. See Car coupling. Hose coupling.

Thill coupling.
Crushing and grinding mill, J. F. Winchell........ 395,413
Cultivator, F. B. Jones.........ccevviiien vune . 895,329

Cultivator, J. C. Bird . 895,475

Cultivator, vineyard, C. Rebmann........c..cceeeuee 395,587
Cultivators, spring tooth for, H, Gale.............. 395,562
Cut-off governor, J. K. Allen . 395,376

Cutting device, electrically-operated, R. Thayer. 395,524
Damper, automatic, G. H. Crowell.. 395,382
Decoy, S. Curlin..........coeunee .. 395,612
Dental plugger, J. D. Wilkens. .. 395,604
Dental rubber, G. Walker..... .. 395,600
Denture, artificial, G. Walker... cennees eene 395,601
Die. See Horizontally divided die.

Digger. See Potato digger.

Dish drainer, I. Holzmark
Door lock, recording, G. J. Ferguson.
Door spring, J. H. Davis

.. 395,393
.. 395,319
. 395,383

Drawer, furniture, G. BOWer.........ccceuueees seees 395,419

Drill. See Rock drill.

Drilling machines, feed attachment for, M.
Schwarzler........c..ooivieiiiiiiiiiieeeennnn o .. 895,592

Driving mechanism for machinery, variable, E. F.

Autenrieth....oceee viiiieiiiniiieiiiereeniracenns 395471
Driving mechanism, frictional, H. Parsons.. .. 395,507
Dyestuff, orange azo, Rudolph & Priebs....... eere. 095,634
Dye stuffs or coloring matters, manufacture of, k.

Bayer
Elastic composition, J. Hunte
Electric cable, W. A. Conner..
Electric circuits, automatic safety cut-off for, G.

T WOOAS. eeiiuiiiiiieerniasenassnes sancnns PO 395,533
Electric circuits, safety device for use in, A. C.

Cockburn.. .. 395,421
Electric llghts. sign for, E. A Dubey 395,317
Electric machine, dynamo, J. F. Kelly .. 395,622
Electric wires or cables, conduit for, E. H.

Phipps .. 395584
Electrical switch, P. H. Brangs .. 395,609
Electrodes, insulating support for secondary bat-

tery, H. F. D. Cameron
'Electrotype or stereotype plates, manufacture of,

395,474
. 395,394
395,546

I 0 L eeenenaa. 395,488
Elevating and dlschargmg apparatus, C. A. Mor-
ris . .. 395,502

Embroidermg machine, E. Cornely...
Engine. See Rotary engine. Steam engine.
Engines, attachment for compressed air,

395,049

A.

395,456
395,594

Eraser, ink, G. T. Smallwood...
Extractor. See Cork extractor.
tor. ) .
Eyelet, R. Brass.......ccceceueunenns ceeeneenes i iinnst 395,479
Fabric. Bée Figured fabric. &
Fan, fortune telling, W. McWillie........ 3
Fun, rotary, R. Godeffroy............ccc..u.e.
Farm gate, I. Olsen
Feathers, ornamenting, Scheurer & Forest 395,358
Feedwater heater, Pratt & Wainwright .. 395,347
Feeding and watering poultry, device for, M.

" Grease extrac-

395,340
395,620
395,579

395,490
. 895,500
. 895,678
895,586
395,541
395359

Fence, R. B. McMullen
Fence for intercepting insects, F. A. Wiebrock e
Fence machine, picket, E. Ransom
Fence post, F. & W. J. Brogan..
Fence wire laying machine, %harp & Reed
Fence wire tightener and fastener, A. L. Thomp-

. 895,525
. 395,532

Fertilizer, phosphatlc. W J. Williams.

Figured fabric, Taylor & Warburton.. . . 395,462

" File box, M. E. Clinton....... Ceeriiieeeeeieiiiiiaas 395,312
Filter and apparatus for automatically cleaning

the same, G. H. Moore........... ceree seeeeeee. 395,625

Fire escape, Reiss & Pettenkofer.......cc.coo veeees 395,455

Fire escape, Welsh & Rogers... . 305,467

Fish hook, W. F. Brewster ... ....ccc.c.oivveennnns 395,480
Flour and meal bin and sifter, J. B. Sweetland . 895,639
Fly paper, W. & O. Thum . 395,640

Fruit cleaner, gried, J. Harrell 395,621

Furnace. See Hot air furnace. Slag furnace.
Smelting furnace.

Furnace. J. P. Oliver . 895,344

Furrower, marker, and coverer, Watson & Am-

DrUSter..eiiiiiiiiiiiiiiiiianes o ceveiennnnnn oeee. 895,602
Gauge. See Bevel gauge.
Game apparatus, musical, A. Schemmel ........ oe . 395,635
Gas, apparatus for the manufacture of, J. A
MceCOINMM. ...« tiviieiiiies ceeiiiiinnnanns ereee 395,449
Gas cut-off, automatic, C. M. Kirkpatrick.

Gags, cut-off device for, L.-B. Fulton............ ...
Gas furnaces, apparatus for compacting fuel in,
8. T. Wellman

395,876
Gas regulator and cut-off, automatic, E. H. Ford.. 895,387
Gate. See Farm gate.

Gate, W.La Mar. ......cccovvviieeenenencannnennens ... 895,336
Gate, J. Sisung . ... 395,360
Generator. See Steam generator.

Glass. See Opera glass.

Grader and ditcher, road, M. k. Perry. . .. 895,451

@Grain, preparing, G. H. Cormack (r)... 10,978
Grate, J. W. Keyes.. . 395397
Grate, L. P. \"20ds .. ... 395,606
Grease extractor, W. D. Nelson.. . 395,401
Griddle, odorless and smokeless, A. M. Amos . 395,306
Grommet, J. Boyle.. . 395,477
Grommet, R. Brass ..... . 895,478
Hair cutting apparatus, M. Klem .................... 895,444

Hairpin, W. F. Peet
Hams, etc.. covering, A. Warner .
Handle. See Box handle.

Hanger. See Wall paper hanger.
Harness, A. F. Trask....

895,627

cseessestattttstatnatsestane

Harrow, A. A. Stuart.......cccoeviiiiiiiiinnnns seeee

Harrow and roller, combined, J. T. Van Pool ......
Harrow. rotary, I. E. Stump..
Harvester, L. W. Noyes eee
Harvesters, cutting mechanism for, P. Hanson
Hat, Knapp & Britto.........cccoveeveies ciiininne
Hay tedder and rake, combined, S. L. Denney..... 3
Heater. See Car heater. Feed water heater.
Portable heater. Water heater.
Heating and ventilating buildings, means for, E.
T. Johnson. .. 395395
Hinge, gate, S. D. Wells. .. 39,370
Hinge, spring, N. Linsley.. . 395,337
Hinge, wire, W. C. Perkins............ .. 395,403
Holder. See Belt holder. Tumbler hulder.
Hook. See Fish hook. Snap hook.
Horizontally divided die,J. A. Furman............ 395,619
Horse check, automatic, W. H. Kilbourn.. .. 895,333
Horse detacher, H. Riesenberg..........cceue.e veee 395,589
Hose coupling for steam and air hose, auxiliary,
G.W. Vernon....... e reieresereseteaiettanieninns 395,673
Hose pipes, device for supportmg and giving vi-
brating wmotion to, H. C. Collins............. ... 395,611
Hot air furnace, N. Brayer...... vees 395,420
Hubs, dust guard tor vehicle, Richards & Newell. 395,666
Incubator, J. F. Carr.............. e ..895,483, 895,484
Indicator. See Cash indicator.
Ingots from moulds, apparatus for removing, W.

Inhaling tip, M. S. Green
Insect trap, C. P. Brown
Interlocking switch and signal, H. B. Potter. veeen. 395,452
Iron into malleable iron or.steel, converting

crude, G. L. Robert... [RTTTTTTrT .. 395,683
Iron, manufacturing planished sheet, W. D.
00 Yo s R 395,605

Jack. See Lifting jack.

Joints, device for cushioning loose, Boynton &
eeennenn. 395,810
895,314
.. 395574
vee. 395,460

Lamp, candle, J. Martln

Lamps, oil feed for, C. Sxeghold

Tantern, tubular, F. Dietz..... cerecanccace oo seeeees 395,489
Last, G. E. Smith .. . 39,668
Tast, F. M. Wade. .. 395,465

Lasting machine, A. F. Preston .. 335,629
Lathes, feed reversing attachment for, G. Q.
Whitney .. 895,531
Letter box, W. R. Augustine.. .. 895,308
Letter, raised stone incrusted, C. Gosling . 395,563
Lifting jack, Sahlmann & Schenousky .. 895,617
Lightning rod, L. L. Mast........... . 895,399
Lock. See Door lock. Nut lock.
Locket, chewing gum, C. W. Robertson..... e
Loom, double pile fabric, W. H. Bairstow...

395,515
. 895,472

Malt, apparatus for making, J. Whitney............ 395,468
Measuring device for liquids, automatic, B. Bur-

170) PO . 395.652
Mechanical movement, R. L. Ayer.......cceuueeeens 395.415
Mechanical movement, C. W. White......c.ceu.cet 895,677

Metal, etc.. apparatus for scouring, cleansing,and

polishing, J. Pfeifer.....cccoiiiiiiiiicnccnaccnns 395,583
Metal bars, tubes, etc., machine for straighten-
ing, W. A. MCCOOL .uueeieeiieiaeareannnannannnnns 395,400

Middlings, apparatus for treating, Parkison &
Pullinger
Middlings purifier, Stone & Kingston
Mill. See Crushing and grinding mill
mill. Roller reduction mill.
Moulding and mould distributing machine, Walk-
er& Jowitt. .. 395,466
Motor. See Water motor.
Mower, J. H. Redfleld et al........ Ceereeee ceeees oo 395,349
Mower knives, machine for grinding, R. Dutton.. 395,615
Music boxes, stop motion for, G. J. Jaccard........ 395,440
Musical instrument, keyboard, A. L. Caldera .. 395,543
Nut lock, S. H. Ray...... .. 895,348
Oil tank, J. C. Dilworth... .. 395,551
Opera glass, coin-controlled, C. E. Patterson...... 895,345
Organ stop action, J. P. Nystrom . 895,503

Quartz

Ornamental box, M. Baskam. 395,417
Overshoe, P. Long .. ......... . 895,338
Pad. See Collar pad.

Paper bag, waxed, E. G. Sparks....... tecesnccenanns 395,520

Paper machines, suction plate for, C. Chapm
Paper, waxing, J. B. Anderson..
Pile, R. B. Markle....coee ceveceecnocancss
Pin. See Hairpin.

Pipe. See Blow pipe. Tobacco pipe.
Pipe coupler, C. G. Thayer
Planing machine, wood, A. B. Hutchinson.
Planing machines, pressure plate for, F.

. 895,487
395,655
395,674
395,356

Planter, B. P. Green...................
Planter, automatic corn, W. J. Walli
Planter, corn, C. M. Rust.............

Plow, A. R. Mallory............. 395,573

Poke, animal, J. D. Higgins..... 395,392

Portable heater, D. C. McIntire. 395576

Post. See Kence post.

Potato digger, J. H. LeWi8... cceceeeeeceeicnncnnes .. 395,571

Power. apparatus for transmitting, T. W.
LemieuX. . ooiiiiieiiieireenneniiiiiiioneensenananns 395,446

Press. See Seal press.

Presser bar, H. F. Camptell.......... . 395,380

. 895,559
. 395,499
. 895,538

Pressure regulator, I.. B. Fulton
Printing cards, ete., machine for, 8. McAuliffe.
Propeller, screw, L. Bidauld .

Pulley. F. A. Lomont...... . 395,572
Pulley, G. Snedden.... . . 395,669
Punch, S. T. Nakashjian.......... . 895,342
Punch, etc; hydraulic, J. Weeks . 895,675
Punch, paper, S. II. Fish..., ....... cesescsisans eeeee 395,320

Quartz mill, P. A. Snell...... teeecessceseanrencaniane 395,670
Rack. See Ticket rack.

Railway, condait electric, B. Jennings........c..... 395442
Railway signal, electric, D. G. Smith........ ....... 395,667
Railway switch, D. E. Shea . 395,407
Railway tie, M. Maloney.....ccoeeeeevaeenn cerieenes 395,447
Rails, machine for reducing old, S. McCloud...... 395,339
Refrigerating machines, absorber for, M. Piel.. 395,512

Refrigerator, milk, C. B. Traver
Regulator. See Gas regulator.
lator. Watch regulator.
Regulator, A. Gartner....
Rerolling old rails, apparatus for, A. Reese.

Pressure regu-

Revolving chair and stand, L. F. Seeger............ 395406
Rock drill, electro-magnetic, H. N. Marvin........ 395,575
Rod. See Lightning rod.

Roller reduction mill, J. H. Woolcott.............. 395,534

Rotary bolt, G. Summerton...
Rotary engine, C. Bailey .
Rotary engine reversing gear, C. Bailey............ 395,646
Sand and gravel, apparatus for dred ing, wash-

ing, and separating, J. M. Miller...........
Sash fastener, J. S. Fisher..
Sash fastener. D. J. Powers,
Sawmill dog, H. R. Wolfe .

eeee. 395,624
. 395321

Saw tightener, S. Walter..... . 395,367
Scale, dréss cutter’s, R. Hurdle. . 395,566
Serewdriver.C. B. Morgan, 395,450

Seal, E. J. Brooks.
Seal press, J. G. Strodtmann.....

Semaphore, J. W. C. C. Schirm...........
Sewing machine, button, L. J. Driscoll.
Sewing machine, button, L. C. Wing
Sewing machine trimming attachment,

D (0] -
Shaft bearing, adjustable, B. A. Dobson..
Shaft supporter for vehicles, H. F. Welch
Shelving, metal, M. R. Jewell
Ship’s locker, k. M. Barber..

.. 395405
. 895,384
895,372

T. B.

.. 395,626
.. 395,428
. 395,641
395,328
. 395,648

Shutter fastener, G. ¥. Folsom.. e. 395,557
Shutter, window, J. T. & S. W. Miller........ eeeenes 395,577
Signal. See Railway signal.

Signaling apparatus, electric, J. P. Coleman ...... 395,315
Skylight, O. Andre..........cceeeeieivinniiiinnnnnnans

Slag furnace, O. T. X. Adams
Sled propeller, J. Draper
Sleigh knees, coupling for bent, J. J. Cobb.........
Sleigh runner, T. K. LeWi8.....cccvevee vevenncnns
Smelting furnace slag, steam generating furnace
and plant, O. T. X. Adams........ eeeiaieeenanns
Snap hook and buckle, combined, A. J. MeCord...
Snow plow, J. Corbett
Spring. See Door spring.
Spring block, M. W, Clark
Spring coiling machine. L. J. Pennock. .
Stamps, dating device for hand, L. K. Scotford....
Steam engine, E. S. Harpst....coooivviiiernniieennns
Steam generator, slag, O. B. Peck.
Steering apparatus, J. Hayes.... .
Stereotype plate, Ji. GOSS........vviiiinnnnnnianans
Stools, supplemental bearer for coffin or casket,
B.G.Casler......cccceveeiiiiiiiniiiiiiiiinieinne. 395,381
Stopper. See Bottle stopper.
Store service apparatus, J. T. Cowley.......
Store service apparatus, G. Keyser....
Stove, C. W. Emerson..
Stove and furnace, heating, C. I.. Ridgway
Stove, heating, Hopkins & Perry.... .....
Stove, heating, C. L. Ridgway...
Stove, lamp, W. G. Amor.............
Street sweeping machine, C. Z. O’Neill.
Sulky, C. O. Yale.
Supporter. See Shaft supporter.
Surfacing machine, R. M. Prichard.... ............
Switch. See Electrical switch. Interlocking
switch. Railway switch.
Switch and signal interlocking apparatus, H.
Reid . coeiuiiiiiniiiiiiiiiiiiieaene ou .. 395,588
Switch crossing, double safety, D. Tracy. . 395,672
Tank. See Oil tank.
Target, self-indicating, J. Patterson...... ceeennnens 395,581
Tedder, A. Arndt.........veeeeennnee .. 395,307
Telegraph, printing, M. W. Dewey
Telegraphy, automatic, P. B. Delany..........
Telegraphy, electro-harmonic, M. W. Dewey...... 895,613
Telegraphy, multiplex, F. J. Patten......395,508 to 395,510
Telegraphy, vibratory muliiplex, 8. D. Fi 395,656
Telephone, speaking, F. Blake................ . 895,476
Tenoning machine, E. Totman... .. 895,526
Theatrical appliance, J. T. Kilham . 395,623

Vehicle spring.

Thill coupling, W. Keton.. . 895,396
Thimble, K. X. Gosselin .......ccoviee ceviiinnnnnns 395,322
Thrashing machines, traction t,omzue for, H.
[07076) ¢) ¢ 16 (3 U8 N ceeeeennns 395,547
Thread, ball of, S. Stieglitz.......c...viiiieeniinns . 395,636
Ticket rack, railway coupon, G. Ross ............ ... 395,354
Tie. See Railway tie.
Tobacco pipe, G. F. Colquitt........cceuvuun .un eeees 395, 486
Tobacco pipe and cane, COWQMM
Tool, combination, A. Waggoner.:............... . 895,598
Trap. See Animal trap. Insect trap.
Trap and dirt collector, combined, N. Clouette.... 395,313
Truck, piano, C. L. Weser.......cccoeeeiiinniieiannnns 895,371

Trunk, M. J. Eaton.......cceviiieieiiiiennnnns o ceee.. 395,617
Trunk fixture, C. A. Taylor.. .
Tumbler holder, reversible, G. . Waters... ...... 395,409

Valve, M. B. MillS. ..o coiviiuieniceniens sovncnonnnns
Valve for engines, cut-off, O. Kromer....
Valve for steam pipes, drain, .J. C. Bayles
Valve, safety, H. G. Ashton ceen
Valve, steam-actuated, T. Small..

395,501
.. 395,657
.. 395,607
.. 895,536
. 895,593

Vault, portable grave, S. E. Baker................ 395,537
Vehicle bodies, apparatus for framing and setting

up, Clements & ROYCe...ccce vovvrrnennns ceeeenes 395,485
Vehicle dash, A. Waggoner..... .. 395,599

Vehicle spring, G. H. Blakeman
Vehicle spring, E. Jarrell....
Vehicle spring, J. F. Thomas
Vehicle, three-wheeled, W. J. Francisco.
Vehicle tool, L. 8. Lewis
Vehicle, two-wheeled, D. M. & T. H. Parry...... .
Vehicle, two-wheeled, F. Rupp...
Vehicle wheel, C. Taylor
Vehicles, reach connection for. J. N. Brown.
Vehicles, runner for wheeled, F. Driffill. .
Vehicles, wear iron for, J. M. R. Gedney.
Velocipede, C. Jackson.. ...
Vise, E. D. Morgan...... eseee
Wagon brake, J. R. Robinson...

Wagons, draw iron for, J. Groh..
Wall paper hanger, L. E. Kenworthy.
‘Washboard, S. Bingham
‘Washing machine, G. J. Squires... .....
‘Watch regulatgr, R. B. Richmond..
Water elevating device, O. F. Burton..
‘Water heater, M. Havey........
Water motor, H. E. Trumble..
Waterproof compound contammg cork. C. Gnmz-

WL cevieenr teeeeerncee-oorennssesiiocans aanen e 395438
Waterproofing’textile materia.ls. composition for,

J. Welti....oooo.... teeciiniece serastetennnns e ... 395,410
Water purifying apparatus, J. H Blessing. . 395,661

Weighing grain, machine for automatically, H.

M. Fulwider.......cooeiveeieeeiioniernnnnn
Wells, casing spear for, W. H. Edwards
Wheel. See Car wheel. Vehicle wheel.
Wheels, apparatus for forming abrading, W. H. "~

395,561
395,318

Whip socket, W. Wright.. .......cceveaann
Wire, machine for covering, H. Splitdorf,
Wire splicer and cutter, H. V. Wulbecke..
Wool washing machine, W. Lund....
Wrench, G. E. Franklin........

Wrench, A. K. Spaulding.....

. DESIGNS.

Chair back, H. Matzen........ccceeeveenns esvsesescence
Glass ointment pot, Nicholson & Gaskill
Japanese tea stand, W. T. Mersereau..
Radiator, J. Hopson, Jr................
Stove, heating, Germer & Guenther...

Stove, heating, Merion & Hertenstein. 18,834

Stove, heating, J. A. Price.............. . 18,837

Wagon body, H. C. Armstrong.... . ..... fer eenneens 18,830

TRADE MARKS.

Chains formed from sheet metal, sash, safety, and
similar, Bridgeport Chain Company........ weees 16,185

Chains formed from wire, halter, dog, picture, and
similar, Bridgeport Chain Company.............. 16,184

© 1889 SCIENTIFIC AMERICAN, INC

Cigars and cigaretter, §. Kohlberg
Detergents containing ammonia, Columbia Chemi-

cal WOrks..o.ovvuinniieniiiinennnns
Diamonds, artificial, E. E. Kipling.
Drillings, blue, Boott Cotton Mills.

Drying houses or kilns for drying lumber, bncks,

etc.. 1. & M. Wolff & Coleman ... vee. 16,150
Fertilizers, artificial, J. Horner, Jr.. . 16,138
Flour, wheat, Sidle, Fletcher, Holmes Company.... 16,148
Horse covers, lap dusters, horse blankets, and

hoods, W. B. Riley & Co .. 16,147
Liniment for man or beast, A. B. Rlchards Medi-

[621 T 16,146

Matches. friction parlor, Miller Match Company,
16,142, 16,143
Oars, handspikes, and capstan bars, De Grauw,
AYmAr & COuuvrrienniiieiiiiiiiiin s v tineeenenns
Planters and potato diggers, potato, Aspinwall
Manufacturing Co..
Sauce, table, W. C. Nicholson.
Soap, Minnesota Soap Company.. ..
Soap, toilet and laundry, Beaver & Co
Whisky, Kirker, Greer & Co....... Seedeeeas .
Worsted, woolen, and part woolen goods. M. ’I‘
Stevens & Sons...

A printed copy of the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the
name and number of the patent desired, and remit to
Munn & Co., 361 Broadway, New York.

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

Woverfisements.

Inside Page, each insertion = » = 75 cents &line.
Back Page, each insertion - - - $1.00 a line.

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

Patent Foot Power Machinery,
Complete Outfits. .

Wood or Metal workers without steam
ower, can successfully compete with
he lnrge shnps. by ustg our New

LAB achinery

latest und most lmproved for practica al 4

shop use, also for Industrial Schools,

Home Training, etc. Catalogue free.

Seneca Falls Mfg, Co.

695 Water Street, Seneca Falls, N. Y.

HOME-MADE INCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu-
bator that has been carefully tested and found to per-
form all that may be reasonably expected ; with direc-
tions for operating. With 4 figures. Contamed in ScI-
ENTIFIC AMERICAN SUPPLEMICNT. No. 630. Price 10
cents. To be had at this office and from all newsdealers.

USEADAMANT WiLL PUSTER

( It is Hurdbl)ense, and
T

Adhesive. Doesnot check
or crack., It is impervious
to wind, water,and disease

erms. dries in a few
It can be applied in
" any kind of weather. It is
' in general use. Licenses
—gmnted for the mixing,
I using, and selling. Address

ADAMANT MFG. CO.

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

TELESCOPES—THEIR HISTORY

and the discoveries made with them.—By Prof. E. S.
Holden. An interesting historical paper, discussing the
develogment ofthetelescope from the time of Galileo
up to the present day. Contained in SCIENTIFIC A MERI-
CAN SUPPLEMENT, No. 629. Price 10 cents. To be
had at this officeand from all newsdealers.

SEBASTIAN,MAY &C0'S

Improved Screw Cutting :
Foot & :
Power
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial.

Cataloguesmailed on application.
165 W, 2d St., Cincinnati, O. a

TELESCOPIC OBJECTIVES AND MIR-

lﬁ)rg. Their preparation and testing.—By H. Grubb, F.

An interesting description of the processes now
employed in
prefaced wit
glass. conta
MENTS, Nos.
obtained at t!

the construction of telescopic objectives,
h a short history of the manufacture of
ned in SCIENTIFIC AMERICAN SUPPLE-
548 and 549. Price, 10 cents each. Tobe
his office or from any newsdealer.

ARTESIAN |

Wells, Oil and Gas Wells, drille

by contract to any depth, from 5€
£0 3000 feet. We also manufacture
and furnish everything required,
to drill and complete same. Port|
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Bend 6 cents for illustrated

and uil W, ﬁ H Alites(gan
€| upply Co
80 Beaver Street, I\P s %

ew York. i
ICE-BOATS — THEIR CONSTRUCTION
and management. With workin drawlugs detaids, and
directions in full. KFour engravin nf mode of
construction. Views of the two fas est ice-s ling boats
used on the Hudson river in winter, By H. A.Horsfall,
M.E.  Contained in SCIENTIFIC AMERICAN SUPPLE~
MENT, 1. The same number also.contains the rules and
regulaﬂons for the formation of ice-boat clubs,
ing and management of ice-boats. Price 10 cents.

OL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WERLILS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drillin, Toofs, ete.
Illustrated catalogue, price
lists and discount sheets
on request.

ELECTRIC LIGHT AND POWER,

Edco system of Arc and Incandescent Lighting. Di-
rector in connection with the Storage Batteries of the
Electrical Accumulator Co. Dyna.mos, Motors, mps,
Batteries, and General Elentrlcal Su 8

(‘OM
i’a‘

$ A TRO D
| 234 Carter \treet. l’hlladelnhm,
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HENRY CAREY BAIRD & CoO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, I’a.. U. S. A.
8 Our new and Revised Catalogne of Practical and
Scientific Books, 80 pages, 8v0, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied t« the Arts, sent free and free of postage
to any one in a.ay part of the world who will furnish his

address.

Just Published!

——

MODERN

NELIOGRAPHIC PROCESSES

A Manual of Instruction in the Art of Reproducing
Drawings, Engravings, Manuscripts, etc., by the action
of light; for the use of Engineers, ATchitects, Draughts-
men, Anlsts, and Scientists. With thirty-two_illustra-
tions on wood and ten specimen heliograms. By Ernst
Lietze, Mechanical Engineer. One volume, royal oc-
taAV0. PriCe......ccciiiiiiiiiiimmiiiiinneieaaanionsns $3.0

D. VAN NOSTRAND COMPANY, Publishers,
23 Murray & 27 Warren Sts., New York.
§F" Copies sent by mail on receipt of price.

The Ametisen Aprinuburiat
Nemorandun Galendar| g

We have just pubhshed aM emorandum Calendar for
the year I which the readers of the SCIENTIFIC
AMERICAN will find especially valuable. It isentirely
different frgm the gomm(z{r;é ca%endmi; 1t 'ci‘(l):nslsmie(’fd 16

ages, each page being x 11 inches. e calendar
})or each month occupies a full page With the figure
for the day of the month, space is left for making mera-

. oranduams of engagements, appointments, etc.

1t makes one of the handiest calendars ever pro-
duced and is too costly to give away.

The price of this calendar is 25 cents, but to sub=
scribers of the Scientific American we willsend
one on receipt of ten cents in stamps. Address

The American Agriculturist,
751 Broadway, New York.

THCTORAL  BOOS

RCHL
Useful, Beautiful, and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS’ EDITION of the SCIENTIFIO
AMEBICAN

ation thesa wolumes contain renders the
work slmost ndispensable to the ar

ThHE B/-n’“

KUS THE BACK

light machinery.

A wonderful Air Mover.

hesting or coolin

I8 the cheapest power known for driving all kinds of
Thousands in use the world over.
Speak for themselves. Sold with or without a governor,
Itisnoiseless, neat,compa.ct. and runs without attention

THE BACKUS EXHAUSTER

factories and public buildings.
dust steam, foul air, acxd

BN UE WATER MOTOR GO, Newark, N-d:

US MOTOR

THE BAGKUS

Invaluable for ventilating
Will remove smoke,
and is used for drying,
a for Special Catai

ICE-HOUSE AND COLD ROOM.—BY R.
G, Hatfeld. W e TR L0 AMERIOAN BUP.

ed in -
PII’J%rD:IVGiNn’E 559 O Brice ce 10 cents,- To be had at this office
and of all newsdealers.

THE NEW BAXTER
| ENGINE

This Engine is made with
all latest improvements,
from1to 15 H. P., and has a
record unsurpassed in the
history of steam motors.
Every Engine is provided
with all economic and safety
appliances known, and are
fully described in circulars,
which will be sent to any
address, on application to

J. C. TODD,
36 Dey Street,
NEW YORK.

Please mention this paper.

SEAMLESS TUBES.—DESCRIPTION

of the various processes of manufacture; with 44 figures

illustrative of the apparatus used. Contained in SCIEN=-

TIFIC AMERICAN BUPPLEMENT No. 638. Price 10

genlts. To be had at this office and from all news-
ealers.

GUILD & GARRISON'

OORLYN, N. X¥X,; U.S.
Bmlders of Steam Pumps for Li ulds or Semi-hqulds
High Grade Vacuum Pumps, Filter Press Pumps,
Air Compressors, Acid Biowers Pumps,
Agitators, Condensers for Pans, ﬁnglneu,
Pumps, Vacuum Apparatus, etc.

QUARANTINE SYSTEM OF LOUISI-
ana.—By Joseph Holt, M.D. Description of the methods
of digsinfection pra.cticed. With 4 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT..No. 62'7. Price 10
cents. To be had at this office and from all newsdealers

OHI(‘.AG() HOROLOGICAL, INSTITUTE

Steam

17 earborn Street, Chicage, 111,
Established for giving_Practical and Techni-
cal Instruction in Warchmaking. Students

can enter this School at any time. Send or circular
giving terms and full information.

NEARLY HALF A MILLION SOLD,

Cutler’s Pocket Inhaler

and INHALANT. A cure
i for Cuatarrh, Bronchitis,
Asthma, and all diseases
of the Throat and Lungs.
Consumption—if taken in
season. The KING OF
CoUuGH MEDICINES. Will
correct the most offensive
breath. Carried handily as
This POCKET INHALER is ap})roved by Phy-

of the

a knife.

sicians and endorsed by the Medical

World. Sold by drliggxsts for $1.06. By mail, $1.25.
W. H.

& CO., Pro rietors,
410 Michignn Street, BUFFALO, N. Y.

NATURAL GAS INDUSTRY AT PITTS-
burg, Pa.—A brief history of the Chartiers Valley Gas
Company. With § illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 627 . Price 10cents.
To be had at this office and from all newsdealers.

RPBIBB’S leichrated Orizina)
1,gmAl.'l'lMOR E

HARBLEIZED SLATE MANTEI?i

New and Beautiful Designs.

AMERICAN MILL METHODS.—A
gaper by Louis H. Gibson, givinga popular description of

he method of making flour at the present time. Con-
ained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
6 35. Price 10 cents. To be had at this office and from
all newsdealers

(“LJ vw‘\m .
\- ILEL W‘ "fi"

234 w29 ST £V

L/—\R\ 8 M OEN
gia FIPTION 2
JETEEL SPRINGS” Ny
JNFUSORIAL EARTH.—Finest and largest de-
posit known. Nearly 25) acres, on nawga.ble water,

convenient to Baltimore, Philadelphia, and New York.
Finefarmingland. Address, P. O. Box 737, Baltimore,Md.

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

PROVIDENCE, R. I.

and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion aad approximate cost.

Four bound volumes are now ready and inay be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

MUNN & CO., Publishers,
361 Broadway, New York.
Carpenters’ and

Metal Workers’ T o O L s -

Hand and Koot Power Machines, Scroll
-Saws, Lathes, Chucks, Drills, Mortisers.
Formers, Tenoners, Engme Castings,
Brass Gearsand Fittings, Carving Too!
Brass and Nickel Goods, and all kinds of Tools used 1n
the Shop, Factory, or House Building. Send stamps for
large illustrated catalog

JOHN WILKINSON CO.. 55 State Street, Chicago, Tl

THE RICHARDS OIL ENGINE

he mafest, Most Economical, and

Most Convenient Engine. No Boiler,
mg’steam, no Coal, no Ashes, no Danger,

Txtra Insurance, no Engineer, and
[ next to no Attendance. Started instant-
ly with a mateh. Speed and fuel com-
pletely regulatéd. by the governor.

All expen.se ceases when the e

sto&e (J-HAM'I‘ON

IC POWER CO.,
i ole Manufacturers,
Blnghamton, N. Y., U.%N. A,

CHEMICAL AND ALLIED INDUS-
tries.—By Watson Smith. An eiaborate report upon
the objects illustrative of the progress, advance, and
seng position of the chemieal industries shown at the
anchester Royal Jubilee Exhibition. Conta med in
SCIENTIFIO AMERICAN SUPPLEMENT, NOS. 627
629, 630, 63:2. Yrice 10 cents each or 5 cents for the
geries. To be had at this office and from all newsdealers.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

€ﬂMPLETE STEAM PUM|
: ONLY SE\.’EN DOLLARS

OoRr \" "IT:_

\/AN DUZ

SOLE ’\/iAk‘
\_LNCii‘\l P AT

PEIII’EI}TEw sP APER ||.E

The Koch Patent File, for preservimz newspapers, Mag-
azines, and pamvhlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIK¥IC AMERICAN SUPPLEMENT can be

su plied for the low price of $1.50 by mail, or $1.25 at the

ce of this vy board sides; inscription
b SCIENTIFIL AME" ICAN " in gilt. N’eoessary for

every one who wishes to preserve the paper. Address
MUNN & CO., Publishers SOIENTIFIO AMERICAN.

CURES. DEAF:: 27

beard di:thmﬂy.
Comfortable, invisible. I]iustmt&d book&
oF call on F. HISCOX, 8 Y. -no yq:c

RUBBER BELTING, PACKING, HOSE.

Oldest and Largest: Manufacturers in the United Stntes ot‘

~ VULCANIZED RUBBER FABRICS

For Mechanical Purposes.
_Alr Bralze Hose
A SPEC1ALTY.

RUBBER MATS,
’ RUBBER MATTING
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

JOHN H. CHEEVER, Treas.

Summer St., Boston; Post & Co., Cin., O. European Bra

Branches:—W. D, Allen & Co., 151 Lake St., Chicago; 308 Chestnutagt.. Phila.; 52

nch, Pickhuben 5 Hamburg (Freihafengebiet), (,ermany

FRANCO-AMERICAN (0.

MANUFACTURERS’ A

23 Rue d’Angouleme,

PARIS, FRANCE.

Solicit Correspondence.

GENT

THE NEW CROTON AQUEDUCT.—

Detailed description of the great aqueduct now bein,
constructed to increase the water supply of New Yor
City. and also of the great dam which it1s proposed to
build across the Croton River, at Quaker Bridge. With
glig;asvllj)i’gsllanhg 1? mapNLolgzgisned Pmi SC]’FE‘)NTIFIC AMERI-
PLEMENT, No. . Price 10 cents. To b
had at this office and from all newsdealers. ©

BARREL, KEG,

Hogshead,
STAVE MAGHINERY.

Over50 varleties manu-
factured by

Truss Hoop Driving. E» & B. Holmes,
BUFFALO, N. Y.

Put an Electric Bellin your house or shop.

Tou can doit yourself with our cm%eate Outﬂt Pricesz G0
Outfit oonsxscs of 1 Electric B Push Button,
00 f eet jre, and St.ap]ss for u'e

c!
556 & 57 mewvrth« CINCINNATI, o.

It is important to us thatyon mention this paper.
Clark’s Noiseless Rubber Truck Wheels

Savefloors. Anti-Friction Casters.

4 Rubber Furniture Casters, ete.
Catalogue free.

¥’ Geo. P. Clark, Box L.Windsor Locks, Ct,

Square, Oval, or Round Smooth Holes.
For carpenter. cabmet, and pattern work, %
in. 50c., 00, mailed free. Bridgn‘e{pon
Gun Implement Co., 17 Maiden Lane, N

GAS ENGINEI*ERING RECENT PRO-

gress in.—By A S0N. ative system of
retort firing. Improvements in ﬁa‘s veunﬂcamon Burn-
ers and regenerative lamps. elsbach gas light,
Paraffin as a rival of coal gas. oil in gas making. Prices
of residual products., Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 601. Price 10 cents. 1'0 be
had at this office and from all newsdealers.

2nd &< MACHINERY £:

N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y.

Encyclo- Diamond Book free,
pedia of Drills and 25c. for
700 Engrav Lightning mailing it.
ings of Hydraulic American
W L L WELL Well Works,

TOOL Machines.

Aurors, Il
Branch House: ﬂ and 13 S. Canal St.. Chlcago, lis.

YOURNAME on THIS NOVELTY 1 5
Containsa Pe n,Pencil al 8tamp, Postpaid
Flies open by a shghtpressnre ofthethumb. Prints1,2or
8lines. Highly Nickle Plated. When closed for ocket
is size ofacommon Pencil, New agentsmake BIG MONEY!
Terms E with firstorder. Quickestshipments. Every-
body needs oneto markLinen, Cards, Books, etc. Address

THALMAN MFG@. 00., No. 14, Baltimere, Md., U. 8. A.

N EW CATALOGU
VALUABLE PAPERS

Contained in scmNTlmc AMERICAN SUPPLEMENT, sent
Jree of chm'&e “0 an ad
os 361 Broadway, New York.

PHTHISIS.—A PAPER BY DR. H. C.
Wood,describing in detail the new treatment of con-
sumptlon by sulphureted hydrogen. Contained in ScI-
ENTIFIC AMEH.lCAN SUPPLEMENT, No.594. Price 10
cents. To be had at this office and from all newsdealers.

USEFUL BOOKS.

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

MUNN & CO. 361 Broadway, New York.

ENS'ONS 50,000,000 for Sol-

iers, Sallors. heir widows

or parents. PERSIONS Discharges pro-
¥ No ension Noﬂm Latestiaw,pamph-

letlmx Puxmx "FARRELL, Att'y,Washington,D. C.

BRAIDED PACKING,
OEHALMIIRS-SEPENCOE CO., FOOT XN. 8TH =ST. N. Y.

MILL BOARD,

BRANCHES: Phlla, 24 Strawberry 8t. Chica,

PIPE COVERINGS

Made entirely of ASBESTOS.

Absolutely Fire Proof.

SHEATHING, CENENT, FIBRE AND SPECIALTIES.

&0y 86 E.Lake 8t. Pittsburg, 37 Lewis Block.

© 1889 SCIENTIFIC AMERICAN, INC

Pro osals for Materials required for use in

the Counstruction of the . %, Monitor
¢ Monadnock.”—NAVY DEPARTMENT, Washington,
December 12, 1888, Sealed proposals, in du{)hcate will be
received at this Depnrtment until 12 o’clock noom, on
Wedresday, the 23d day of January, 1889, at which time
and place they will be opened in the presence of attend-
ing bidders, for furnishing the materlals required, un-
der the Burean of Construction and Repair, for use in

' | the construction ot said Monitor, and for the delivery

of the same_ at such place or places within the Navy
Yard, Mare Island, Cal,, us the Commandant of that
Yard may direct. *Printed schedules of the materials
requlred ar rangedlm classes and particuiurly described
blank forms on which pr¢posals must be made, and &l
other information essential to bidders, can be obtained
by regular dealers in, or manufacturers of, the materi-
als required, on application to the Commandant of said
Navy Yard. or to the Chief of the Bureau of Construc-
tion'and Repair, Navy Department. Proposals may be
made for one or more of the classes as designated In
the schedule. but no bid for a portion of any class wiil
be considered. Proposals must be inclosed in sealed
envelopes ‘murked ‘‘ Proposals for Materials for the
U. 8. Monitor * Monadnock.’’’ and addressed to the
Secreta of the Navy, Navy Department. Washington,

D. The Becretary of the Navy reserves the right to
waive defects in form and to rej;ct any or all bids, as,
in his judgment, the interests of the Government may
require,

WILLIAM C. WHITNEY, Secretary of the Navy.

FOREIGN PATENTS

THEIR COST REDUCED.

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

CANADA . —The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former 1ncludes the Provinces of Ontariv. Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

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

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

OTHER COUNT'RIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British India
Australia, and the other British Colonies. -

An experience of FORTY years nas enabled the

publishers of THE SCIENTIFIC AMERICAN to establish
competent and trustworthy ageucies in all the principal
foreign countries, and it has always been their aim to
have the business of the'r clients promptly and proper-
1y done and their interests faithfully guarded.

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

MUNN & (0., Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information re:ative topatents, or the registry of
trade-marks, in this country or abroad.to call at their
offices, 861 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

MUNN & CO.,
Publishers and Patent Solicitors,
861 Broadway, New York.
Bmcn OFFICES: No. 622 and 624 F Street, Pacific
Building, near 7th Street, Washington, D. C.

T0 BUSINESS MEN.

he value of the SCIENTIFIC AMERICAN as an adver-
tlsmg medium cannot be overestimated. lts circulation
is many times greater than that of any smularrjournal
now pubhshed. It goes into all the States and T'errito-
ries, and i8 read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wuica you decide it is
for your interest to advertise. Thisis frequently done,
for the reason tnat tae agent gets a larger eommission
from the papers having a smal cu‘culat,ion than is allow-
ed on the SCIENTIFIC AMERICA.
For rates see top of first column of this page, or ad-

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

TECHNICA L. MAN well up in fine machinery re-
quired as technical foreman of our machinery and
optical works; should, if possible, have also practical
experience in optics. Permanent employment, entitling
to a pension,to a competent man. Address, stating
previous oecuputmn on or before February 1. 188
CAlkl, ZEINS, Optische Werksmte.
enn, Germany,

LIME KILN THAT SAVES 36 PER CENT.

over any other Kiln known. Guaranteed to burn
No.1 lime with coal or wood. Rightsfor sale.

D. PAGE, Patentee, Rochester, N. Y.

P“ llE's s Hardwood Split P. Co.. Menasha, Wis.

. . pe .
The Scientific American
— e ———— ——

PUBLICATIONS FOR 1889.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

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

The Scientific American Supp]ement (weekly), one
year. .

The Scientific American. Export Edltion (monthly)
one year, .

The Scientific American. Architects and Builders
Edition (monthly), oneyear. . . . , .50

COMBINED RATES.
The Scientific American and Supplement, . . $7.00

The Scientific American and Architects and Build-
ers Edition, . 5.00

The Scientific Amenca Supplement and Archi- ’
tects and Builders Edit . .

Proportionate Rates for S(a: thths

This includes postage, which we pa.y. Remlt by postal
or express money order, or draft te order of

MUNN & CO., 361 Broadway, New York,

Cheapest, Lightest, and Best, Madeby

$3.00
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?Jfbverﬁsemenfs.‘

Inside Page, each insertion -« - - 75 cents n line.
Back Page, each inseriion = = - $1.00 a line.

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

THE ARMSTRONG MFG. CO.

BRIDCEPORT, CONN.
WATER, GAS AND STEAM FITTERS’ TOOLS.

Stocks and Diesfor Pipe, Bolts, and Brass Pipe,
Wrenches, Pipe Vises, Pipe Cutters, etc.
Catalogues sentfree on application.

VELOCITY OF ICE BOATS. A COLLEC

tion of interesting letters tothe editor ofthe SCIENTIFIC
AMERICAN on the question of the sgeed ofice boats, de.
monstrating how and why it is that these_craft sai
faster than the wind which propels them. Illustrate
with 10 explanatory diagrams. Contained in SCIENTIF 6
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and fromall newsdealers.

STEEL BALILS.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, from
3-16 in. to 2 in. diameter.

uality and density of metal,
in um ormity of temper, and in ac-
curacy and nicety of finish warrant-
ed unequaled.
” &~ Samples and prices on applica-
A0MN.

Simond’s Rolllng-Machlne Co., Fitchburg, Mass.

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and_ valuable paper. containing
full practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
ceuts. To be had atthis office and of a1l newsdealers.

Tee KODAK CAMERA

Makes 100 Instantaneous
Pictures by simply pressing a
button. Anybody can use it who

can wind a watch. No focusing.

Rapid Reculmear
ens. Photogra@
moving objects.

be used indoors.

Division of Labor

No tripod.

tory to be finished.
Moroceo covered Ca-
mera, in handsome
sole leather case,
. loaded for 100 pictures,
For full description ot “Kodak” see SCI AM.; Sept. 15, ’88.

Price, $23.00. 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.

PETROLEUM BOAT. DESCRIPTION
of a petroleum motor devised by Mr. Lenoir for the

rog Yslon of small boats. With 2 figures. Contained
P CXENTIFIC AMERICAN SUPPLEMENT, 6
Price 10 cents. To be had at this office and from all
newsdealers.

IIEI.AFIELI) S PAT. SAW CLAMP

'OLKER & FELTHOUSEN MFC:CO:

MANUFATT.URERS

go!edo, eNdo: The George

0
Pierce Machmety Co., Denver, Col,;
Jénks & Co.. Detroit; Wickes Bros.,

Manistee, Mich,; Jas.
f Grand Rapids; K. F. Osborne
Joshua Hendy,Machine Work:

dell & Co., Montgomery Ala; Bailey & Leb by,Charleston, 8.

Goodwin, Norfolk,Va.: Colimbus Supply Co. Columbus,0

For Sale at Factory Prices by A.
Aller, N.Y.; Walworth Construc-
pfy Co.. Boston, Henry
,.Phila.; Thos. J. Bell & Co.,

Clncmnutl, Shaw. Kendall & Co.,

n C 0., Cleveland; Goulds & Austin, Chicago: Kennedy
Sheriff &Ashworth Plttsburgh Pa.; Jos. Baur,
East Saginaw; Adolf Leltelb,
& Co., St. Paul. Minn,; Rundle, Spence&éo Milwaukee;
8, san’ Francisco; Flynn & Emrich, Baltimore; Forbes, Lid-
Pond Engmeermg(}o St. Lonis and Kansas City: 0.B.
S. Leeds & Co.Minneapolis; H.D.Coleman, New Orleans.

CF

"> TRENTON ENGINE

AUTOMATIC CUT-OFF BA

nghest duty, economy, and durability guaran ee
henix Iron Co. Trenton, N.

F. VAN WINKLE, Agt., 91 leeruy St N.

ANCE VA!.V

Y.

JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, . 539:2. Price 10 cents. To be had at this
officeand from ali newsdealers.

= Yo J U S E

YALVES

CALL TOR AU \WD\DT OW \‘\L\\i\'\c
JENKINS BROS.

71 John St., New York. 05 Milk St., Boston.
21 North 5th St., Phila. 54 Dearborn St., Chicago.

Sciemific Book (Jatalogue

RECENTLY- PUBLISHED.

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

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

SECTIONAL

| |NS|.II.A'I'ED AIR

COVERINGS]|

FOR

IPES
‘ BUILER@ NS
HOT & cuLn sUnFAczs

P

THE PHONOGRAPH.--A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. CGontained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. ’l‘o be had at this
office and from- a,ll newsdealers.

OTTO GAS. ENGINES.

Over 235,000 Sold.

Smstng& Brow Co.

408,242 RIKIOLPH ST,

Horlzontal ..... Otto ..Gas Engines.
Ver Otto....Gas Engines.
’.l‘wm Cylmder Otto ..Gas Engines.

Combined.. .Otto.. g‘l’g gﬁrgl:gs's
Combined.......Otto.. S:ds g;lrii:r]:gs
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

. New York Agency,
J 18 Vesey Street.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

, BURR & CO.,
614 and 616 Market St.. Philadeiphia. Pa.

AIR, PURIFICATION OF.—BY D.

Priuce‘ M.D. An experimental study in relation to the
temoval from the air of the dust or particulate material,
supposed to produce yellow fever, small-pox. and nther
nfectious disease. 1illustration. Contalned in SCIEN-~
'mmc AMERICAN SUPPLEMENT, No. 569. Price 10
cents. To be had at this office and from all newsdeulers.

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 how to takeoff copies of the letter.
Contained in gCIENT[FIC AMERICAN SUPPLEMENT, NoO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

|

JERIE ENGINE WORKS
i CLEVELAND & HARDWICK,

R WaLNuT STReeT, ERIE,PA

] STATIONARY , PORTABLE , SEMI-~
PORTABLE, COMBINED, AGRICULT URAL
ENGINES.STATIONARY PORT-

{~8Le verTicar BOILERS.

Steel Caliper Ru

The Celebrated Cha})hn Try and Center Square,

Surface Gauges, Bevel Protractors,
Pitch and Center Gauges, Hardene
Graduated Steel Squares, Spring Calipers,
Pliers, Straight Edges, etc.,

ete.
- WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE.

> _STANDARD T00L CO.

A'I‘HOL DMASS

ANUFACTURERS OF
Standard Steel Rules,
es, Universal Bevels, Caliper Gauges, Improved
dpth Gauges, Screw
Steel Squares,

With saw for cutting metals. Saves all the broken
hack-saw blades. In use overtwo years in all parts of
the country. The new clamps have the edges bevelled
that hold the saw. By mail, with one blade, 50 cents.
Extrablades83'’ x %', “ Star,” 7 cents each, 70 cents per
dozen, by mail. Blades 8”x1" * St ubs, 735 cents each,
by mail. Discount to dealer:
l\()lto’l‘()N MFG. W()RK&, Noroton, Conn.

LEAD SMELTING.—A FULL DESCRIP-

tion of the Lewis Bartlett process, by William Ramsay ;
illustrated with 9 engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 393. Price 10 cents.
To be had at this officeand fromall newsdealers.

Barnes’ Foot-Power Machinery

Completeoutfits for Actual Worksno

Business. A customer says: *Consid-
ering its capacity and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I canturnsteadily for a whole
day, and at night feel as little tired
as if I had been walkmg around.”
Descriptive Price List Ere

W. F. & JOHN BARNE CO.,
199 RUBY ST.. Rockford, 11l.

GLACIAL EPOCHS AND THEIR PE-

riodicity.—By Adolphe d’Assier. A presentation of the
considerations that tend to establish the fact that the
progressive cooling of the earth must, in the course of
ages, have produced circumpolar glaclers, and that t.

periodic and alternate return of these in the two heml-
spheres is closely connected with the secular displace-
ment of the perihelion. Contamed in SCIENTIFIC AMER~
ICAN SUPPLEMENT, NOS, 1 and 632. Price 10 cents
each. To be had at this office and from all newsdealers.

AND FINE GRAY IRON ALSO STEEL
ASTINGS FROM SP_EclATL ERNQ

/ FINE TINNING japs A
f\S DEVUN & O FINISHING A NNIEG ANT o
LEHIGH AVE & AMERICAN ST PHILA. o~ “ND 7%

PATENTS.

MESSRS. MUNN & CO., in connection with the puhll-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act a8 Solicitors of Patents
tur 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. alsoattend to the preparation of Caveats. CopI{nghts
for_Books, Labels, Reissues, Assignments{ and Reports
on Infringements of Patents. All business intrusted to
them ig dorie with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge, on application, con=-
taining full information about Patents and how to pro-
cure them; directions conceming Labels, Copyrights,
Designs; Patems, Appeals, Rei ts, AS-
:;:rgents. Rejected Cases, Hints on the Sale of Pa-

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

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

BRANCH OFFICKS.—No. 622 and 624 I 3treet, Pa~

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

STORAGE BATTERIES FOR ELEC-
tric Locomotion.—A paper by A. Reckenzaun. on’enn%la
few facts and figures relating to the present state of t
subject of the applicatrion of storage batteries to loco-
motive purposes. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 625. Price 10cents. To be had at
this office and from all newsdealers.

OIL ENGINES.

For Printers, Steam Yachts,
pumping water, sawingwood,
making ice-cream, Carpen-
ters, M echanics. 1to§ H.P.
Y'uel, Kerosene. No dust.
Automatic in fuiel and water
supply. Illustrated Cata-
logue free. See illustrated
notice in Sci. Am. Aug.4,1888.

SHIPMAN ENGINE CO,
*® Pearl St., Boston, Mass,

AMMONIA SULPHATE.—A PAPER
by Watson Smith, F.C.8S., describing Gruneberg’s appara-
tus and process fOT makin, sulphate of ammonia. With
3 figures. Contained in SCIENTIFIC A MERICAN SUP-

PLEMENT, No. 566. Price 10 cents. To be had at this
office and from all newsdealers.

BYHVRHBV Iigssiee PROCESS ©
Send Green S Famp Zom"“TYDeﬁmm{ns.

PANAMA CANAL WORK ON THE.

—An elzBorate paper on the present status of the work
on this important engineering enterprise, with a descrip-
tion of the proposed provisional lock canal, with 9 illus-
trations. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 6:36. Price 10 cents. To be had at this
office and from all newsdealers.

The CUSHMAN Patent
3 Pinion Geared Scrofl Chucks
with their latest improvements

are unexcelled. Made in all sizes
from 2% inch to 12 inch diameter,
and are sold by the trade all over
the world.
Manufactured by
The Cushman Chack Co.,
Havtford, Conn.

INVENTORS and others desirin new articles manufac-
tured and introduced. address P. O. Box 86, Cleveland, O.

BW.JOH
ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER

H. W. JOHUNS MFG. CO., 87 Malden Lane, N.Y.
Shepard s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw_ A ttach-
ments, Chucks, Mandrels;Twist
Drillg, Dogs, Cali ers, ete:

Lathes on trial. - Lathes on
payment.

Send for catalogue of Outfits
for Amateursor Artisans.
Address H, 1.. SHEPARD,

E
134 East 2d Street,
Cmcmnati Ohio.

Gap Lathe, 8125,

THE GENERATION OF STEAM.—A

lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood, raw-
dust, waste zas, natural gas, etc,, described. II. The
Generation of Steam. General prmcl%les tobe observed
in the construction of boilers. gures. Con-
tained 1n SCIENTIFIC. AMERICAN SUPPLEMENT. Nos.
624 and 625, Pricel0cents. To be had at this office
and from all newsdealers.

ICROSCOPES

Barometers, Photuyra hic Outfits for Amateurs, Fiel
Glasses,dc. W, H. Walmsley & Co. Philada.,Pa.
Tlus. price h.st. free. Send for Special Bargain Lists,

Telescopes, Specia-
cles, Lantern Slides,

Qll. LAMPS HAYE NO EQUAL

\‘7|Ews of AL SUBJECT..

A
88 MADISON sTCHICACO L]

HARRISON CONVEYOR!

" mangiing 6rain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &
St |BORDEN, SELLECK & CO.,§ aa5.24%xs, } Chicago, Hl

T
Positive in its action.

55 SAVING
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Easily tested. No attendance requlred. Endorsed
writers. The J. C, Mackey Co., 76-80 S80. Water St., Syracuse, N. Y.,

THREMACHKHEY AUTOMATIO SPBIN REILFEEXR
hermostatic Fire Alarm operated by Elect

git¥84 by Under-
8. A.

AMERICAN, INC

YRACUSE MALLEABLE [RONWORKS

EURNS PROP

NAVAL ARCHITECTURE.—AN IN-
teresting review, by Mr. R. Durcan, oi the progress
that has been made in this branch of science during
the last fifty years. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No 9. Price 10 cents. Tobe
had at this office and from all newsdealers.
PELRTLCILX

AUTOMATIC CUT OFF ENGINES TETERS

'\1ANUFA~_T JRED L.PON STIENTIFIC AND PRAC n\ AL PRINCIPLES
! LL ENGINE Co. ERIE PA.

TR AMERICAN BELL TELEDHONE O,

95 MILK ST., BOSTON, MASS.

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

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

O,
<~:/\ WA\ KLY, :
S p&\%

SHEETBRASSBRASSVIRE °
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Seientific Querican

ESTABLISHED 1546,
The Most Popular Seientifie Paper in the World,

Only $3.00a Yenr, including'y ostage. Weekly.
52 Numbers a

This widely circulated and splendidly fllustrated
paper is published weekly. Every number contains six«
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN=-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.60y throo months, §1.00.
~Ehatmw—3pworal rates for several names, and to Post
Masters. Write for particulars. ™

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

ableto
MTUITIT & COo.,
361 Broadway, New York..
—_———
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Scientific American Supplement.

This is a separate and distinct publication from
THi SCIENTIFIO AMERICAN, but is uniform therewith
in size, every number containing: sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch@ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engiheering, Mining,
8hip Building, Mapsine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

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

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
forone year for$i.00. Single copies 10 cents. Address
and remit by postal order,expressmoney order, or check.

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

Building Edition.

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 a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
flne engravings; illustrating the most interestiog ex-
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
deénces, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this wagnificent work
have won for it the Largest Circulation of any
Architeccural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientific Amerxcan ” jg printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila.,and 47 Rose St., opp, Duane 8t., N. Y.






