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THE FASTEST STEAM LAUNCH,

Henrietta is the name of a steam launch just built
by the Herreshoff Manufacturing Company, of
Bristol, R. I., for Norman L. Munro, of this city.
She is elegantly built, principally of mahogany, and
a large amount of polished bronze makes her very
attractive to the eye. The most astonishing quality,
though, is her speed, which is probably greater than
ever before attainedin a vessel of her size; and we
may remark that in all the high speeds attained
with other boats, the very best bituminous or semi-
bituminous coals are used, that have only 8 to 5
per cent of ash, and to burnthe coal fast enough in-
closed stokeholds are used, into which air is forced
with blowers. But the Henrietta uses anthracite coal
of ordinary marketable quality, and the natural
draught is increased by a small steam jet in the up-
take.

We append dimensions of the boat and record of
trial trip, which have been furnished us by her
builders :

The Henrietta is the 133d steamer of our build. Her
dimensions are: Length on deck, 48 ft.; length on
water line, 46 ft. 6 in. ; beam, 7ft. 5 in. ; depth, 3 ft. 9
in. She is open nearly two-thirds of her length ; has
air tight compartments at each end, and four water
tight bulkheads. The hull is built of wood, and the
planking, decks, ete., are double thickness of mahog-

any. The keel and entire frame is of white oak, and |

all fastenings are of copper and bronze.

Engine is of the triple expansion type, of our latest
design, and intended for a very high steam, pressure.
The cylinders are 4 in., 634 in., and 10 in. diameter, and
the stroke of piston is 8 in.

Boiler is the ‘“ Herreshoff patent safety,” and is of

four usual improved type. It has about 9 sq. ft. of grate

surface, and the draught is accelerated, by a steam jet
in the up-take. The fire and engine rooms are not in-
closed.

Screw propeller is of bronze, with four blades, and is
28 in. diameter. The boat is almost entirely free from
vibrations, even at the highest speed.

The trial for acceptance was madeJune14. Six runs
were made over a base of one mile (5,280 ft.) in Bristol
Harbor. There was a moderate wind abeam, and the
sea was quite smooth. A moderately hard red ash an-
thracite coal was used, that has about 15 per cent of
ash.

Run. Mean steam. Time. Speed, Mean of pairs

1 244 b, 3m. 3 sec 1967 or
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Mean speed, 19°955 miles = 178 knots.

Full time occupied, including turns, was between 24

‘and 25 minutes. There was no heating of bearings

whatever, and it was the second time the boat had left
the dock.

The Henrietta left Bristol for New York at 4:48 A.M.,
June 16, in a dense fog, having two persons only on
board, the engineer and pilot. She was detained fully
one hour by the fog, and was overtaken by the Stiletto,
also bound to New York, off Horton’s Point, L. I., at
12:15 P.M., just as the fog cleared away. She ran side
and side with the Stiletto to Sands Point, and arrived
under the Brooklyn Bridge at 6:15 P.M., having had
head tide nearly all the way. The actualrunning speed
was over 13 miles per hour; and if allowance be made
for fog and adverse tide, her speed was nearly 15 miles
per hour.

Consumption of coal from Bristol to New York, 900
pounds. Weight of the boat in running trim, 10,000
pounds. Immersed cross section, 7% square feet
nearly.

THE PNEUMATIC DYNAMITE GUN,

Lieut. Zalinski is still continuing his experiments
with the pneumatic dynamite gun illustrated in the
SCIENTIFIC AMERICAN of Oct. 31, 1885. The weapon is
60 feet long and has a bore of 8 inches, the projectile
force being air under a pressure of 1,000 pounds to the
square inch. The trials of the system made during the
past fall were sufficiently successful to attract much in-
terest in military and naval circles. The present ex-
periments at Fort Lafayette, New York Harbor, have
been witnessed by a number of officers specially ap-
pointed by the Secretary of the Navy. The target,

| consisting of a few sails rigged on a small scow, was

placed at a distance of a mile. A number of barrels
were anchored around it in a small circle of known
radius. Ten blank projectiles were fired at the target.
One passed through a sail, and all came sufficiently
near the mark to have accomplished their purpose had
actual warfare been in progress. Captain Howell, who
is well known as an inventor himself, was one of the
examining board, and expressed his confidence that
these experiments have established the accuracy of the
gun, but he was of the opinion that it could be still
further improved. In additienal experiments with
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loaded projectiles, one shell went to the bottom with-
out exploding, but another, containing 5814 pounds of
nitro-gelatine, burst just beneath the surface, and sent
a column of spray into the air to a height of over 100
feet. When the gun was elevated 32 degrees, and the
pressure of air at 1,000 pounds, the projectile was car-
ried about two and a half miles.

The gun itself remains substantially the same as be-
fore, the present experiments being directed more par-
ticularly to the improvement of the projectile. In the
latest form, the cylindrical shell is three feet in length,
and in diameter the full size of the bore. The wooden
tail piece projects several feet back of the eylinder, and
is surrounded by spiral flanges of thin metal. In this
manner the projectile is given a rotary motion similar
to that of a rifle ball ; and in consequence, greater ac-
cury and increased range have been obtained. The
question of our coast defense gives particular interest
to experiments with either aerial or submarine torpe-
does,for the tendenciesof modern warfare point to these
as the probable weapons with which future battles are
to be fought. It is understood that the board will con-
" tinue to experiment with the pneumatic gun until
thoroughly informed concerning its performance.

—_— et ——
Chemistry without Apparatus.

‘When one is engaged in qualitative chemical analysis,
it isnecessary to change vessels at almost every reac-
tion, or else be compelled to resort to frequent wash-
ing, which, if it be not properly performed, may spoil
the results of the subsequent reaction. One of the
best means that has been tried of getting over this dif-
ficulty consists in the use of the smoked capsules pro-
posed by Mr. Violette. By smoked capsule is meant a
:small porcelain saucer covered with a layer of lamp-
black by putting it into the flame of a candle. A drop
of water or of a saline solution, carefully deposited in
this capsule, assumes therein the form of a globule,
which is as limpid as erystal, and which does not ad-
here to the lampblack. The addition to this globule
of another drop of saline solution or a particle of a
solid reagent produces therein all the phenomena of
coloration, precipitation, and crystallization with per-
fect clearness. The eye is capable of following in it
the least changes (which are rendered still more mani-
| fest through the lenticular magnification) without hav-
ing to look through the glass sides of what are usually
used as receptacles.

After the phenomena has been observed, the globule
,is thrown out through a slight blow on the capsule.
: The latter will be found clean, without residuum, and
perfectly fitted for the examination of another reaction
without any mixture with the preceding. The vessel
is, so to speak, clean without the necessity of cleaning
it, and there need be no fear of any of those contamn-
inations, even slight ones, that sometimes spoil analy-
tical results in the ordinary vessels used.

The capsule, which is only three-quarters of an inch
in diameter, is nothing else than one of those small
. porcelain saucers used for water colors. In order to
i put it into the flame, it must be grasped with pincers;
|but the operation may be more easily performed by
‘gluing a thin cork disk to it, and sticking a pin into
' this for a handle. For smoking one of these capsules

properly it is necessary to use precaution. Itshould be
'thrust into the upper third of the flame of a candle
several times, and be allbwed to cool in the intervals.
| It is necessary to wait until the capsule is cold before
depositing the globule in it, for otherwise it would get
'wet. The carbonaceous coating is at once made wet
‘by acid, aleoholic, and ethereal liquids, and it is only
taqueous solutions that assume a globular form
Eupon it.

! This mode of operating may be still further simplified
| by taking advantage of the property that the leaves of
!, the same plants possess of not being wet by water and
"aqueous saline solutions. Among such leaves those of
the nasturtium (Z7opeolum) have a form that especially
{adapts them to this use. When one of these is held by
| its petiole, its upper surface exhibits a depression in
which one can easily deposit a globule, and proceed
. exactly as with the smoked capsule. When the leaf
ibecomes wet, after a few reactions, nothing is easier
than to substitute another one for it.—La Nature.

The Radiophone.

M. Mercadier has devised a radiophone of a very
simple kind. Itis in fact simply a microphone with
the supports of the carbons fixed to a thin dia-
phragm or plate of varnished pine. The microphone
is connected to a magneto receiver with or without
induction coil and in circuit with a battery. In ex-
posing the diaphragm to the action of intense, radia-
"tion, rendered intermittent by a revolving wheel or
'sereen pierced with holes, the telephone gives out a
"note corresponding to the oscillations of the radiant
energy. Further, a telephone transmitter with its
'"iron diaphragm to the radiation gives out a corre-
sponding note in the receiver. The effects are in-
'creased by smoking the diaphragm, or using a pow-
'erful souree of light, such as the oxyhydrogen or are
Ilight.
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PHOTOGRAPHIC NOTES,

Correct Color-Tone Photography with Ordinary Gela-
tine Bromide Plates.—In a recent communication read
before the Franklin Institute at Philadelphia, from
advancesheets of the Journal of the Franklin Institute,
Mr. Fred. E. Ives relates the following concerning
some interesting egperiments with color screens, in-
tended to be locateéd in the camera, behind the lens:

Chlorophyl-stained collodion bromide emulsion
plates have been made four or five times more sensi-
tive to spectrum red than to blue. It has been esti-
mated that ordinary gelatine bromide plates are one
hundred times more sensitive to blue than to red. The
relative red sensitiveness of the chlorophyl-stained col-
lodion plates is, therefore, probably four hundred or
five hundred times greater than that of ordinary gela-
tine bromide plates. But the most rapid ordinary gela-
tine bromide plates are one hundred times more sensi-
tive to ordinary diffused daylight than the collodion
emulsion plates, and it would, therefore, appear that
the absolute red sensitiveness of the very rapid gela-
tine plate should be one-fifth as great as that of the
very slow chlorophyl plate. By recent experimentin
photographing the lime-light spectrum, I have found
this estimate to be very nearly correct for some makes
of extra rapid gelatine bromide plates.

What, then, is to prevent us from making correct
color-tone photographs with very rapid ordinary gela-
tine dry plates? The difficulties, although apparently
great, are not insurmountable, as I shall show ; but
the exposures are necessarily so long that the method
is not available in many cases where the regular
isochromatic processes can be successfully employed.
I have calculated that, in order to secure correct color-
tone without a color-screen, it would be necessary to
have plates about ten times as sensitive to spectrum
red as to blue; if this estimate is correct, the ordinary
rapid gelatine dry plate is relatively one thousand
times too sensitive to blue ; and in order to secure cor-
rect color-tone with such a plate, it would be necessary
to cut off £’ of the blue light, and green and yellow

1000
in due proportion. Itis very easy to cut off a large

portion, or all, of the blue light, but it required a great | top, were it not for the weakening effects of rivet:

James Muspratt. of coffee grinders, while from a crank attached to the
James Muspratt, the founder of the alkali industry, | opposite end a connecting rod worked a machine for
died at Widnes, Eng., May 4, at the age of 93 years. | slicing smoked or dried beef.
He was born in Dublin, August 12, 1793. At 14 years { The motors are very handy. They are always ready
he was apprenticed to a wholesale druggist and, when their services are required for either long or
apothecary, where he acquired some practical know- ’ short duty, and they never get tired. A moment given
ledge of chemistry. With a small capital he com- ito open the water valve, and they are in motion. Sim-
menced the manufacture of acetic and hydrochloric, ply closing the same valve, and they are motionless,
acids and other chemicals, and some time afterward, 'and while at rest they are no expense. In this respect
in partnership with a Mr. Abbott, that of prussiate of they have the advantage of both steam and hot air
potash. In 1822, dissolving the partnership, he re-'engines, which require the continual keeping up of the
moved his plant to Liverpool, where he began the “ steam pressure in the boiler or of heat in the furnace,

erection of lead chambers for the manufacture of sul-
phuric acid, with the intention to practically work
out the Leblanc process of manufacturing soda. His
Liverpool works soon becoming inadequate to the
demand, he erected more extensive works, in partner-
ship with Mr. Gamble, at St. Helena. Expelled from
both places hy expensive lawsuits for damages, he
went to Flint and afterward started works at Widnes,
where about 850 men are employed under the direc-
tion of his son, Mr. E. K. Muspratt, in the manufac-
ture of soda ash, sulphate of soda, bleaching pow-
der, caustic soda, sulphur, brown vitriol, rectified
vitriol, chlorate of potash, hydrochloric acid, and chlo-
ride of magnesia.

Weights and Strength of Girders.

In the large tubes of the Britannia bridge, the
weight of the top and bottom flanges is nearly equal,
while the sides are a little more than one-third the
whole weight, viz., 837 per cent. From these considera-
tions, it is very easy to arrive at a quick method of
estimating the weight of any given girder. The sec-
tional area at the center of one flange being obtained,
the weight per foot is known ; one-fourth of this, at
least, may be saved by proper arrangement of the
materials, and the weight of the whole beam will
be three times this result. The Board of Trade limit
the strain on wrought iron to 4 tons to the square inch
in compression and 5 tons in tension. This would
make the bottom flanges of beams lighter than the

deal of patient experiment to produce a color-screen : holes ; it is therefore generally correct to make the
that cut off just enough of the blue, and also of the ! bottom flange the same gross area asthe top. By di-
green and yellow. I accomplished this by a mixture :viding the strain in tons in the center of a flange by
of aniline color solutions in the plate-glass tank which ‘ 4, we obtain the sectional area; multiplying this by
I recommended for color-screen purposes in 1879. My J 314 pounds, the weight of an inch square bar a foot
first trial exposures were made on thelime-light spec- i long, we obtain the weight per foot of the flange ;
trum. I commenced by adding aniline yellow to | multiplying this into 3, we obtain.the weight per foot
water in the tank, a little at a time, until so little blue of the beam, supposing its sections to be uniform;
light was transmitted that it produced very much less 'and finally, multiplying by 34, we get the average
action than the red ; I then added anilinered until the : weight of a beam, the flanges and lattices of which
green acted but little more than the blue, and aniline are proportioned in some degree to the varying
violet to slightly reduce the action of the yellow. An 'strains. If we assume the depth of a beam to be 1
exposure made in the camera, using this color-sereen : foot in 128 feet, a very good proportion, this formula
and a M. A. seed plate, proved that my calculations . becomes

were very nearly correct. I was only obliged to add a| W><12'8><3V:z><3><3_3

little more yellow and red to the color solution to Weight per foot 83134 x4

secure COI‘I‘é?Ct- color-tone in all Fhe color§ of a bright Or, in other words, multiply the distributed load in
chrou{o, which I use as a test object. With exposures tons a beam is required to carry by 3, and the result
five times longer, 1 have secured results apparently ;¢ (1o weight in pounds per foot of the beam.—The
equal to those obtained with my chlorophyl-eosine, Architect.
plates and yellow screen.
The result which I obtained cannot be even approxi-
mated by means of a screen of any single-color solu- Efficiency of Small Water Motors.
tion that has been tried, and I believe this to be the' Nowadays, when somany of the small cities through-
first specification of the production of a color-screen Out the country are supplying themselves with water
actually capable of securing correct color-tone with Wworks, it seem time to notice a class of small motors
ordinary plates. ‘ in which the water pressure can be utilized to develop
Purple-Brown Stains in Gelatine Bromide Prints.— power for driving such various kinds of machinery as
We recently had bromide paper prints shown to us for are usually operated by hand. Sewing machines for
examination which had on their surface irregular- clothing and dressmaking establishments and private

shaped stains, varying in size from one inch wide to ! houses ; small lathes and drills for light manufacturing

———— -

half an inch by from two to four inches long, of a purposes and repair shops; in groceries for roasting
peculiar purplish brown tint. The operator had used and grinding coffee ; in restaurants and dining rooms

the best of care, having followed the printed instruc- | for actuating fans for ventilation and fly sereens; and
tions to the letter, but was troubled now and then with 'in barber shops for revolving hair brushes, and so on
the stains. We ascertained by experiment that the through a long list of uses for saving hand labor.
sole cause of the stains was due to the injection, either| Some of these take the form of water engines, es:
from the fingers or accidentally, of an infinitesimal Pecially when adapted to blowing organs, or produc-
amount of hypo. into the water or vessel in which the | ing a reciprocating motion. Others are models of tur-
sheet was dipped prior to development. bine wheels, while many of these motors are simple
It is well known that any trace of hypo. on the!forms of impact and reaction wheels, wherein the pow-
fingers coming in contact with a corner of a bromide er is derived from the direct impinging of a small jet
sheet will cause the corner to immediately blacken of water at a high velocity against a series of cupped
when immersed in the ferrous oxalate developer. floats or plates attached to the armsof a wheel in-
This same reaction occurs, only much slower, when closed in a case, the waste water flowing off to the
the amount of hypo. present is still less, resulting in the sewer after having spent its force in causing the wheel
formation of the peculiar stain spoken of. In working to revolve.
gelatine bromide prints, it is very necessary that no| Such a motor is very simple in construction, and con-
trace of hypo. be upon the fingers or in the dish of sists of a wheel with the series of floats attached on
water in which the prints are first wetted. its periphery, inclosed in a chamber to prevent the
dashing of the water ; and as this revolves in the case
without contact, the only parts liable to wear are the
AN explosion of nitro-glyeerine occurred July 2, in|two journals'of the supporting shaft, which, projecting
the mixing house of a dynamite factory at McCains-|through the sides of the chamber, are provided with
ville, N. J., whereby ten men lost their lives. Onlyoil boxes and are easily cared for. These ends of the
little bits of their bodies were afterward found, the shaft are fitted with pulleys, from which motion is
woodwork of the house was mostly reduced to fine communicated to a line shaft by belting or cord. A
powder, and small craters in the earth marked points' very pretty application shown in a grocer’s window
where most of the nitro-glycerine is supposed to'wasone of these motors. The shaft on one side was
have Gecn. provided with a pulley, from which was driven a set

.
L g

>

—-
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| and also of gas motors, which are much more compli-

cated pieces of mechanism, and require better mechan-
ical skilland ability in their attention and care.

In fact, they are, because of their extreme simplicity
and non-liability to get out of order and wear out, pe-
culiarly adapted to fill the demand for help where a
constant water pressure and supply can be obtained.

In regard to the expense of operating such motors,
that of course depends upon the total hours per day
they are run and the load they are called upon to carry.
In their proportion of parts, the nozzle from which the
water issues for discharge against the floats will range
from one-eighth to one-fourth inch diameter; the size
will depend upon the working head or water pressure
in connection with the amount of power required. The
greater the pressure the smaller the nozzle, and less
water required to develop the power.

Take, for instance, a motor having a nozzle of three-
; sixteenths of an inch diameter with a working head of
160 feet. The maximum theoretical discharge from an
orifice of three-sixteenths inch diameter under a head
of 60 feet would equal 44'68 pounds of water with a
velocity of 8729 tfeet per minute. Allowing for the fric-
tion of vent, the actual effective discharge would be re-
duced to, say, 32 pounds of water delivered per minute.

119-328

33000

"er; deducting from this 40 per cent for loss of efficiency,

'and it leaves, say, two horse power as the maximum

| practical effect from the use of 32 pounds of water per

minute, or 32 = 16 pounds of water X 60 = 960 pounds
9,600

per hour ; 960 X 10 hours = —— = 153:% cubic feet per
625

day ; 153'6 X 800 working days = 46,080 cubic feet per
year. 46,080 cubic feet X 2 mills per cubic foot will
amount to 9216 dollars per year for the water to *pro-
duce an average of one horse power per hour. That
would be for constant power for ten working hoursand
three hundred working days. In case the motor was
at work only part of the time, then the expense would
be only in proportion to the hours run, while if the
pressure wag double and the cost per cubic foot re-
mained the same, then the expense would be less, and
so on.—American Engineer.
_————t—
Health in Connecticut.

The May report of the State Board of Health for
Connecticut says:

In nine cities, representing a population of 276,000,
or about three-eighths of the population of the whole
State, the death rate was 1402 to the 1,000 people, as
compared with 189 in the month of April in the same
cities. So far as this estimate may stand for the gene-
J ral health of Connecticut, it shows a very gratifying im-
‘provement over the health of the preceding month.

‘While about the same list of fatal diseases are re-
ported from the various towns, themarked diminution
in their fatality is to be noticed. The most fatal dis-
eases in April were consumption and pneumonia.

In April there were 74 fatal cases of consumption in
the above nine cities, but in May only 60. In April
there were 73 fatal cases of pneumonia in the same;
but in May only 18.

How much a general improved state of health is to
be attributed directly to warmer weather, and how
much indirectly to the escape from the confined and
unwholesome air of houses, which warmer weather per-
mits, is a very difficult question to solve.

The open air, free and pure, is an acknowledged es-
sential of health. House air is often foul and even
poisoned. There is much reason to think that open
doors and windows, which warm weather allows, has
more to do with diminished sickness than a merely
higher temperature.

—_— et e
For Staining Bricks.

For staining bricks red, melt one ounce of glue inone
gallon of water; add a piece of alum the size of an egg,
then one-half pound Venetian red and one pound of
Spanish brown. Try the color on the bricks before
using, and change light or dark with the red or brown,
using a yellow mineral for buff. For coloring black,
heat asphaltum to a fluid state, and moderately heat
the surface of the bricks and dip them. Ormake ahot
mixture of linseed oil and asphalt : heat the bricks and
dip them. Tar and asphalt are also used for the same
purpose. It isimportant thatthe bricks be sufficiently
hot, and be held in the mixture to ahsorb the color to
the deoth of one-sixteenth of an inch.

32 1b. X 37°29 feet per minute = =33 horse pow-
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Novel Way of Advertising.

A lady going north a few days ago, says a Chicago
newspaper, was stopped by a rather shabbily dressed
woman, who inquired where Schultz’s dye house was.
“I do not know,” was the reply. *‘ Well, why don’t
you know ? It’sover corner Illinois and Clark Streets,”
was the apparently disgusted reply. Subsequent de-
velopments proved that this has become a new mode of

g e
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advertising. It is indeed a novel one, and one that cer-
tainly leaves an impression on the person questioned

—,r—
FRUIT PULPER.

The object of this invention, which has been
patented by Mr. Frank W. Bradley, whose address is

BRADLEY’S FRUIT PULPER.

P. 0. Box 2,015, Denver, Col., is to provide a simple
implement for easily removing the pulp from lemons,
oranges, and similar fruit. The curved blades are
united at the bottom and form a point, and their op-
posite ends are connected by arms with the handle.
The curvature of the blades is approximately the same
as that of the inside of the peel of a lemon or orange,

LINDHOLM’S ADDING MACHINE.

so that when the pulper is inserted in the pulp of one-
half of the fruit, and turned, it will remove the pulp
without its being flavored with the oil of the peel.
The blades may be made detachable from the handle,
if desirable,

MARTIN'S OPERATING MECHANISM FOR RAILWAY SIGNALS.

OPERATING MECHANISM FOR RAILWAY SIGNALS.

By means of the construction herewith illustrated, a
single signal can be operated by a single line wire from
any number of points desired, but which, having once
been set to ‘‘ danger” from oneor more of the stations,
cannot be set to open the line until all of the signal
stands have been moved to ‘‘ safety.” In the ordinary
forms of construction heretofore in use, the signal has
been operated by a wire di-
rect from the signalstand ;
but by this invention there
may be interposed as many
different signal stands as
desired, at such distances
apartas may be most con-
venient, one of these inter-
posed signal stands, as
shown in the illustration,
consisting of a lever pivot-
ally mounted on a stand-
ard, and connected by a

of another lever, through
which the pull of the wire
is transmitted to a sliding
bar, riding in slots, and
thence through another
pivotal lever to the signal.
At each of the stands there
are racks with limit pins
or stops to prevent. the
passage of the lever arms ;
and the upper arm of the
lever, to which is attached the wire communicating
directly with the signal, has several holes, the throw
of the lever being determined by attaching the wire at
a proper distance from the fulerum. When the lever
is released at any one of the signal stands, it permits
the levers to change and the wire to slack from such
point sufficient to drop the weight at the signal post.
As the weight falls, it displays the danger signal, the
full rise of which is easily insured by the compensat-
ing lever. After the line has thus been closed by the
setting of the danger signal, it cannot be again opened
until all the parties who have given the danger signal
set thé levers at their respective signal stands for
safety. By such an arrangement of operating mechan-
ism, it is claimed that the number of distinet signals re-
quired for a section of road can be greatly reduced,
and thus effect a saving that will be readily appreciat-
ed by railroad men.

This invention has been patented by Mr. Peter N.
Martin, of Madalin, N. Y., to whom, or to Mr. Miller
Longbottom, of No. 7 Fulton Fish Market, New York
city, should be addressed all communications relative
thereto.

AN AN
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ADDING MACHINE,

In the machine herewith illustrated there are nine
levers, each provided at its outer end with a disk
marked with a numeral. When one of the levers is
depressed, a pawl carried upon the end of an arm
passes up over as many teeth of a ratchet wheel as are
indicated by the numeral of that particular key ; the
arm carrying the pawl is then drawn down by a spiral
spring and turns the wheel, which is held from being
turned back by the friction of the pawl by a second
pawl pivoted tothe hed plate. The wheel is loosely
mounted upon the end of a shaft extending across the
bed plate and journaled in suitable standards. There
are one hundred teeth formed upon the wheel, and up-
on its rim is formed
an annular flange
marked with num-
erals from 1 to 100.
To the outer end of
the hub of the wheel
is attached a small
pinion wheel, with
which meshes a gear
wheel having a rim
marked with num-
bers 1, 2, 3, and so
on, as many division
marks being used as
the teeth of the gear
wheel are multiples
of the teeth of the
pinion, so that this
rim will indicate the
number of revolu-
tions of the ratchet
wheel, and conse-
quently the number
of hundreds in the
sum. With the jour-
nal of the gear wheel
is connected the end of a spring, so arranged as to be
coiled up by the forward revolution of the wheel, and
having sufficient strength to turn the ratchet wheel
and gear wheel back to the zero points when the pawls

are raised, which is acecomplished by depressing the

© 1886 SCIENTIFIC AMERICAN, INC

pitman with the short arm |

lever having a blank disk. The mechanism is covered
by a casing having apertures over the zero marks of
the wheels, in order that the sum can be readily read.
In using the machine, the keys representing the figures
to be added are successively depressed, and the sum of
the column of figures can be read through the aper-
tures. «

This invention has been patented by Mr. Peter L.
Lindholm. Further particulars can be had by address-
ing Messrs. Lindholm & Peterson, of Franconia, Minn.

BOILER SWEEPER.

A sweeper for cleaning scales and sediment from boil-
ers, tanks, and stills, that can be used while the pres-
sure is on, is shown in the annexed engraving. In the
head of the boiler, and as near the bottom as possible,
is screwed a pivotal universal joint connection for the
sweeper rod. The construction of the connection is
clearly shown in the sectional view. The sweeper rod
is made in sections screwed together to allow of its be-
ing drawn out and disconnected to prevent corrosion.

LEVI’S BOILER SWEEPER.

The last section remains in the ball, with the brush
drawn up so as not to rest on the bottom and endanger
its burning, and this section is made as short as possible,
to prevent it projecting too far at the front of the
head. With this device every portion of the bottom of
the boiler can be reached and cleaned by the brush,
and this sweeping operation can be performed when
the boiler is under pressure, so there need be no loss of

‘time.

This invention has been patented by Mr. William T.
Levi, of Charleston, W. Va.
—_— et —
IMPROVED PUMPING APPARATUS.
Extending into the well, cistern, or other reservoir,
is a pipe whose lower end is at a suitable distance be-

GUTHRIE’S IMPROVED
PUMPING APPARATUS.

low the surface. The
upper end of an inner
pipe is connected air-
tight with the upper
end of the outer pipe,
and the lower end ex-
tends below the water
level, but need not
reach to the end of the
outer pipe. At a suit-
able height is an annu-
lar water-tight parti-
tion between the outer
pipe and the wall or casing of the reservoir. Con-
nected air and water tight with the lower end of
the second pipe is a third one; between the second
and third pipes is an air space to prevent the
second pipe from being crushed by the air pressure in
the outer pipe when a vacuum is formed in the third
or inner pipe, whose upper end is connected with a
pump cylinder as shown. To the main piston rod is
attached a cross-bar, to the ends of which are secured
piston rods of two-.ceylinders, placed at opposite sides
of the pump cylinder, so that the suction pump and
the two air force pumps at the sides will be operated
from a common piston rod. The air chambers of the
air pumps are connected with the air-tight cover unit-
ing the upper ends of the first and second pipes. The
connecting pipes are provided with proper valves.
When the engine is operated, the liquid is drawn by
the pump and forced through a discharge pipe, while

auisasgaRigpIERyit
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air is forced by the pumps into the outer pipe and com-
pressed therein, so as to apply the compressed air to
the surface of the liquid in the outer pipe, and thereby
assist in forecing it into the suction pipe. With this
apparatus, water can be easily raised to any desired
height.

This invention has been patented by Mr. Patrick
F. Guthrie, of Franklin, N. J.

POLARIZED LIGHT,
A FEW OBJECTS FOR THE POLARISCOPE.
BY GEO. M. HOPKINS.
1I.

Scientific experimentation, though practiced merely
as a pastime, can but elevate the thoughts and bring
the mind into new channels, thus promoting knowledge
to some degree, even though the student proceed no
farther than the observation of effects. But once inter-
ested in effects, the inquisitive mind cannot rest satis-
fied without probing for causes.

So far aseffects are concerned, the subject under con
sideration is everything that could be desired, and n
great scientific knowledge or high manipulative ski
is required to secure splendid results.

In a former article, the writer mentioned a few wa,
inwhich light could be polarized and analyzed, an
gave hints as to some objects which might be viewe
by polarizedlight.

A few simple objects easily prepared from mica
here shown. The material is of course procura
everywhere, and it requires little more than a glan
at the engravings to enable any one to prepare t
objects. Doubtless many other forms than those ill
trated will suggest themselves to the student.

The simplest form is shown in Fig. 1. It consists
thin plate of mica bowed into approximately
eylindrical form, and secured by its edges to a pl
glass by means of narrow strips of gummed pape
size is immaterial ; the glass plate may be 1% fin¢
wide by 3inches long. This object exhibits ﬁne! ban'ds
of prismatic color when viewed in the polarisco re.
Two such semi-cylinders, when crossed, exhibit the fin-
tricate figure shown in Fig. 2, with all the splendlid
colors of the spectrum. 1

The object shown in Fig. 83 is formed of a digk| of
mica having a sector cut out and the radial edges oyer-
lapped, forming a low cone. The overlapping ¢dges fare
best fastened together by small tin clips inssrted} in
holes in the mica and bent downward on opposite sidjes.
The clips are not noticeable, and are efficient in hdpld-
ing the edges together. e |
purpose, as it adheres to the surface only, and it must
be remembered that mica splits almost indefinitely,

The cone thus made has the appearance iy the po-
lariscope of a huge circular erystal of saliciie, The
colors of the cone may be heightened by mointing it
on a sheet of mica, as shownin the engravng. The
cone is first placed in the polariscope, with she polar-
izer and analyzer crossed, and turned until,t appears
brightest, when the lower edge is marked. ' The mica
sheet is then placed in a similar way in the folarigcope,

—
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MICA SEMI-CYLINDEF'§ CROSSED.

e is then cemfioq
hrked edges OffOth

and turned and marked. Thed
by its edges to the sheet, the -
members being arranged in the/flame direction.

The Maltese cross shown in.jig. 4 is revoluble!pe
first step toward the prepavation of this objeig to

c%z%wtifit Americin,

Cement will not answer ﬂ:her

I9

s€cure a pin head downward on a square of glass with
(éea.]ing wax or other cement. A small paper tube
which will fit the pin loosely is then made, and a little
head of sealing wax is formed around the tube near one
enfl. A piece of mica is selected which exhibits fine
cPlorsin the polariscope, and four equilateral triangles
ajre cut from it, either with their corresponding sides
clat upon the same base line, or with one side of each
(Mt from one side of a square, or they may be cut and
1Nounted haphazard.
.4To the apex of the angle designed for attachment to

GABBEY’S AUTOMATIC GRAIN WEIGHING AND
REGISTERING MACHINE.

the paper tube a small drop of sealing wax is applied,
and with the tube on the pin the first triangle is at-
tached by holding it in the required position by means
of a pair of tweezers, and then fusing the wax on the
mica and that on the tube simultaneously by meansof
a small heated wire, such asa knitting needle.

The other members are placed and secured in a simi-
lar way, care being taken to arrange the triangles
symmetrically, and at a slight angle with the plane of
rotation of the object. as shown in the engraving.

the simple form of Norremberg doubler. These ob-
jects are also very satisfactory when projected on the

screen.
et O

AUTOMATIC GRAIN WEIGHING AND REGISTERING
MACHINE.

This machine is designed especially for attachment
to the elevator spouts of grain separators and corn
shellers. The case is made in three parts-—a large cen-
tral part and two smaller end ones. In the upper and
lower ends of the central part are placed plate valves.
The upper valve closes against the sharp beveled edge
of a metal strap designed to cut off straws, weeds, and
other substances that would prevent the valve from
closing tightly. The lower valve closes against the
lower edge of a metal strap, the upper parts of which
are bent upward and outward and are attached to the
inner surface of the end of the central part. The valves
are so connected that onc will always be closed when
the other is open. Attached to the shaft carrying the
upper valve is an arm pivoted to the rear end of a pawl
|operating numbered wheels (Fig. 8). With this construc-
tion, as the valve is lowered to admit grain to the cen-
tral part of the case, which is designed to contain half
a bushel, the pawl is drawn back, and when the valve
is raised to stop the inflow of grain, the pawl is pushed
forward to make the numbered disks register the
amount. At the proper time the numeral ¥4 can be
seen through one of the holes in the door covering the
register. To the shaft of the lower valve is rigidly at-
tached the acute angle of a triangular arm, whose outer
angles are cut off to form seats for a friction roller piv-
oted to the end of the short arm of a spring attached
to the frame.

The long arm ot the spring rests against a pivoted ec-
centric provided with an index finger, which points to a
scale marked with the names of the different grains
to be cleaned and weighed, and the nuinber of pounds
of each to a bushel. The tension of the spring is regu-
lated by adjusting the finger so that the spring v.ill
hold the arm with sufficient force to keep the valve
closed until the weight of half a bushel of grain has
been received upon it, when it will open to discharge
the grain, and the upper valve will close to prevent any
grain from entering the middle part of the case while
the lower valve is open. The case is suspended from
the spout of the elevator (Fig. 1) by spring hooks ; the
grain can be discharged in bulk into a wagon or into
sacks.” This invention has been patented by Mr. Robert
8. Gabbey, of Rossville, Kansas.

The wheel oW -2=¥ig. % _and the star shown inI
Fig. 6 are prepared in a similar Wﬁi"hm
the wheel are cut from a circular piece of mica, and
cemented in place on the paper tube after the fashion
of a propeller wheel or wind wheel.

Each ray of the staris made of two scalene triangles
of mica oppositely arranged with respect to each
other, and inclined in opposite directions, the longer
and shorter sides of adjacent triangles being fastened
at the periphery of the star by a minute drop of
sealing wax.

In Fig. 6 beside the star are shown two somewhat
similar objects, formed of strips of miea, pivoted to-
gether on a small rivet, one object having the pivotin
the center of the strips, the other having it at the

3

MICA CONE.

end, giving the object an appearance similar to that
of a folding fan.

Any of these objects may be viewed by means of the
black glass polarizer in connection with either of the

SoME L Ge suggests that trees after transplanting may

be kept alive by burying & t5wormyategls filled with

water around the body and over the roots of the tree.

0 7
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STAR FAN AND CROSSED BARS OF MICA,

The moisture which will percolate through the bottom
and sides of the pots will be so gradual that two-gallon
ones will hold enough so as not to require refilling for
some time, and the roots will be kept moist till such

forms of analyzer described in the former article, or in

© 1886 SCIENTIFIC AMERICAN, INC

time as they begin to sprout afresh.
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A Promise of Better Things.

There are distinet indications of a reaction from the
intensity of the labor disturbances. No doubt, this
movement toward peace and quietness received its imn-
pulse from the murderous riots in Chicago. Reason-
able workingmen, who had yielded to excited feelings,
saw in those events a plain indication of the direction
in which they were drifting, and they shrank from the
prospect. Evil not infrequently produces good, and it
is probably not an unfortunate thing that the agita-
tion of the laborers so soon culminated in such a mani-
festation of fiendish outlawry. If we must have sores
upon the body politic, the quicker they come to a head
and break the better.

It looks now as if the differences between employers
and employed would have speedy adjustment, and
that matters will settle down in quietness, with a pro-
mise of a strong stimulation of business. Commerce
of all kinds has been dammed up for several months by
the troubles, and the accumulation will sweep swiftly
onward as the obstructions are removed. There has
been a clear gain to allhands in two directions. First,
the sensible men in the labor organizations have more
control than they had three months ago. Second,
manufacturers are better organized to deal with labor
questions, to help each other to resist oppression, and,
perhaps, to help wage earners as well as themselves by
checking reckless competition.

That there will be any general reduction of the period
of labor to eight hours a day appears unlikely. The
obstacle to the success of this project is not so much
the opposition of employers as the resolute antagonismn
of the great mass of workingmen. There can be no
doubt that these are far too wise not to perceive that |
the proposed restriction simply involves a plan for de-
priving them of the privilege of selling to best advan-
tage the only thing they have to sell, namely, their
labor. This feeling is particularly strong among skilled
workmen who are frugal as well as industrious. Many
of them would much prefer to an eight hour scheme |
an arrangement which would secure to them frequent

[JuLy 10, 1886.

and clear lime water. If combined or free carl;bh‘ig
acid is present, a precipitate is seen, to which, if
few drops of muriatic acid be added, an effervescen
commences.

Test for Magnesia.—Boil the water to a twentief’h
part of its weight, and then drop a few grains \'\)f
neutral carbonate of ammonia into a glass of it
and a few drops of phosphate of soda. If magnesi
be present, it will fall to the bottom.

Test for Iron.—Boil a little nut gall, and add to tl,
water. If it turns gray or slate, black iron is present.
2. Dissolve a little prussiate of potash, and 1f iron
present, it will turn blue.

]

Besides the State University, there are 31 public
school buildings in the city. The University main
building was erected about twenty years ago. Several
others have since been added, and one structure is now
building. Ofthecityschoolbuildings, the HighSchool
is the finest. It was built eight years ago, at an ex-
pense of $100,000. Three school buildings are to be
erected this season. The schools have now 14,000 pu-

, | pils enrolled, and the school population is rapidly in-

creasing.
Lake Minnetonka, the leading lake resort of the

'| Northwest, is practically a suburb of Minneapolis, be-

ing at a distance of only thirty minutes’ ride by rail-

Test for Lime.—Into a glass of the water put tw
drops.of oxalic acid, and blow upon it ; if it gets milky,
lime is present.

T'estfor Acid.—Take a piece of litmus paper. If
turns red, there must be acid. If it precipitates ¢
adding lime water, it is carbonic acid. If a blue sug:
paper is turnedred, it is a mineral acid.

—_— et r——————
THE MINNEAPOLIS INDUSTRIAL EXPOSITION.

The people of the beautiful and enterprising city”
Minneapolis, Minn., are actively engaged in arrangi
for their grand industrial exposition, which is to
opened on the 23d of August next. The financial ¢®
partment is strong and substantial, showing admirab" |
management. The stockholders are about 2,500 in nun™ |
ber.

The exposition has obtained, by donation of citizens®
a site of 514 acres of ground in the heart of the city, a

l

opportunity to earn extra pay for working overtime.
It is not too harsh to assert that the bulk of the men |
who are eager to labor for eight hours only are just {
the kind of men to whom the two hours thus gained |
would be more hurtful than profitable. There is no '
greater nonsense than that contained in the theory
that the two hours are wanted by men for the pur-
pose of *improving their minds.” Anybody who
lives in a manufacturing town is aware that the
number of workmen who care to ituprove their minds

J

in any way is very small indeed. The mn who

have such ambition are almost invariah)vike-very ~—~—FHE GREAT EXHIBITION BUILDING MINNEAPOLIS,

RGO e Az ANt an elght hour law if the

question should be carried to the polls. This is an ‘
assertion the proof of which is difficult, buigjge appeal

tearlessly to our workingmen readers to declare if it is

not true.

We may go a little further. The curse of the work-
ingman in this country is the rum traffic. It isthisthat
robs him of most of his wages, and in many cases it is
in the taverns that he spends much of his spare time.
It may be feared that the two hours proposed to be
gained, by reducing the hours of labor, would be spent
in the same places, and with them much more of the
money earned. It will be remembered that all the
Chicago socialists were associated with the beer saloons,
either as owners or frequenters, and their places were
the haunts and the rallying points of the rioters. Rum
sellers wax fat upon strikes and disturbances, and they
form the only class that would make a clear mmoney
gain by cutting down the hours of labor. These are
hard things to say, but they are true, and they ought
to be said. The money squandered in this infernal
business last year would have given us good trade and
workingmen good wages right along. It is not the
tyranny of employers that keeps men poor. It is the
rapacity and devilish greed of the liquor dealer. The
fact is demonstrable, not only that wages are far
higher here than in other countries, but that they are
far higher here now than they ever were before, and
meantime living is cheaper. The constant tendency,
moreover, is to still larger wages. Everything in this
country tends to improve the condition and the chances
‘'ofthelaborer. If he falls behind in the race, when he has
health and strength, the fault is alimost certainly his.
No organization can help him if he squanders his
money and plays the fool. He will be beaten out of
sight by the man who saves his earnings and obeysthe
requirements of reason and sense.—Textile Record.

Water Tests.
Test Q%:IMQQ‘ Soft Water.—Dissolve a small quan-

tity of\good smap in alcohol. Let a few drops fall
into a glass st water. If it turns milky, it is hard; if
not, it is soft.

Test for Earthy Matters or Alkali.—Take litmus
paper dipped in vinegar, and if, on immersion, the
paper returns to its true shade, the water does not
contain earthy matter or alkali If a few drops of
sirup be added to a water containing an earthy
matter, it will turn green.

‘central and commanding position overlooking the
Mississippi River and Falls of St. Anthony. The site
alone is worth $200,000. Including the value of the
ground, the Exposition Association has a capital of ’
$500,000, and will open its fine building free from
debt.

The exposition building is 336356 ft. in ground di-
mensions and 80 ft. high. The height to the top of the
dome is 144 ft. ; to the top of the main pavilion, 128 ft. ;
of smaller pavilions, 112 ft. ; and to top of mast of
great tower, 260 ft. The tower is 3414 ft. square at the
base, and has two balconies, one at a height of 160 ft.
and one 200 ft. high. The main entrance is 32X64 ft.,
the size of tower windows 14 X80 ft., and of other win-
dows 18X30 ft.

The floor space amounts to 714 acres, which exceeds
that of the Chicago Exposition building by 100,000 ft.
The walls are of brick and Mankato cream colored
stone. The interior will be neatly finished in a fire-
proof manner, and so arranged that when occasion re-
quires it will form a single auditoriumn, with accommo-
dations for 40,000 people. A spacious annex will con-
tain the art exhibit. Isaac Hodgson & Son, of Minne-
apolis, are the architects of the building.

The exposition has been organized asa permanent
institution. The officers and directors are all promi-
nent citizens and business men of responsible character.
Hon. W. D. Washburn is President ; S. C. Gale, Vice-
President ; H. G. Harrison, Treasurer ; W. G. Byron,
Secretary ; Col. L. B. Hibbard, Greneral Manager The
exposition will be open for six weeks, from August 23
to October 3.

Leading among the industries of thecity is the manu-
facture of flour. Minneapolis flour mills have a world-
wide reputation. They are 22 in number, and furnish
direct employment to 1,400 men. The value of build-
ings and machinery amounts to over $4,000,000, and the
operation of the business involves the investment of
about $8,000,000. The products for 1885 were worth
$34,000,000. The mills have an aggregate daily manu-
facturing capacity of 35,000 barrels of flour.

Second only in importance to the flour industry is
the manufacture of lumber. The 21 sawmills last year
cut 316,167,166 feet of lumber, 72,202,550 lath, and
101,896,250 shingles. The total cut for the past sixteen
years amounts to over 3,000,000,000 feet, sufficient ma-
terial for the construction of houses enough for a city

road. Itisalake of 15,000 acres, dotted with islands,
and has 200 miles of shore. It is surrounded by heavy
woods, and forms a charming retreat for summer tour-
ists from all parts of the country. Palatial hotels and
steamers have been provided.

Within the city limits are not less than ten lakes,
hree of which are each nearly a mile in diameter.. In
onnection with these, a comprehensive system of pub-
¢ parks and boulevards is being arranged.

The world-famous Falls of Minnehaha are less than
o miles from the city limits, and a few miles further
low, at the junction of the Mississippi and Minne-
ta rivers, is Fort Snelling, a historic and pictur-
ique place. The city territory of Minneapolis has an
ez, of over 30 square miles, and touches, at one point,
limits of the city of St. Paul. '

A detailed description of the city’s many interesting
wtures does not come within the scope of this article,
t the following statement of the business and im-
vement record for 1885 will give some idea of the
railing activity and progress: Assessed valuation,
63,938 ; new Dbuildings erected, 8,605, costing
909 ; realty sales, 9,119 in number and $22,034,230
bunt ; jobbing trade, $77,060,700 ; manufacturing
s, $63, 625 000 ; bushelsof wheat received, 32 000,-

mg apltd,l $5,500,000, since 1ncrea,sed to $6, 900 ,000 ;
| public improvements, $500,000.

T)esplte a share of the prevalent industrial depression
sed by labor troubles, building improvements in
injneapolis are being conducted upon a very exten-
During the past six months, fully 2,300 new
ings have been commenced. On a conservative

Such rapid
owth necessitates corresponding aectivity in the

~»phy]ty market. Recorded sales of real estate for the

past six months have been about 6,000 in number, in-

volving an aggregate consideration of $14,500,000.

This anount will doubtless be more than doubled
before the close of the year. These are actual facts
that indicate the great vigor of this young metropolis.

0ld Roman Lead.

Recently. while the excavations for the new gas
holder tan- at the Chester, Eng., gas works were in
progress, apig of Roman lead, in excellent preserva-
tion, Wags liscovered at a depth of 23 feet below the
ground. Itpears on its upper surface the following
inseription: WMP VESPAVG V T IMP III.; while on
the side is igribed DE. CEANGI. Its weight is 192
1b. The trarylation of the inscription is that it was a
pig of lead, atribute to the Roman power from the
tribe in Nortly Wales commonly known as the Ceangi.
The inscriptiok tells us that it was cast during the fifth
consulate of tie Emmperor Vespasian and the third con-
sulate of Mitus

This syn-hrizes with our date A. D. 74; and con-
sequently i; -..&v be assumed that the pigof lead has
been lying yeiffe it was found some 1,800 years. The
it was discovered was gravel and
bntly formed part of the old river bed.
Close to it Wy fofund a human skull, and another was
discovered alut §5 feet away. The skulls and bones
of horses andulloyks were also met with in or about
the same pla. 'The foreman of the works (Mr. J.
Fish) at once illed the attention of the company’s
engineer (Mr. i\‘\V. Stevenson, Assoc. M. Inst. C. E.)
to the discovery an‘\d the treasure trove was placed in
safe keeping. Ath‘e ground has to be excavated an-
other three feet, 1rther discoveries may be expected.
e

Progre: of the United States.

n * Triumphas Democracy,” a recent work by
Mr. Andrew Carneje, a Scotchman by birth, and now
an American manucturer, the author gives many in-
teresting facts showg the progress and prosperity of
his adopted coustry§ He states that duringlast year
74,000 more-SUs of BEsemer steel were produced in the

Unitgi-vates than infreat Britain; that more yards of
ca.rq? are made e#n year in Philadelphia and the
vicilty than in alf

\England, Wales, and Scotland ;
thatihe sechool librargs alone in this country contain
12,0(000 more bookskhan all the public libraries of

ing tyaluation of proyerty, do not amount to one-

of 1,000,000 inhabitants. In one day the mills ean eut

Test for Carbonic Acid.—Take equal parts of water

2,600,000 feet of luiber,
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fitth ! the city debt of\ Manchester, Eng., or to one-
tenthf the debt of memgham,
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THE MEIGS ELEVATED RAILWAY,

The roadbed and rolling stock of the railroad of to-
day have reached their high standard through the
labors of countless ingenious and persevering inventors,
each of whom has added his link to make the chain
ore perfect ; even the smallest detail shows the com-
bined talent of mmany industrious workers, one taking
it up, advancing it a step, and then giving place to an-
other. It therefore seems peculiar to be called upon
to describe a new method of railroading designed as a
whole by one man—a new railroad from the ballast to
the top of the smokestack, from the pilot to the coup-
ler on the last car.

The system herewith illustrated is the invention of
Mr. Joe V. Meigs, of Lowell, Mass., and has been tested
under conditions far more exacting than would be
found in actual practice. The road is not a model, but
a full-sized elevated railroad in every respect. This was
made necessary by a section in the act of the Massa-
chusetts Legislature authorizing the incorporation of
the Meigs Elevated Railway Company, which states
that ‘‘no location for tracks shall be petitioned for in
the city of Boston until at least one mile of the road
hasbeen built and operated, nor until the safety and
strength of the structure and the rolling stock and mo-
tive power shall have been examined and approved by
the board of railroad commissioners or by a competent
engineer to be appointed by them.” To fully demon-
strate the possibilities of the road under widely vary-
ing circumstances, the company has built tracks of
several kinds—wooden way of the cheapest possible
kind ; wooden way following the contour of the earth ;
wooden way with level grade secured by varying the
heights of the posts; wooden way with very short
curves and steep grades; and iron way upon high
grades, increasing in height until a level of 14 feet in
the clear above the earth was secured. The trial road,
beginning at the shops of the company on Bridge St.,
East Cambridge, has one curve of 50 feet radius, 165
feet long, on a grade of 120 feet, and on level and
curves has grades of 240 feet, 300 feet, and 345 feet. So
far everything has worked in the most satisfactory
manner, the train rounding the exceedingly sharp
curves easily, and mounting the steep grades without
trouble.

The peculiar features of this road, wherein it differs
most essentially from the ordinary railroad, are the
way, switeh, trucks, passenger cars, engine, drawbar,
and brakes.

The posts for an iron way are made up of two chan-
nel bars united by two plates, thereby forming a box-
like structure whose cross section may be varied as de-
manded by location. The posts are to be placed upon
foundations, the plansof which vary to suit the charac-
ter of the material that may be encountered.

The way upon which the train runs consists of a
single iron girder 4 feet in depth for each span, placed
over the center line of the posts. The girder carries an
upper track beam and a lower track beam, upon the
sides of each of which the rails, four in number,
are placed. The two bearing rails, which carry
the load of the train, consist of angle irons placed
upon the outer upper edge of wooden stringers upon
the lower track beam. These stringers are placed
in the exterior recesses formed by two channel bars
properly secured to the sides of the posts. These rails
are fastened to each other, to the stringers, and to the
track beam by bolts passing clear through. Two ver-
tically placed rails for the balancing or friction wheels
are carried by the upper track beam. The distance
from out to out between the lower rails is 2214
inches, this being sufficient to insure the necessary
transverse stiffness. This is the gauge of the road.
The distance between the upper rails is 1714 inches. It
is expected to adopt the common form of rail, beveling
the edges of the lower stringers and placing the rail at
an angle of about 45 degrees. In our engraving, the
rails are in the form of a right angle, and the treads of
the wheels are made with a corresponding right angle
groove. The usual length of post, 24 feet, would give
a clear headway of 14 feet, 4 feet being taken up by
the truss and 6 feet forming the foundation.

The switeh is formed of a single swinging section
turning upon a hinge of great strength attached to
one of the posts. A movement of four or five feet
by the free end of the switch is enough to permit
the cars and trucks on one track to clear the end
of the other track. The free end travels upon a
carriage provided with rollers moving upon a sup-
porting rail. Suitable mechanism is provided for
operating the switch and locking it in place.

The truck is a development of the conditions con-
trolling the adoption of the permanent way. It
consists of a horizontal rectangular wrought iron
frame, stiffened by cast iron pieces and provided with
stiff pedestals bolted to its under side, in which is a
fixed short axle for the wheels. Each truck has four
wheels set at an angle of about 45 degrees, the axles
being properly inclined. Between the supporting
wheels are two horizontal wheels, one on each side
of the upper girder, upon vertical axles attached to
the frame; these wheels bhear upon the rails of

the upper truck beam, and are kept im yield-'
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ing contact with the rails by springs outside the
boxes, and serve as balancing wheels to take theside
oscillations of the cars. They are formed with flanges
that pass under the lower edges of the rails, thus
tying the truck tc the rails, so that no lifting or
jumping can take place, and there is no possibility of
the trucks running off the track. The wheels are 42
inches in diameter, have a tread of 314 inches, and
rotate independently of each other. In case any or
all of the wheels should break, provision is made
to prevent the cars from overturning or leaving the
track, by means of a strong shoe, which would slide
upon but could not leave the way. On top of the
truck frame is a movable iron frame carrying four
posts containing heavy spiral springs. These posts
interlock with similar spring sockets bolted to the

framing of the floor of the car, which is directly above

the truck and within 18 inches of the .top of the
girder. The truck is guided in turning by a center
pin, and is securely tied to the car body, as the hori-
zontal flanges of its fraine castings overlap the rim of
the upper turntable. In passing curves and switcaes,
the trucks turn upon the balancing wheels, placed
centrally between the supporting wheels, which are
4 feet apart.

It has been found that, by reason of the independ-
ent motion of all the truck wheels, curves are fol-
lowed so closely that practically the increase of frie-
tion of the cars upon curves even as small as 50 feet
radius is too slight to be noticed or measured by
weighing in a model one-eighth full size. This con-
struction of the trucks also admits of a car 50 feet
long turning from a street only 28 feet wide into an-
other of the same width.

The cars possess many novel features, both outside
and inside. The circular section and rounded ends
admit of the strongest possible construction without
an overweight of material. The floor consists of a
platformm made of 5 inch channel beams, and is 714
feet wide by 51 feet 2 incheslong. The framing of
the body is of light T iron ribs, bent in a circle,
filled in by panels covered with rich upholstering,
which covers all the interior ; the exterior is sheathed
with paper and copper. The cylindical portionis 10
feet 815 inches in diameter. While adding to the
strength, this form is expected to diminish the wind
resistance fully one-third. The interior of the car, as
shown in Fig. 1, is light, roomy, and pleasing to the
eye.
car,
studied in every detail.
cially designed device for securing ventilation with-
out the annoyance caused by dust. There is an en-
tire absence of sharp corners, so that, in case of a

serious accident, the liability of the passenger being !

greatly injured is largely avoided.

The locomotive consists of a platform car supported
upon a truck at either end and housed like the passen-
ger car. The floor is 714 ft. wide by 2914 ft. in extreme
length ; the tender is 25% ft. long, has a tank and bin
for the water and coal, besides additional room which
may be used for other purposes. Upon the floor of the
engine are, in effect, two complete stationary engines,
each connected with a single driving wheel. The boiler
is of the locomotive type, is 60 in. in diameter, 15 ft. in
length, and is placed over the engines, its center line
being 61 inches above the floor. There are 200 tubes, 2
in. in diameter and 7 ft. long; the grate is 414 ft.
square.
inclined downward at the back end to allow of climb-
ing and descending grades equal to 800 feet to the mile
without exposing any uncovered part to the fire. The
cylinders are 12 by 22 in., and their center lines are
placed 18 in. above the floor and 61 in. apart. The pis-
ton rods connect with independent crossheads sliding
upon steel girders supported at their ends by stand-
ards bolted to the floor beams.

The driving wheels are 44'6 in. in dianeter, flanged
upon their lower edge like the balance wheels of the
trucks, and are mounted upon steel axles 6 in. in di-
ameter, which extend through a sliding box contain-
ing the journals. The boxes slide in cast iron ways
placed at right angle to the line of theengine, and each
axle has a crank keyed upon its upper end. The well
known slotted yoke connection is used. The slide
valves are of the usual locomotive form. The linksare
placed in a horizontal instead of a vertical position,
and are operated by two bell cranks. The throttle
valve, link rod, brake, and coupling rods, and the con-
nection between the driving boxes for producing pres-
sure against the rails, are,operated by hydraulic power,
although hand levers are also provided.

Adhesion of the driving wheels to the rails is ob-
tained by means of a cylinder and piston secured to
the sliding boxes. The engineer is on an elevated
platform in the front part of the engine, the fire-
man being at the rear end. The former has an un-
obstructed view through the windows of the monitor
roof, and before him are five hydraulic cocks, which
control the throttle, links, sliding boxes of the driving
wheels, the brake, and the coupling rods of the entire
train, while just above are steam and hydraulic pres-
sure gauges and indieators, whistle and bell ropes, ete.
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The seats are upholstered like the rest of the!
and comfort and luxury have been carefully .
At each window is a spe-°

The crown sheet is arched in shape, and is!
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;With an engine thus furnished with provisions for
' griping the rails, steep grades become of minor im-
‘portance, as the steepest possible can be ascended if
the requisite power is provided.

! Cneturn of the cock controlling the couplings di-
lvides the train into segments of separate cars, each of
I which has a brake which acts automatically upon de-
] tachment from the train. This partially destroys the
| momentum of the whole, and a collision could only
take place by a succession of comparatively light blows
'from the engine and slowing sections of the train, in-

!stead of by a single blow with the momentum of the

{ whole train.

I The brakes are operated upon the balancing wheels
} of the trucks, but they may also be fitted upon the
supporting wheels. The action of the brakes is well
illustrated by rails between the rolls of a rolling mill,
except that the action is reversed. It is apparent that
no slipping of the wheels can take place, no matter
what pressure may be brought to bear upon them.

In the illustration, Fig. 2 is a plan view of a train
on a sharp curve, Fig. 3 is an end view of the track and
engine, Fig. 4 is a section through tender and track,
and Fig. 5 is a section through the car.

From the foregoing it will be seen that this system is
as applicable for surface as for elevated railroads. It
mmay be more cheaply built than the ordinary road, as
_the construction of the rolling stock allows the contour

of the ground to be more closely followed. As an ele-
} vated road in cities, the permanent structure presents
far less obstruction to light and air than the usual
form. The center of gravity of the cars and engine is
'brought as low as possible, thereby lessening the effect
of leverage caused by wind pressure. The smooth,
even surface of the exterior of the entiretrain serves to
decrease the resistance to the wind, and permits a high

rate of speed.
— O

The Salt Mines of Nevada.

If the salt formations of Nevada were in railroad
communication, there would be no market in this coun-
try for the foreign article. In Lincoln county, on the
Rio Virgin, thereis a deposit of pure rock salt which
is exposed for a length of two miles, a width of half
a mile, and is of unknown depth. In places, canons
are cut through it to a depth of 60 feet. It is of
ancient formation, being covered in some places by
basaltic rock and volcanic tufa. The deposit has
been traced on the surface for a distance of nine miles.
It is so solid that it must be blasted like rock, and so
pure and transparent that print can be read through
blocks of it a foot thick. At Sand Springs, Churchill
| county, there is a deposit of rock salt 14 feet in depth,

free from any particle of foreign substance, which can
be quarried at the rate of five tons a day to the man.
The gr umboldt salt field is about fifteen miles
long by six wide.

‘Whenthe smmmerheats have evaporated the surface
water, salt to the depth of several inches may be
scraped up, and underneath is a stratum of pure rock
salt of unknown depth. Soda, borax, and other val-
uable minerals also exist in large quantities near
these localities, and branch railroads will sooner or
later bring them into market. A considerable busi-
ness in gathering borax is already established on the
line of the Carson & Colorado Railroad. If Nevada
will cut down her working expenses and develop her
natural resources, she will be above the necessity of
seeking land grants from her neighbors or from the
general government.—San Francisco Bulletin.

The Effect of Heat on Metal,

Everybody, observes one of our contemporaries, who
has used the Brooklyn Bridge, must have noticed the
overlapping slides at the middle of each span that
allow the structure to grow short or long as the weather
is cold or hot, and the marks thereon that indicate a
distance of several feet between the extremes of con-
traction and expansion. Yet few suspect that the
bridge contracts or expands sideways from the heat of
thesun, though the degree is so small as to be almost
imperceptible, and not nearly so great as if the bridge
ran north and south. The samephenomenonhas been
noticed of late in structures of stone and iron. The
Washington Monument leans to the east in the morn-
'ing and to the west in the afternoon. A plummet line
suspended in the interior of the dome of the Capitol at
Washington was found by actual measurement to
swing over a space of 414 inches, making a total dip
from the perpendicular of 8%4 inches. This movement
involves the entire dome. Some yearsago a learned
monk in Rome suspended a plummet in this way from
the top of the dome in St. Peter’s, and was astonished
to find this mysterious movement. He attributedittoa
third and undiscovered motion of the earth, but it was
afterward explained as the effect of the action of the
sun on the metal of the dome.

———

REFERRING to our navy, a daily paper reports the
Atlantic Squadron as beingunder sealed orders to pro-
ceed to the scene of the recent fishery troubles. It is
further facetiously remarked that the fishermen will
protect the navy while upon the excursion.
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NEW YORK HARBOR.

The Chamber of Commerce some months ago was
petitioned by a large number of merchants and agents
of shipping to take some action looking to the erection
of an enlarged and, if possible, more convenient chan-
nel into this port. Its committee on this subject called
a public meeting, and formed a large general commit-
tee on harbor improvements and protection, embracing
a number of the most influential men connected with
public affairs and commerce. This meeting also result-
ed in an earnest petition to Congress, asking that the
Secretary of War
be authorized to
advertise for and
‘“contract with
responsible par-
ties for the speedy
deepening and
widening of a
channel to afford
30 feet depth of
water and not less
than 500 feet in
width at mean
low tide, which
would afford 85
feet and a width
of 1,500 feet at
high tide, in and
through that part
of the bay at San-
dy Hook which
experience and
judgmentindicate
as best calculated
to be permanently
maintained by
nature alone after
the first guiding
and aiding works
have been con-
structed.” It was
intended that no-
thing be paid un-
til the object be
partly attained—
the profits and a
large proportion
of the expense to
be entirely depen-
dentupon theself-
sustaining charac-
ter of the work.
The necessity for
such relief has
been most appar-
ent and pressing
for a long time,
and it only needs
to glance at the
change which has
taken place in the
requirements of
vessels (Fig. 1) to
be strongly im-
pressed with this
fact. The memo-
rial was forwarded
to Congress and
presented in the
House, but as yet
no specific action
has been taken.
The Chairman,
Mr. A. Foster Hig-
gins, of the Stand-
ing Committee of
Harbor and Ship-
ping, caused to
beinitiated on be-
half of the Cham-
ber of Commerce
of New York a
simple, plain, and
business-like way
of grappling with
the subject. Two years ago, work was commenced
by having a series of historical maps and models
made. These clearly indicate the areas on which
extensive improvements might be undertaken. The
numerous maps, extending back 150 years, embrace
the entire harbor from Long Branch on the south
to Yonkers on the north, the east side of Jamaica
Bay on the east and Raritan River, just west of Perth
Amboy, on the west. There are also sectional maps
giving all the changes that have taken place in the
outer bay between Sandy Hook and Coney Island from
1735 to 1884. The alterations in Coney Island and
Sandy Hook are especially interesting as clearly show-
ing how important their protection and retention are
to the maintenance of the present andimproved depths
in-the outer bay. Although these maps cover the larger
part of the subject, it is still necessary to make con-

A, NEW YORK CITY.

BIRD'S EYE VIEW OF NEW YORK HARBOR, WITH WATER REMOVED.

B, BROOKLYN.

tinuous and simultaneous tidal and current observa-
tions in order to secure the factors with which to cal-
culate the velocity, direction, volume, and exact effect
of each separate body of water upon each channel or
upon any harbor works that might be erected.

This important map work was followed by the carv-
ing in wood of several models. The accompanying
illustration is a photographic reproduction of the gene-
ral small scale model, 8% inches to the mile, which
represents an area of 800 square miles inclosed within
the limits above mentioned. Theheightsand depths of

C, JERSEY CITY. D, NEWARK. E, STATEN ISLAND.

the hills and valleys, and the channels and shoals in
the upper and lower bays of New York Harbor, are
accurately carved from solid wood. The wooded and

marshy regions and the buildings of the cities and vil-.

lages are all indicated in relief and appropriately
painted. When water is let into the depressions which
represent the ocean, bays, and tributary rivers, we ob-
tain an effect as perfect as though the region were
viewed from a balloon.

This work, which has now occupied some two years,
has been intrusted to Capt. F. I. Palmer, C.E., and a
corps of able assistants ; the results show the untiring
industry expended in collecting necessary data, which
has been so arranged that every valuable detail can be
brought into service. .

To thoroughly understand the character of the bot-
tom of the outer bay, it is necessary to study carefully
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¥, CONEY ISLAND.

the force and directions of the currents passing be-
tween Sandy Hook and Coney Island,which are distant
from each other 7 miles. The accompanying outline
map, or key to the large view, will serve to make the
following description plain.

The outer bay isscoured by two great forces—one,
from the inner harbor through the Narrows, made up
of the Hudson and East River, Long Island Sound and
Newark Bay waters, and the other, from the outer har-
bor, a compound of Raritan Bay, Raritan River, and
Arthur Kill waters with those from Sandy Hook Bay
and the Shrews-
bury and Nave-
sink basins. Both
of these forces
pass seaward be-
tween Sandy
Hook and Coney
Island, being divi-
ded by the Dry
Romershoals, and
it is estimated
that the quanti-
ties of flood tide
waters are almost
identical on eith-
er side of the
shoal, while the
ebb tide waters
are from ten to
fifteen per cent
stronger over the
east bank and
through the chan-
nels north than
through the chan-
nels on the south
side of this shoal.
It is probable that
none of the waters
that pass through
the Narrows on
the ebb tide ever
flow south of this
shoal, except at
the seaward end
of the bar, and
under special con-
ditions, such as
high freshets or
the backing up of
the waters by
unusual winds.
The water flow-
ing through the
Narrows, al-
though coming
from three dis-
tinct sources, may
be regarded as a
single stream run-
ning in a souther-
ly direction so far
as the effect on
the channels of
the outer bay is
concerned. The
outer harbor wa-
ters, on the other
hand, are divided
into two indepen-
dent forces which
only unite on the
same course as
they elbow their
way through the
opening between
Sandy Hook and
Coney Island, the
Sandy Hook force
running northerly
directly opposite
to the inner har-
bor waters, and
the Raritan Bay
force easterly and
at right -angles to both, these latter waters squeezing
their way between the others and forcing them to
assume like itself an easterly direction and keep their
own side of the way. The constancy of these forces is
shown by the fact that the sand bar fronting the-
entrance has maintained its position and depth with
very slight variation during the past fifty years. This
bar is the result of the flood tide fromn the ocean and
storm wave power on the one hand as opposed to the
ebb tide and freshet power on the other.

The extensive inner -bar, west and alongside of
Flynn’s Knoll, has during the past 150 years, with two
doubtful exceptions, only varied 8 feet in depth.
The Dry Romer has been nearly equally constant.
The outer bar, or Gedney’s Channel, has not varied
4 feet during the above period.

The only two channels in use at the present time

G, SANDY HOOK.
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are the Main Ship and Swash, Gedney’s Channel giv-
ing them common access to the ocean across the outer
bar. The former, although much longer and requir-
ing five different courses to navigate it, is principally
used, owing to its deeper water. A third channel,
called the East, requiring only two different courses,
was only known in an official and published form in
1835, when the work of the U. S. Coast Survey was
begun. During the past fifty years this channel has
proved the most constant of the three ; the deep water
area had, as shown by a careful comparison of official
surveys, improved twelve per cent in 1857, fifteen per
cent in 1872, and 30 per cent in 1884 over its state in
1835. The depth over the bar fronting it, the only
obstruction to a free and unimpeded channel to the
ocean, hasdeepened about 214 feet.

In response to the general demand for more water,
there are to-day several proposals for effecting the re-
quired relief. Probably the oldest plan is to build an
artificial bar well out in the ocean to prevent the storm
sand from being driven on the natural bar ; another is
to dredge a channelway through the outer and inner
bars of the ship channel, and protect the places so
dredged by submerged jetties; a third is to run stone
dikes northeast from Sandy Hook and thus contract
the entrance ; a fourth is to let the existing channels
alone and to dredge out and maintain by jetties the
East Channel, thereby obtaining nearly a direct line
into New York ; a fifth, and last, the construction of a
stone dike running south-southeast from Coney Island
for a distance of about 4 miles across the entrance, to
greatly confine the waters and force them to scour the
channel out. These planscannot be all right, or even
reasonable ; some would probably ruin the port. It
would therefore seem prudent, considering the enor-
mous interests involved, to ascertain without delay the
exact movements and relations of the fqgges to each
other as affecting the several channels. The qu#tion
arises, apart from the greatsaving in distance, whether
the East Channel is not the best one to improve ; only
one set of watersfrom theinnerharbor passesthroughit,
and there is no collision of currents to cause deposits ;
while the Main Ship and Swash channels have two and
three conflicting forces at work over their area. But
before any particular method is adopted, it would cer-
tainly be wise and prudent to acquire, by a series of
accurately made and extensive observations, an abso-
lute knowledge of the velocities and directions of the
moving waters at every depth. The

The Proposed Permanent Exhibition of the Three
Ameriecas,

On the 4th of March, 1889, the Constitution of the
United States will have completed the first century
of its existence, and on the 12th of October, 1892, four
centuries will have elapsed since the discovery of
America by Columbus. These two anniversaries are
events of the greatest importance in both the history
of the United States and of the world. It is there-
fore thought eminently fitting that they should be
celebrated by the nation at large, in a manner suited
to the dignity of its position. The approach of two
occasions of such historic interest has been the in-
centive of a number of proposed exhibitions in dif-
ferent American cities. New York, St. Louis,
Chicago, and the city of Mexico have each started

Fig. 1.—SECTIONS SHOWING GROWTH OF OCEAN
STEAMERS.

movements toward the organization of expositions
in honor of one event or the other. But the im-
portance of the one, affecting equally the entire
United States, and of the other, being the dawn of
history for the whole hemisphere, makes a more con-
certed and widespread celebration desirable than
could be attained by a private corporation or by
local enterprise. The proposition has therefore been
made, and is now under Congressional consideration,
that the celebration of these two anniversaries shall
be undertaken by the general Government, and shall
take the form of a grand Permanent Exhibition of
the Three Americas, intended not only to commemo-
rate the common starting point in their several his-
tories, but to serve not less for drawing them to-
gether into closer commercial and political relations.

The city of Washington has been appropriately
named as a suitable location for such a gathering.
It is a city in which we all have a common interest ;
and in no other place could a celebration be so . en-
tirely a national affair, and so devoid of local or sec-
tional feeling, as on national territory. The peculiar

created an atmosphere of learning, which attracts an
increasing number of students and investigators.

It is quite time that some decisive action should be
taken if the occasion is to be observed in a fitting
manner. Less than three years remain before the
completion of the constitutional century. We can do
little more than inaugurate the movement by 1889,
but by 1892 it should reach a grand consummation
worthy of our land and hemisphere. It is proposed
that, on this occasion, the President of the United
States, the presidents of the fifteen American sister
republics, the Emperor of Brazil, the Governor-
General of Canada, the King of Italy, in whose
domain Columbus was born, and the Queen-Regent
of Spain, from whose country he set sail, shall unite
in unveiling a colossal statue of the illustrious dis-
coverer of America, to be erected inthe center of the
permanent exhibition grounds at Washington.

_— ——.ttr—
Relation of Mechanics to Architecture.

The different styles of architecture may to a certain
extent be distinguished and classed according to the
kind and the greater or less complexity of the princi-
ples which regulate the stability of the structure. The
simplest kind of stability is that of a single mass rest-
ing on a base ; this is exemplified by pyramids, obe-
lisks, and solitary pillars. Next in point of simplicity
is the stability of a load resting on a lintel whose two
ends are supported by pillars, each of sufficient di-
mensions to be stable in itself. This we find exempli-
fied in Egyptian and Greek architecture, and in those
examples of Roman architecture from which the arch
and dome are absent. The next degree of complexity
consists in supporting the load on each pier of which
the structure consists by a pair of pressures inclined to
each other—that is, by introducing the arch and
dome—and this we see in later examples of Roman
and Italian architecture, and in various styles of the
earlier middle ages, such as the Byzantine, the Lom-
bard, and the Anglo-Norman.

'The perfecting and extending the application of the
arch, so as to sustain the entire load of the higher
parts of the structure by means of the thrust exerted
through ribs suitably formed and arranged, character-
izes Gothic architecture. The balancing of overhang-
ing loads is seen to a certain extent in the beetling bar-
tizans and turrets which form the most picturesque
feature of the Scottish baronial style. The balancing
of bulky arches upon comparatively

problem to be solved is how to improve
one of the existing channels with the
least possible disturbance of the present
regimen of the harbor. The run of the
tides must be coaxed by science, and not
opposed by brute force.

There is a bill now before Congress,
introduced by Senator Warner Miller,
authorizing the appointment of a com-
mission of five practical men, to consider
the best means for preserving the harbor
from injury by dumping and other abuses
which impair its usefulness, and also
from time to time to report any improve-
ments that may be desired to the Secre-
tary of War, who shall transmit them to
Congress. Three of the five will be officers
of the U. S. Engineer Corps, the Navy,
and Coast Survey departments appoint-
ed by the President, and two will be civi-
lians nominated by the Governors of New
York and New Jersey, a board eminently
fitted to consider the question of perma-
nent improvements.

Any work that would augment the com-
merce of New York by providing a shorter,
deeper, and in every respect a better en-
trance to the harbor would be of national
importance, and should therefore be un-
dertaken by the general government,
under whose control it very properly be-
longs, and not by the States of New York
and New Jersey.

The rapid increase in the draught of
large ocean steamers and the sharp com-
petition in speed of the several lines
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make necessary the deepening and
straightening of the channel if we still
desire these vessels to anchor at our docks. Even now
the largest vessels can only come in during certain
stages of the tide, and the least deviation from their
course insures grounding.

If we do not desire their presence, an active indiffer-
ence will in a very short time compel them to seek
other harbors. The builders of steamships have at-
tained speed and size to satisfy public demand, and
they will not be likely to sacrifice these features by so
changing their models that they may easily enter New
York Harbor.'

—_— et r—

BY a very careful test it, has been found that the
strength of a Bushman’s forearm compares with
that of an Englishman of the same weight as 55
to 85.

MAP SHOWING CURRENTS, NEW YORK HARBOR.

character of the city, moreover, specially adapts it to
such a purpose. The large parks and government
reservations, containing in all about 1,000 acres, are
located right in the heart of the city, so that the
exhibition buildings would be more easily accessible
than would be possible elsewhere. Their permanency
likewise would be a most desirable feature at the
national capital, since it is becoming each year more
and more the scientifie, literary, and social center of
the entire country. The treasures gathered in such
an exhibition would therefore be seen and enjoyed
by a greater number of persons from all parts
of our extended territory than could possibly be the
case in any other locality. Already the presence of
such institutions as the Smithsonian, the National
Museurn and Library, and the Patent Office has

© 1886 SCIENTIFIC AMERICAN, INC

slender pillars, whose lateral stability
depends very much on their connection
with the mass above them, is characteris-
tic of Saracenic architecture. The styles
of framework in roofs and in buildings
of wood and iron might be classed in a
similar manner, according to the way
in which the prineciples of statics regulate
the stability of the structure. Another
mechanical characteristic of styles in
architecture is the way in which the
strength of the materials is exerted. In
the obelisk, pyramid, and simple tower
or column, resistance to crushing is also
brought into play ; and the same is the
case with the most elaborate combina-
tions of ribs, groined arches, and tracery
in Gothic architecture. In the styles
which employ architraves supported by
pillars, the transverse strength of lintels
or beams is also employed. The support
of overhanging loads requires the trans-
verse strength of corbels and cantilevers,
and in some cases the tenacity of ce-
ment and cramps. Timber and - iron
framework bring every form of strength
into requisition. A subordinate distine-
tion of styles, founded also on mechanical
principles, depends on the hardness and
= durability of the material of the building.
For example, a certain plainness of style,
which if executed in granite constitutes
majestic simplicity, appears poor and
bare in sandstone, and paltry in brick.—
Professor Rankine, in the Architect.
e ————
Fast Time.

The master car builders held their an-
nual convention at Niagara Falls recently, closing
June 11. The Western members were taken by a
special train of four cars over the Great Western
Division of the Grand Trunk, and a remarkably fast
run was made : leaving Niagara Falls at 9:45 A.M. and
arriving at Windsor, a distance of 22915 miles, at 2:55
P.M.—5 hours and 10 minutes, including stops, of
which there were 13, and three of them 17, 10, and 8
minutes respectively. Excluding stops, the run was
made in 8 hours and 57 minutes—or 2291 miles in 237
minutes. Withthe exception of 11 mileson the Copetown
grade, a uniform gpeed of 60 miles an hour was main-
tained throughout, and the roadbed is in such excel-
lent condition that the cars ran so steadily that it was
observed water in a glass nearly full on the table did
not spill.—Toronto (Ont.) Railway Life.
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THE HALL TYPE WRITER,

The first record of a type writing device was in 1714.
In that year there was issued from the British Patent
Office a document referring to ‘* An Artificial Machine
or Method for the Impressing or Transecribing of Let-
ters Singly or Progressively one after another as in
Writing, whereby all Writings whatsoever may be En-
grossed in Paper or Parchment so Neat and Exact as
not to be distinguished from Print.”

Henry Mill was the inventor. No record of another
attempt appears till 1841. In
1859, Mr. Thomas Hall, of New
York, invented a machine, which
was completed in 1866, and sent
to the Paris Exhibition in 1867.
In 1881, the same inventor pa-
tented the writer now manufac-
tured by the Hall Type Writer
Company, of Salem, Mass. The
present Hall type writer is a
wonderful little machine. It is
claimed that it has the greatest
capacity of any machine in the
market. It has no inked ribbon,
as have the various keyed ma-
chines, but prints directly from
the face of rubber type, thus
avoiding the chance of blurred
work. The type forms are inter-
changeable. Fifteen styles of
English are made ; also type in
Greek, French, German, Span-
ish, Portuguese, Italian, Dutch,
Norwegian, Russian, Swedish,
ete.

The portability of the ‘“ Hall”
writer is a prominent feature.
Its weight is only seven pounds,
and it is inclosed in a handsome
box, usually of black walnut,
but the case may be of any sort
of wood, or covered with plush
or leather. A handle is attach-
ed, for readiness in ecarrying. It seems incredi-
ble that such a little machine should work such won-
ders, but ‘‘ the proof of the pudding is in the eating.”

The Hall manufactory is at 194 to 200 Derby Street,
Salem, Mass., and it is a well stocked and well organ-
ized factory. Various special machines and tools are
required for the work, four of which are shown .in
our illustrations. - All the parts of the machine are
made with extreme care, and each part is nicely ad-
justed and fitted.

All the working parts of the-machine are contain-
ed in a frame formed of end pieces and longitudinal
bars, the frame being pivoted in the box containing the
instrument, so that it may be elevated to any desired

Fig. 3

Fig. 4.

angle. The upper bar of the frame is a graduated
scale carrying the stop for limiting the return motion
of the carriage, and the bell for indicating when the
end of the line isreached. The second bar is cylindri-
cal in form, and is provided with series of eireumfer-

ential equidistant grooves, which bear a fixed relation
to the spacing of the lines.

The carriage which sustains and guides the prinecipal
working parts of the machine is formed of two parts
mounted pivotally on the circumferentially grooved
bar, the lower part carrying the inking pad and the
feeding mechanism, the upper part carrying the feed-
ing spring and the ingenious parallel movement which
characterizes this machine.

The inking pad is mounted upon a plate having an

Fig. .—THE TYPE WRITER IN USE

aperture opposite the point of printing, and the upper
part of the carriage is provided with an impression
screw directly opposite the aperture in the lower part.
Between the upper and lower part of the carriage is
arranged a system of arms by which a perfectly paral-
lel motion in two directions is secured, and upon the
mechanism of the parallel motion is secured the rubber
type plate, which is furnished with the letters and
characters to be impressed upon the paper.

An arm extends from the support of the type plate
outward, in front of the machine, between the upper
and lower portions of the carriage. To this arm is piv-
oted a single key carrying a conical pin or pointer,
which may be inserted in any one of a series of cavi-
ties in the index plate. In the bottom of each cavity
there is a letter or character corresponding to one of
the letters or characters on the type plate carried by
the parallel movement; and the index plate, parallel
movement, pointer, and impression screw are arranged
relatively to each other so that when the pointer is

inserted inone of the cavities of the index plate, the |

letter or character represented by that cavity will be
brought under the impression screw, when the down-
ward movement of the key will press the carriage
downward, bringing the impression screw into contact
with the back of the type plate, and pressing the par-
ticular letter of which an impression is required down-
ward into contact with the paper lying over the third
bar of the main frae.

Fig. 2.

The power for feeding the carriage forward is sup-
plied by a spring contained by the drum mounted on
the top of the carriage, and provided around its peri-
phery with teeth engaging the circumferential grooves
of the bar upon which the earriage is mnounted, The
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spring is wound whenever the carriage is returned
to the point of starting, and the forward step by step
movement of the carriage is effected by an escapement,
mounted on the right-hand side of the carriage and
working into the circumferential grooves of the bar.
The escapement is arranged so as to permit the carriage
to move forward a distance equal to one or two divi-
sions of the bar, as the character of the work may re-
quire, the change in the spacing being effected by a
small cam at the side of the carriage.

The escapement key is mount-
ed on the lower half of the car-
riage, in position to be engaged
by the upper half of the car-
riage, when the latter is pushed
downward in the act of print-
ing ; and to the forward extremi-
ty of the key is pivoted a finger
piece, which may be depressed
so as to operate the escapement
independently of the printing
mechanism. Upon the spacing
key is mounted a latch, which
may be moved independently of
the key when it is desired to
shift the carriage quickly in
either direction. Whenthespac-
ing key is depressed, it engages
one of the grooves of the rounded
bar, and at the same time lifts
thelatch out of engagement with.
the groove in the upper side of
the bar, when the latch springs
laterally one or two spaces, ac-
cording to the adjustment of the
spacing key ; and before the key
is released from the groove in
the bar, the latch enters a groove
in the top of the bar, so that,
when the key is entirely with-
drawn from the groove of the
bar, the carriage will be liberated
and moved forward until its
motion is arrested by engagement with the latch.

Under the longitudinal bar of the main frame, upon
which the printing is done, is located a paper-feeding
roll, which is partly incased by a semi-cylindrical
metallic casing which shuts over the paper and over
the beveled edge of the printing bar, and holds it
accurately in position for printing, and also presses the
paper into close contact with the rubber paper roll, so
that, whenever the roll is turned, the paper will be

Fig. 6.

moved forward for a new line. The shaft of the paper
roll is provided with a milled head at one end, by
means of which it may be turned to move the paper
forward or backward as may be desired. In the inner

face of the milled head are formed radial notches,
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which are engaged by a rounded spring fastened to the
end of the frame. The spring and notches serve as a
stop for spacing the lines. The roller shaft is also pro-
vided with a key, by which it may be turned forward
thg amount required to feed the paper for a new
line.

The type plates are changed by loosening and
tightening two small serews, and the inking pad may
be lifted out and replaced by one of another color,
after unlatching the upper portion of the carriage
and lifting it from the lower portion.

Fig. 1 represents the type writer in
use ; Fig. 2, the carriage opened, show-
ing the ‘‘motion”; Fig. 3, a group of
type plates ; Fig. 4, a graduating ma-
chine for the bell rods and ‘“elips”;
Fig. 5, adevice for easing the ‘‘mo-
tions,” that they may run smoothly;
Fig. 6, a machine for grinding the
rubber rollers ; Fig. 7 illustrates the
process of vulcanizing type plateé and
rubber rolls. The Hall type writer
was awarded the medal of superiority
at the semi-centennial fair of the
American Institute, in New York, and
the John Scott Medal by the Franklin
Institute, of Philadelphia, an honor
conferred on no other writer.

The Hall type writer has many
points peculiar to itself which cannot
be claimed by other writers, at the
same time doing all the varieties of
perfect work that are done by any
writer. The Hall type writer is ex-
ceedingly siniple, having only a frae-
tion of the parts possessed by the
keyed machines. 1t is perfectly port- @
able, being of convenient size, and
weighing only 7 pounds.

Each type plate has seventy-
three characters. Fifteen styles of
type are made for writing English,
and many for other languages. The
printing, being direct from the face of the type, is legi-
ble like ordinary printing. The machine takes paper
of various widths and thicknesses, and will write on
postal cards or envelopes. It will print with single or
double spaces as required. It allows of the making of
corrections with great ease.

The most intricate blanks may be readily filled in;
letterpress copies from the writing are perfect ; hekto-
graph copies may be taken by using a special ink;
manifold copies are secured by the use of ‘‘manifold”
type forms—six good copies being readily obtained.

Catalogues may be had and all special infermation
obtained by addressing the office of the company, 200
Derby Street, Salem, Mass., U. S. A.

—_———etr—
MENNIG’S STEAM ENGINE.

Among the steam engines that figured at the Anvers

Exhibition was that of the Mennig Brothers, of Cureg-

hem. Thisengine, which we figure herewith, has four
plane slide valves (two escapement and two adnission
ones), that move in planes parallel with the axis of
.the cylinder. The axes of the rods of the admission

=———

Fig. 7.—VULCANIZING TYPE PLATES AND RUBBER
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der. These valves are actuated by a shaft which is
parallel with the axis of the cylinder, and which is
driven by the main shaft through the intermedium
of a pair of bevel gears. The distributing shaft car-
ries the motive camns of the four slide valves and the
helicoidal gearing that revolves the governor. The

two cams of the admission valves consist of oblong
sockets which slide along a square portion of the
distributing shaft, and are connected with each other
by a bent lever moved by the governor, which thus
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Great Aggregates from Doubling Small Amounts.

The delusive result or multiplying by two, or dou-
bling numbers several times, is very well illustrated
in the following story, which a Western newspaper
man has set going the rounds:

A merchant employed a clerk, who wanted the
place principally to learn the business, ‘ salary being
no object.” At the suggestion of this industrious
seeker after knowledge and contemner of worldly
goods, the merchant willingly consented to fix the

salary at 1 cent for the first month,

regulates their position, and, consequently, the dura-
tion of the admission. As soon as the cams permit
it, the admission is closed by springs that act upon
the valve rods outside of the distributing boxes. The
escapement valves have rods that are parallel with the
axis of the cylinder, and are actuated by an undu-
lating disk fixed upon the distributing shaft. This
disk communicates a backward and forward motion
to alever that acts upon the valve rods.

The governor is of the Porter style, and is pro-
vided with a cataract.

The builders have taken care to construct the sockets
and valve rods in such a way that the wear to which
these parts are exposed may be easily taken up.—
Chronique Industrielle. '

—_— et ——————————————

TRANSPARENT SOAP.—According to Wright, many

of the finer grades of transparent soap sold in England '

MENNIG'S STEAM ENGINE.

2 cents for the second month, 4 cents
for the third, 8 cents for the fourth,
and so on for three years. Here is
the ‘‘account,” as figured out by the
bookkeeper, which we may well be-
lieve “ staggered ” the merchant : First
month .01, second month .02, third
.04, fourth .08, fifth .16, sixth .32,
seventh .64, eighth $1.28, ninth $2.56,
tenth $5.12,--eleventh $10.24; twelfth
$20.48, thirteenth $40.96, fourteenth
$81.92, fifteenth $163.84, sixteenth
$327.68, seventeenth $655.36, eighteenth
$1,310.72, nineteenth $2,621.44, twenti-
eth $5,242.88, twenty-first $10,485.76,
twenty-second $20,971.52, twenty-third
$41,943.04, twenty-fourth $83,886.08,
twenty-fifth $167,772.16, twenty-sixth
$335,544.32, twenty-seventh $671,088.64,
twenty-eighth $1,342,177.28, twenty-
ninth $2,684,354.56, thirtieth $5,368,-
709.12, thirty-first $10,737,418.24, thirty-
second $21,474,836.48, thirty-third
$42,949,672.96, thirty-fourth $85,899,-
345.92, thirty fifth $171,798,691.84, thir-
ty-sixth $343,597,383.68 ; total salary
for three years, $687,194,767.35.

This is, we suppose, a modern com-
panion of the old story where a Hun-
garian King bankrupted himselt by
paying (?) a blacksmith for putting in
32 nails in the shoes of a horse at the
rate of a penny for the first nail, two for the second,
ete., and suggests also the computation which shows
that a grain of barley to the first square of a chess-
board, two grains to the second square, and so on
through the 64 squares, will give a final aggregate ex-
ceeding the whole barley crop of the world through
an indefinite period. Such facts, however, always
strike one with wonder the first time they are brought
before the mind.

————tr———
South Polar Inspection.

Since Wilkes and others found the Antarctic coast -
line ‘‘impenetrable,” the U. S. Government should
send a vessel provided with a suitable captive balloon
outfit, so that if the 1,500 miles or more of inaccessible
cliff 3,000 feet high cannot be passed over, it may, at
least, be peeped over. From attainable altitudes, aided
by telescope and camera views, to be magniﬁed, much

ROLLS.

do not contain glycerine, as advertised, but sugar.|that is interesting may be learned. And such a bal-
Sugar seems just as well adapted to making transpa-|loon can be easily manipulated so as to safely land

rent soaps as glyecerine.

As sugar is admitted into|passengers and supplies on these cliffs, secure com-

England free of duty, and is hence very cheap, this| munication, and bring them away when done.
valves are at right angles with the axis of the cylin- | application of it becomes possible.—Soe. Chem, Ind.
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ENGINEERING INVENTIONS.

A mechanism for driving hand cars has
been patented by Mr. Ferdinand E. Canda, of New
York city. It consists of a series of links united in the
form of a lazy tongs, arranged to be extended and con-
tracted to impart rotary movement to a crank shaft, by
a double armed hand lever, so that the car may be
driven at a high speed by ordinary hand power,

A cattle car has also been patented by
theabove inventor, which has an arrangement of food
bins, feeding sack, and water trough of novel construc-
tion, so contrived that the car may be used to carry cat-
tle in one direction, and freight or merchandise on the
return trip, the feeding boxes being adapted to fold
back out of the way.

A water tank for cattle cars forms the
subject of another patent issued to the same inventor,
the tank being arranged beneath the flooring of the car
and provided with connections whereby it is filled and
the water forced therefrom through a nozzle located
above the roof of the car, the parts and their connec-
tions being so constructed as not to be injured by ex-
cessively cold weather.

A railroad tie has been patented by Mr.
Thomas A. Davies, of New York city. This invention
consists of friction plates to be driven into the tie be-
neath the bases of the rails, the plates being tapered
and arranged, two near each side of the tie, inclined to
the grain of the wood, to prevent the ties from being
worn by the movement of the rails.

An ore conveyer has been patented by
Mr. John Q. Day, of Red Cliff, Col. It consists of an
endless wire cable carrying buckets, and arranged to
run over grooved wheels, the motion of the cable being
caused by the weight of the charged buckets, there be-
ing devices whereby the speed is automatically regulat-
ed, and the buckets filled and dumped automatically.

A throttle valve has been patented by
Mr. James A. Stout, of Belleville, Ill. The valve casing
is formed of two parts, one having a discharge passage
near the middle of the casing, and the other having
valve seats opposite the discharge passages, circular
valves being connected in pairs by stems and carried by
a forked cross arm secured to a spindle journaled axial-
ly in the valve casing, whereby the valves and valve
seat will be evenly worn by use to a truebearingsurface.

—_—tee—
MISCELLANEOUS INVENTIONS,

A damper attachment has been patent-
ed by Mr. Isaac A. Abbot, of Denver, Col. It consists
of a hook-shaped spring clamp, made to be easily at-
tached, and to grasp the damper shank, and by friction-
al contact therewith to hold the damper in any position
to which it may be moved.

A saw guide has been patented by Mr.
John F. East, of Tanner’s Creek, Va. The invention
consists in a support holding guide carrier arms, having
their guide ends adjusted laterally, making a simple
construction of top guides for circular saws, easily ad-
justable, so the guide may clear the saw teeth.

A cartridge holder has been patented
by Mr. Milan S. Barker, of Wellington, Kan. It is
composed of a single piece of spring wire bent to form
a novel holder or clasp for paper and metal shell car-
tridges, to be carried about the person, in or on hunting
vests or coats and in a belt around the body.

A cotton gin feeder has been patented
by Mr. Jesse G. Wiley, of Lockhart, Texas. It consists
of a rectangular inclined box with spiked feeding belts,
a revolving fan blower at the upper end of the box and
a screen at the opposite end and lower side, the device
being simply made, taking up little room, and feeding
rapidly.

A steering attachment for sleds has been
patented by Mr. Orlando A. Thayer, of Paris, Me.
Steering bars are pivoted to the forward parts of the
runners, and held up by spiral springs, but in such way
that by pulling upon a cord the lower part of either bar
will be brought into contact with the snow or ice, turn-
ing the sled toward that side.

A bureau has been patented by Mr.
Theodore J. Palmer, of New York city. This invention
combines with a base and swinging case for drawers,
representing a bureau, a back frame for a glass, so as to
represent a bureau with a glass above it, or by swing-
ing open the bureau part an elongated mirror is pre-
sented, to take in the whole figure of a person.

A sewer has been patented by Mr. Chas.
Schiggmeister, of Brooklyn, N. Y. The sewer pipe has
a valve pivoted in it, and a branch pipe formed around
such valve, so that the discharge of waste water will
not be prevented by a back flow of sewage'in the sewer,
and the back flow will notrise into the drain pipes and
force sewer gas into the air or buildings.

A hopple has been patented by Mr.
John T. Stoll, of Sacramento, Cal. It is of that class
which consists of leg straps and a connecting chain with
aswivel, but the arrangement and form of the loops con-
necting with the chain is such that they are not liable
to bruise or cut the legs of the animal, either when
walking or lying down.

A broom holder has been patented by
Mr. Jacob J. Hiner, of Harvard, Ill. It consists of a
wire bent at its ends toformtwo eyes in alignment, and
looped between its ends to form a circular spring-hold-
ing side at each side of the eyes, connected by an inte-
gral inclined cross piece, the holder being made of a
single piece of wire.

A machine for shrinking hat bodies and
other articles has been patented by Mr. James Dunlap,
of Boston, Mass. It has a revolving shaft carrying
arms on which perforated drums are mounted, revolved
by suitable gearing, pipes conducting steam to the
drums, the machine having great capacity, being simple
in construction, and working rapidly.

A band cutter and feeder for thrashers

has been patented by Mr. William Tennison, of Mount
Vernon, Ind. Ithasan endless feed apron and slotted

feed table, with vibrating arms for feeding the bundles,
and vibrating band cutter, with other novel features,
the construction being such that it can be placed at
either or both sides of the feed hopper of the thrashing
machine.

A physician’s buggy case has been pat-
ented by Mr. Joseph J. Stevens, of Coalesburg, Mo.
This invention consists mainly in the manner of com-
bining two opposite medicine or instrument boxes, and
attaching to them a single lid, making a case conveni-
ent to carry in a buggy or in the hand, when the medi-
cines and instruments will be easily accessible, and
which is waterproof.

A straw burning attachment for stoves
has been patented by Mr. Silas C. Purdy,of Atkinson
Neb. It consists of a fire box adapted to the front of an
ordinary cook stove, on which a straw or fuel reservoir
is adapted to be set when filled, and turned bottom up-
ward, the construction being such that the draught can
be readily regulated, while the attachment does not
interfere with the ordinary uses of the stove.

A hoisting and lowering apparatus has
been patented by Mr. Augustus Ilse, of Evanston, Wy-
oming Ter. This invention embraces a rectangular
frame attached to a heavy base to support the appara-
tus on the floor of a building inside of a window opei™
ing, there being a cross piece carrying a swinging arm
or boom hinged to the frame, makinga device for hoist-
ing and lowering furniture, goods, etc.

A horseshoe has been patented by Mr.
Edwin A. Monroe, of Saratoga Springs, N. Y. Ithas a
continuous calk, and inwardiy and forwardly project-
ing lips at its heel, with upwardly projecting lugs,
and other novel features, making a shoe which can be
readily put on by an amateur after fitting by an expert,
and also one which will not ball or pick up stones, and
will give the horse an excellent foothold.

A process of casting car wheels has
been patented by Mr. William Wilmington, of Toledo,
Ohio. This invention covers an improvement on a
former patent of the same inventor, to secure with cer-
tainty the melting of ferro-manganese or spiegeleisen
before it has entered the mould of a car wheel, thus bet-
ter attaining the gradual modification of the chill-
hardening properties of the cast iron in varying degrees
in different parts of the wheel.

A glass beveling machine has been pat-
ented by Mr. Thomas F. Gilroy, of New York city.
Combined with a grindstone and itscarriage, and means
for moving the latter back and ' forth parallel with the
axis of the grindstone, is an adjustably pivoted and
spring pressed rod for holding the glass plate on the
carriage against the grindstone, with other novel fea-
tures for automatically shifting and pressing the edge
of the glass against the stone.

A circular knitting machine has been
patented by Messrs. Wm. Pearson, Wm. R. Brown, and
HerbertPrice, of Salt Lake City, Utah Ter. This inven-
tion provides means for raising the needles when prepar-
ing for *‘ribbing ** by means of a semicircular bar insert-
ed in the inner portion of the tube,the bar having notches
to raise the proper number of needles at once, and be-
ing moved from the outside by handles or hooks, to
catch the needles by the shoulders.

A machine for waxing paper has been
patented by Mr. Edward G. Sparks, of Brooklyn, N. Y.
This invention consists in the novel use of one or two
heated blankets charged with wax or paraffine, and so
arranged thatthe web of the paper to be waxed may be
drawn beneath or between these blankets, and so wax-
ing the paper that it will not need any subsequent treat-
ment, such as reheating, polishing, or scraping, to re-
move surplus wax.
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Tunneling Under the Hudson River. Giving full par-
ticulars of the prosecution of the work thus far. With
working drawings, in 27 handsome plates, showing all de-
tails. By S.D. V. Burr. $2.50. For sale by Munn & Co.,
361 Broadway, New York.

Machinery, Tools, and Supplies of all kinds. Prices
on application. Estimates furnished. C.L. Jackson &
Co., successors to Jackson & Tyler, No. 54 German St.,
Baltimore, Md.

Emery Wheels of unusually superior quality for wet
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa.

A Catechism on the Locomotive. By M. N. Forney.
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent
on receipt of the price by Munn & Co., 361 Broadway,
New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready.

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

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

The Knowles Steam Pump Works, 4 Washington
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue. in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

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

&o as you Please,

but if you are constipated, or have sick headache, bad
taste in the mouth, rush of blood to the head, bilious
complaint, or any similar difficulty, you should go at
once to your druggist for Dr. Pierce’s “ Pleasant Purga-
tive Pellets,” the most efficient means for eradicating it,
by correcting all disorders of the liver, stomach, and
bowels. Small, sugar-coated, agreeable to take, and
cause no pain or griping. By druggists,

Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center St., N. Y.

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

Greene, Tweed & Co., Railroad andj Manufacturers’
Supplies, have removed to 83 Chambers St., city.

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

Grimshaw.—Steam Bngine Catechism.—A series of
thoroughly Practical Questions and Answers arranged
80 as to give to a Young Engineer just the information
required to it him for properly running an engine. By
Robert Grimshaw. 18mo, cloth, $1.00. FKor sale by
Munn & Co.,3A1 Broadway, N. Y

Curtis Pressure Regulator and Steam Trap. See p. 142.

Best Automatic Planer Knife Grinders. Pat. Face Plate
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H.

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

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

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

60,000 Eimerson’s 1886 {28 Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U.S. A.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co., 112 Liberty St., New York.

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

Blake’s Belt Studs are the strongest and best fasten-
ing for I.eather and Rubber ‘Belts. Greene. Tweed &
Co., New York.

“How to Keep Boilers Clean.” Send your address
for free 88 page book. Jas. C. Hotchkiss, 93 John St N. Y.

Barrel, Keg, Hogshead, StaveMach’y. See adv. p. 366.

Planing and MatchingFMachines. All kinds Wood
‘Working Machinery. C. B. Rogers & Co., Norwich, Conn.

Nystrom’s Mechanics—A pocket book of mechanics
and engineering, containing a memorandum of facts and
connection of practice and theory, by J. W. Nystrom,
C.E., 18th edition, revised and greatly enlarged, plates,
12mo, roan tuck. Price, $3.50. For sale by Munn & Co.,
361 Broadway, New York city.

Cotton Belting, Rubber Belting, Hose, and Packing.
All kinds. Greene, Tweed & Co., 83 Chambers St., N. Y.

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

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

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and gage or number of question.

Inquiries not answered in reasonable time should

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

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) S. L. M. asks (1) a recipe for making
alcohol from acorns. A. Crush the acorns, winnow
carefully free from shell and skin, mix about 10 per
cent of malt and water, heat to 150° Fah. for a few
hours, strain, mix the liquid with 1 per cent yeast, and
keep at 63° Fah., until fermentation is complete, and
then rectify by several distillations. Personal experi-
ence and technical skill are of the highest importance,
and no success is possible without them. 2. A recipe for
making a snare for insects? A. For nocturnal insects,
such as moths and beetles, a lighted lamp; sugar or
molasses - will attract many. 3. How is hydraulic
cement made? A. In various ways. Sometimes by
calcining and grinding impure limestones. Sometimes
by grinding limestones and clays together and then
calcining the mixture. 4. Could a person who has
good facilities make a good living out of trout culture?
A. Trout culture seems not to be very remunerative
at the present day. 5. Who was the first inventor of-
the cash railway for stores? A. It would require an
extensive and costly search to determine who was the
first inventor of the invention in question. 6. Why
does salt preserve meat? A. It resists the development
of bacteria and low forms of life, as do many other me-
tallic salts. 7. Four arc lamps, with a resistance of
6 ohms each, are joined in series 150 feet apart, the
first lamp 1,500 feet and the last 1,350 feet from the
dynamo. The line wire has a conductivity of 96 per
cent that of pure copper. Its resistance must not
exceed 8 per cent of that of the lamps. The resist-
ance of a foot of pure copper wire 1 mm. in diameter
being 9°94 ohms, what must be the diameter of the line
wire ? The total length of wire is 1,500 +450+1,350=
3,300 feet. The resistance of the four lampsis24 ohms.
Eight per cent of this is 1'92 ohms. A foot of the 96
per cent wire 1 mm. diameter would have a resist-
ance of 9°94+-096 ohm=10'35 ohms. With this as stand-
ard the line wire should be 133:38 mm. in diameter to
give a resistance of 1'92 ohms. 8. What length of No.
0000 pure copper wire will have a resistance of one ohm?
A. 19,605°69 feet. ) ‘
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() W. N. writes: I am using a mixture
of some kind for soldering which is of a milky white
color and smells of alcohol. What is it made of? A.
Possibly it is a solution of lactic acid in alcohol,
with perhaps other ingredients.

3) E. J. N.—See the word asbesto# in
Webster. Lead pipe is made by forcing partially con-
gealed molten lead by hydraulic pressure through dies’
in which a core is inserted.

(4) S. T. W.—The efflorescence on brick
walls to which you refer is quite common. It con-
sists, as a rule, of more or less of sulphate of magnesia
(Epsom salts), contained either in the bricksor the mor-
tar or in both. Unfortunately there is no cure, although
it will often disappear of itself or will only be seen
at long intervals. In some cases painting the walls
with several coats of good oil color has been found
effective. Read a paper on the subject by W. Traut-
wine,contained in SCIENTIFIC AMERICAN SUPPLEMENT.
No. 123 ; also paper on preservation of building mate-
rial in SCIENTIFIC AMERICAN SUPPLEMENT, No. 526.

(5) E. H. asks how near to New York
sulphur springs have ever been discovered. A. While
water containing slight traces of sulphur may be found
within comparatively few miles of the city, the near-
est springs, we believe, which contain a sufficient
amount of sulphur (hydrogen sulphide) to make them
of any medicinal importance are those at Sharon
Springs, in Schoharie County, about 165 miles from
New York.

6) L. M. B. asks: 1. What horse
‘power would a 3 cylinder engine 83%3 inch have at 300
revolutions, 80 pounds pressure? A. A three cylinder
engine, 3 inches cylinder and 3 inches stroke,running at
80 pounds, no expansion, and at 300 revolutions, would
givenearly 8 horse power. 2. What size wire would be
necessary for a dynamo four times the size of the dy-
namo described in SUPPLEMENT, No. 161? A. Use No.
12 and 14 wire. 3. How many 16 candle power incan-
descent lamps should it be capable of running ¥ A.
About four such lights,

() W. H. M. and J. M. ask how and of
®hat material the carbons for electric lights are made.
A. Of finely powdered coke or some other form of car-
bon cemented together with coal tar, pitch, or sugar, and
heated to a high heat to decompose the cementing ma-
terial, and sometimes redipped several times into the
tar or other liquid and reheated. This is the general
method, but there are numerous variations.

(8) M. T. L. says: I am making an
electric motor, like that described in'SCIENTIFIC AMERI-
CAN, vol. liv., No. 7, page 102, and I have a spool 2%
inches between flanges, tube 3 outside, 14 bore, diame-
ter of flange 13{. 1. What size wire shall I use to wind,
and how many layers? A. Use No.16-20 wire, winding
thespoolfull. 2. Have I made my flanges too wide?
A. Your flanges are a good width. 3. How wide an
armature 3¢ thick doI want? A. Make your armature
about 34 inch wide. 4. Would a counterweight on rear
end help any? What length of stroke? A. Use no
connterweight; it would reduce the power; give it 34
inch stroke. 5. Approximately, how much gravity bat-
tery is needed to run it? A. Six to ten cells.

9 G. E. C. asks: What are the
chances for success in the profession of chemistry as
a 'practical chemist? Is it possible for a young
man with a good education but unable to take
college course in chemistry to become a chemist, and
what is necessary to be done? How can one get
started, and while learning is it possible to earn a
fair living by working at the business? Finally, is it
an unhealthy business? A. Chemistry as a profession
is quite healthy, but except for the few is rather un-
remunerative. You will earn little whilein the learner’s
stage. Study at home supplemented by work in the
laboratory would answer as an imperfect substitute
for a regular course.

(10) W. W. R. asks whether railroads
whose motive power is electricity are cheaper than
those employing horse power. A. This depends on
many factors. Where the dynamos can be” worked by
natural power, as by tidal or other mills, an electric
railroad is the cheaper to run. -2. Also, if there isa
description in any of your papers of an electric rail-
road in operation at Baltimore ? A. No, but the New
York electric railroad of the same constructor is de-
scribed in SCIENTIFIC AMERICAN, vol. liii., No. 21.

(11) W. W. C. asks: 1. Will you please
explain the construction of an annunciator on a burglar
alarm, and how it operates? A. Annunciators are fre-
quently worked by drop shutters, connected individu-
ally to the doors or windows of the different apart-
ments. When the connection is made by opening a
protected window or door, the shutter drops, and dis-
closes the name of the apartment. 2. What is it that
makes annunciators so expensive? A. General expen-
siveness of manufacture, royalties on patents, and simi-
lar causes. 3. Of what use is an induction coilin a
circuit? A. In a telephone circuit it substitutes a high
tension current for a low tension one, obviates the ne-
cessity for heavy batteries and large line wire, and
by doing away to this extent with induction effects,
makes the line more sensitive and less sluggish.

(12) W. S. H.—AIll steam launches on
navigated waters have to pay a license fee of $5.00, be
registered, and have a pilot’sand an engineer’s license,
50 cents each, which may be to one person. Launches
on private waters or on waters having no traftic are free.

(18) H. B. asks how to make a boiler
that will heat say about two gallons of water in the
quickest time to 212°. A. By making the bottom with
deep corragations, so as to expose a large surface to the
fire.

(14) H.- A. B.—It is cheaper aud more
economical to carry steam to the distance of a hundred
yards than to transmit power this distance by cable.
Felt and protect the pipe thoroughly. The friction
of the wire cable with its shafts and carrier wheels
is greater than the loss of steam by condensation.
Cable is not as good or cheap as shafting for the
same power for a distance of 300 feet. The turning

of a right angle on a cable need lose no more than 5
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per cent of the power.
knowing the amount of friction in the change wheels
for a given strain. There are examples in which not
2 per cent is lost.

(15) B. F. T.—High pressure engines
exhaust into the air, and realize their power only from
boiler pressure and expansion. Low pressure engines
-add to this about 10 pounds per square inch by creating
a partial vacuum in front of the piston. This style of
engine is not always available, for want of water in
sufficient quantity for condensing the steam. Low
pressure adjuncts are not considered economical for
small engines. Many condensing engines, also, use very
high pressure steam.

(16) D. H. V. asks: 1. Can a complete
vacuum be formed, and, if so, what would be the ex-
ternal pressure on vessel containing same? A. Yes;
about 147; pounds. 2. Does the external pressure on the
vessel denote the exact weight of the atmosphere?
A. Yes; per superficial area. 8. To what height can
water be drawn with sufficient suction power? A. Pos-
sibly, 33 feet or a little more. Generally, 25 to 26 feet.

(17) J. M. S.—The atmospheric pressure
only acts upon surfaces freely exposed to the at-
mosphere. When other pressures are applied, the at-
mospheric pressure is not removed, but rather in-
cluded in the new pressure, so that the atmospheric
pressure, being originally in equilibrium, should not
be added to the mechanical pressure either within or
without a cylinder or boiler. The removal of atmo-
spheric pressure in front of a steam-engine piston is
actually effected by a condenser and pump. The effect
of atmospheric pressure on the steam side of a piston
is absorbed in the indicated steam pressure, and should
not be separately expressed. In avacuum pump there
should only be one expression for force caused by the
removal of the air.

(18) W. C. B. asks a short practical
method of calculating, without the aid of the nautical
almanac, the time of high water on any given day at a
port whose corrected establishment is known. A. The
method for obtaining approximate high water from
the table of the * &tablishment of a port »” requires a
common almanac for the year, which gives the date of
new and full moon. Multiply the average daily varia-
tion of the tides (about 53 minutes) by the number of
days following the last new or full moon, which reduce
to hours and minutes, and add to the *‘established
hour ” for a given place, for approximate high water.

19) J. G. McK. writes: We have boiler
and engine capacity to do our work with 80 pounds
steam. Is it not economy of fuel to carry a higher
pressure, say 80 or 90 pounds? A. On general princi-
ples, high steam and equivalent expansion is said to be
economical, and with the antomatic modern engine a
saving of fuel is thus realized. If your engine has a
cut-off suited for the change, we recommend it. If of
the plain slide valve style, with direct eccentric connec-
tion, with governor operating a throttle or governor
valve, we advise you to let it alone.

(0) R. K.—The solar mean day is 24
hours. The sidereal day is 23 hrs., 56 m., 4'091 s. in
solar mean time, which isthe time of revolution to the
same star.

(21) L. S. D. asks what to use to polish
a new mahogany counter. A. Bees’ wax ! pound,
alkanet root 3 ounce; melt until well colored. Then
add linseed oil and spirits of turpentine, of each 14
gill, straining through a piece of coarse muslin.

(22) C. G. desires a remedy to destroy
ants. A. Use powdered borax sprinkled around the
infested places.

(23) J. L.—Stuttering is a purely nervous
difficulty. The vocal muscles are able to do perfect
work, but, from deficient innervation the mind cannot
command them fully, and the trouble of speech com-
mences, and soon the habit is formed, and generally
grows worse and worse.
will fail, and as the result they do fail. If the fear
could be removed, the trouble would in large part cease.
A cure can be accomplished in no way but by the per-
sistent and determined effort of the sufferer himself.
Others can accomplish little for him. If his attention
and his fear can be removed from the muscles of his
throat while speaking, if he can forgef that any trouble
is there, he will soon improve in his power. T'his is the
one line in which his efforts must be made, and with
persistent patience it can be successful.

®4) D. E. X. asks a remedy for the
“heaves " in a horse. A. Take calcined magnesia,
halsam of fir, balsam copaiba, of each 1 ounce,spirits of
turpentine 2 ounces, with 1 pint best cider vinegar;
give for a dose 1 tablespoonful in the feed, once a day
for a week; then every other day for two or three
months. Wet the hay and other feed with brine. The
horse will cough more at first, but looser and looser
till cured.

(25) J. F. asks how wash bluing, such
asis put up in small wooden boxes, is made. A. Ultra-
marine is thoroughly mixed with small quantities of an
adhesive substance, such as gum arabic, dextrine, or
starch, worked into a thick dough, rolled flat, cut into
square blocks, and rolled by hand into balls.

(26) E. J. K. asks if aluminum is pre-
vented fromrusting by the formation of a thin scale
of aluminum oxjde. A. Aluminum may, like many
other metals, become protected from further oxidation
by the formation of a semi-oxidized film, which may
become a hydrate by the moisture of the air. So far
as we have observed with a bar as cast, broken, and
cut, also as polished, we have not been able to discover
oxidation upon the surface in several months’ exposure
to the air of a room. We are disposed to rank it as
wne of the precious metals of ‘a higher grade than silver,
although, like silver, it has its special affinity.

@7 G. E. B.—Hydrogen gas has the
lowest conducting power of the gases; lead the low-
est conducting power among the metals; asbestos the
lowest conducting power of minerals ; and cotton is pro-
bably the lowest conductor among vegetables, charcoal
being also very low.

This can only be ascertained by !

The mind fears that the words ;

(28) E. H. asks how near to New York
sulphur springs have ever been discovered. A. While
water containing slight traces of sulphur may be found
within comparatively few miles of the city, the nearest
springs, we believe, which contain a sufticient amount
of snlphur (hydrogen sulphide) to make them of any
medicinal importance are those at Sharon Springs, in
Schoharie County, about 165 miles from New York.

(®9) F. S. B. asks for the composition
of hydraulic mortar. A. One part of Portland cement
to two parts of sand.

(30) T. J. G. asks: 1. Explode a charge
of dynamite between two stone slabs of equal weight
and strength, lower one on the ground, and both in
contact with the charge. Would one suffer more than
the other, and which? A. We would expect under or-
dinary cirmcumstances that both would be so de-
stroyed that there would be little choice between them.
2. Suspend a stone slab and explode a charge of dyna-
mite in contact with under surface, would effect be the
same as if exploded on top? A. Substantially the same
if the contact was as perfect.

31) S. V. T. asks for a cement that
will mend china, which will not give . way under cold
water. A. Mix quickly 50 parts of plaster of Paris, 10
of quicklime, and 20 of white of egg, and use imme-
diately.

(32) Sphinx (“L. L. 8.,” “0. J.,, Jr.,”
and ‘““T. L.””).—The Grecians usually represented the
sphinx as a winged lion with the head and breast of a
woman. The great Sphinx of Egypt, however, is a re-
cumbent andro-sphinx, or man-headed lion. It sym-
bolized the mysterious nature of the Deity. The
extended fore paws, and the small temple between
them, are both constructed of masonry. The main
body of the Sphinx is hewn out of a natural eminence
in the solid rock. In several places, deficiencies in the
natural material have}been supplied by a partial stone
casing. In our illustration (June 5), the ruins of the
temple are partially shown. The sketch, however, was
evidently made before the excavations had been car-
ried down sufficiently to expose the paws. It is pro-
bable that either the artist or the engraver has repre-
sented the masonry as extending further back than it
does in reality. The head was originally covered with
a cap, and had a full beard, but the greater part of
both of these has now fallen away, and the outlines
generally are very indistinct.

33) J. E. C. asks: How much would a
composition of gas and air expand in exploding in the
proportion of one of gasto ten of air? A. About 4%
times.

34) W. E. W. asks: Why is it that hy-
drogen is any more diffusive than oxygen or any other
diatomic element? Whyis it that a hydrogen molecule
can crawl between the intervening spaces between the
molecules of an iron cylinder, in attempts to liquefy it,
any more easily than an oxygen molecule? A. The
lighter gases are more diffusive because their mole-
cules, being lighter, move in .the kinetic motions with
higher velocity, and hence travel faster. As for hydro-
gen ‘“crawling » through the pores in aniron vessel,
if it does this any more readily than other gases, it is
on account of its high diffusive power.

(35) H. A. M.says: A has an orange
tree which gives a sour flavored orange. To sweeten
the fruit he makes a hole in the tree and fills it with as
much sugar as he can stow in. This he asserts has the
effect desired. B says it will not sweeten the fruit even
to a small extent. Please say which is correct. A.
We side strongly with B, Why do you not try it ?

36) G. F. H. asks: Will you please in-
form me if silkworms in cocoons can be killed by elec-
tricity, and how it is done? A. We know of no way of
killing silkworms in cocoons by electricity. We are
informed also by the U. S. Department of Agriculture
that they know of no method.

@7 J. B. asks: Is the stroke of an en-
gine the length of cylinder? If not, how is the stroke
measured? What is relative horse power of two en-
gines: 1st cylinder 10 inches, 3 feet stroke, 2d cylinder
12 inches, 2 feet stroke, A. The stroke of the engine
is twice the length of the crank, center of pin to center
of shaft, or the distance of the crosshead movement on
the slides multiplied by two. The 10 inches by 3 feet
cylinder in power has the relation to the other cylinder
mentioned as 23562 to 226°18. These numbers are ob-
tained by multiplying the areas of each cylinder by its
stroke.

(38) Dr. H. S.—Warts may be burned off
by application of nitrate of silver or other caustic, but
we know of no special treatment to prevent their re-
currence. We have printed numerous remedies for
the removal of corns, but as they will go away of
themselves if one wears only shoes that do not press
on them, so they will constantly return, no matter how
many times removed, if one wears tight shoes.

39) H. J. P.—Vacuum gauges do not
indicate pounds, but correspond with'the barometer,and
indicate inches of mercury. Dividing the indication in
inches by two will give you nearly the vacuum in
pounds.

(40) E. S. asks directions by which con-
siderable adulterations of white lead and linseed oil
may be detected by one not a chemist. A. To detect
barytes in white lead, dissolve the latter in dilute ni-
tric acid. Any undissolved residuewill be foreign ma-
terial, and probably barytes.

(41) A. B. asks why infusorial earth is
called electro-silicon. Is it a non-conductor of elec
tricity or anon-conductor of heat? What is it composed
of? A. It isdiatomaceous silica, from which the trade
name “electro silicon™ has been derived. It has no
particular electrical qualities.

(42) Mrs. J. B. F.—The insects which
you send are a species of plant louse of the genus
Lachnus. They prove injurious to evergreens when
they occur in large numbers. To completely destroy
them, it is only necessary to drench them well with a
solution of whale oil soap or tobacco water, Another

remedy is hot water a few degrees below the boiling
point, which will not injure the tree, but will effectu-
ally destroy the pest.

(43) O. W. M. desires a recipe for mak-
ing a stain to imitate cherry or cherry stain. A. A
cherry stain may be made by boiling in a copper ket-
tle 8 quarts of rain water, and 4 ounces of annatto.
Boil till the annotto is dissolved, then put in a piece
of potash the size of a walnut; keep it on the fire
about half an hour longer, and it is ready to bottle
for use.

(44) G. A. G. asks how to destroy ants
that infest his lawn. A. If the nests of the ants can
be readily found, there is no better remedy than topour
a tablespoonful of bisulphide of carbon 1nto each hill.
This substance is inflammable, and should be used with
care,

45) W. A. writes: I have noticed in
your issue of the SCIENTIFIC AMERICAN, at various
times, the receipt for making a printing machine
called the hektograph. You also gave a recipe for mak-
ing a black ink to be used with the same. I have
tried both, but I find a great difficulty in gaining a
success, I have tried the process for the ink in the
manner you describe, but I fail: to prodiicé any copies.
Ink is prepared with nigrosine. It will not create a
bronze. Would you therefore kindly direct me in the
right direction, that is to say, to get a black ink, that
can be used by the hektograph? A. The ink you desire
is made by dissolving soluble nigrosine (aniline black)
in 5to7 parts of water. Itshould be a saturated so-
lution and rather thick. For use on the hektograph it
is best to use a purple ink. Sec *‘The Copying Pad,
etc.,” containedin SCIENTIFIC AMERICAN SUPPLEMENT,
No. 438.

(46) W. C. B.—To make stereotypers’
paste: Take 5 ounces of flour, 7 ounces of white starch,
a large tablespoonful of powdered alum, and four
quarts of water. Put the flour, starch, and alum into
a saucepan, and mix with a little of the water, cold,
until the whole becomes of the consistency of thick
cream. Then gradually add theremainder of the water,
which must boiling, stirring well meanwhile to prevent
lumps. Put the mixture over the fire and stir until it
boils; then let it stand until quite cold, when it
should look like jelly. When you areready for work,
add Spanish whiting, the mixture not to be too stiff
to spread readily with the paste brush. Put through a
fine wire sieve with a stiff brush, and it is ready for
use.

47 W. F. C.—Black, glossy leather
belts, made of japanned leather, can be improved in
appearance by rubbing with linseed oil, but there is
no suitable permanent blacking for them that also
keeps their polish. There is no cure for their cracking
as they get old, or from rough usage.

48) G. H. L.—The fluid extract of
sarsaparilla is made by exhausting the powdered root
with alcohol. Sarsaparilla sirup used in soda fountains
is made of oil of wintergreen 10 drops, oil of anise
10 drops, oil of sassafras 10 drops, fluid extract of sarsa-
parilla 2 ounces, simple sirup 5 parts, powdered ex-
tract of licorice 1 ounce. Sarsaparilla beer is made by
dissolving 134 ouncescompound extract of sarsaparilla,
with 1 pint of hot water, when cold, add of good pale
or East India ale, 7 pints.

(49) N. P.—Ox gall is an excellent and
delicate cleansing agent. Itisa liquid soda soap. But
areceipt said to be excellent for removing all such
substances astar, axle grease, etc., fromcolored cottons :
First, smear with lard, rub with soap and water, and
let it stand for a short time; then wash with oil of
turpentine and water, alternately.

(50) R. I. M.—For a good paste that
will neither decay nor become mouldy, mix clean flour
with cold water into a paste well blended, then
add boiling water, stirring well up until it is of a con-
sistency that can {)e easily and smoothly spread with a
brush; add to this a spoonful or two of brown sugar,
a little -corrosive sublimate, and about half a dozen
drops of oil of lavender or other suitable perfume.

(1) A. W. L. writes: 1. A gentleman
who has been lecturing here says that but very little
rain has fallen in Palestine for 1,200 years, and that now
(within 5 or 6 years) it is receiving copious rains and
becoming fruitful. Is this a fact, and, if so, what is
the cause ? A. By consulting the Encyclopedia Bri-
tannica, you will find fuli information in regard to the
rainfall of Palestine. The average rainfall is 60 inches,
which exceeds that of many pbrtions of this country.
2. What is the receipt for a so-called white house paint
made of skimmed milk and lime or whiting? A. Take
of whiting 5 pounds, skimmed milk 2 quarts, fresh
slaked lime 2 ounces.

(52) E. A. M. D. asks the greatest height
known of a wave of water inmid-ocean and near land,
during a storm. A. According to Scoresby, the greatest
height of waves from storms observed by him was 43
feet from top to bottom of trough. Captain Wilkes,
while on his exploring expedition in the Pacific, made
one measurement and obtained only 382 feet.

(58) J. T. McC. asks how oil can be
taken out of a marble tombstone; has beenin it now
about four years. A. Such stains can be removed by
applying common clay saturated with benzine. If the
grease has remained long enough, it will have become
acidulated and may injure the polish, but the stain will
be removed.

(54) J. N. W. asks how the composition

used for whitening military belts is made. A. First
brush the belt over with a mixture of :
Best boiled linseed oil....... ... v..iias.s 4 oz.
Precipitated oxide of zine........ ceseniens 1

And dry over a stove at a heat not over 160° Fah.
When thoroughly dry, roughen by means of pumice
powder and apply another coating. Dry as before, and
varnish with amber or copal varnish.

(55) E. D. asks how to gild the edges
of cards in gold and silver. A. Obtain an extremely
thin leaf of gold. Put your cards together 8o that
the edges are perfectly even. Then place in a press,
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with the exposed edge uppermost. Coat the edge with
a mixture of red chalk and water. The gold is blown
out from small books, and spread on a leather cushion,
where it is cut to the proper size by a smooth edged
knife. A camel’s hair pencil is dipped into white of
egg mixed with water, and with this the partially dry
edge is moistened; the gold is then taken up on a tip
brush and applied to the moistened edge, to which it in-
stantly adheres. When all the four edges have been gilt
in this way, and allowed to remain a very few minutes,
take a burnisher formed of a very smooth piece of
hard stone (usually bloodstone), and rub the gold very
forcibly, which gives the gold a high degree of polish.
To silver edges take a brush, dipit in a saturated solu-
tion of gallic acid, and washthe edges; then dip the
brush into a solution composed of 20 parts nitrate of
silver to 1,000 parts distilled water. Keep on alter-
nating these solutions until the edges assume a bril-
liant tint. Then wash with distilled water,and dry by
free air and heat.

(56) G. Z. asks: 1. Would you kindly
giveme a good and simple method for purifying the
gas called carbonic anhydride (CO,), chemically ex-
pressed? A. Wash it with a little water already satur-
ated with gas. 2. Also a formula for making fireproof
wood Taving & black appearance, A. Wood is made
fireproof by treatment with various metallic salts, as
tungstate of soda or silicate of soda. It is blackened
by treatment first with nitrate of iron in solution, fol-
lowed by solution of logwood.

INDEX OF INVENTIONS

For which Letters Patent of the

—

United States were Granted,

June 22, 1886,

AND EACH BEARING THAT DATE,

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

. 344,065

Abdominal support, W. Teufel .
. 844,025

Adding machine, Barnes & Shapley

Adding machine, E. Halsey........ . 344,180

Advertising puzzle, L. O. Granger . 344,040

Air heater, J. L. Wells..........oooiiiiiiiiiiinninn. 344,295

Alarm. See Electric alarm.

Album, M. E. SWaim ...covvviiiier conenrenecen o 344,331

Alumina compound, making a sulphate of, C.
153 1 1YL . 844,140

. 344,184
. 344,018
344,147
343,978
344,202
. 343,985

Ammonia, apparatus for making, D. Jarves
Bag holder, W. J. Broker........
Bag or purse catch, B. Vom Eigen
Bagasse furnace, Barry & Calder..
Ball joint, J. T. Robb....
Band cutter and feeder, J. A. Coulte

Bar. See Grate bar.
Bed, folding, G. Sugg et al.........c.. cevieee voruenn 344,291
Belting, machine, A. J. Gasking........c.cceveuuennn. 344,098

Billiard tables, apparatus for leveling, C. A.

. ... 344,269
344,036
344,130

. 844,000

Binder, temporary, A. Dom.
Bit brace, J. I.. Osgood...
Blower, E. A. Magee
Board. See Wagon shoveling board.

Boiler. See Steam boiler.

Boiler covering, M. Keenan ... 844,117
Boiler tube cleaner, W. H. Keep . 343,998
Bolt. See Door bolt.

Book, manifold copying, J. S. Stettinius... 344,061

344,278
344,267

Bottle stopper. Johnson & Thatcher....
Bottle washers, brush for, G. P. Goulding..........
Box. See Fare box.

Box covering machine, Bisler & Schoettle......... 344,155
Brace. See Bit brace.

Brake. See Railway brake. -
Brake shoe, W. Gill 344,102

344,298
. 344,314
348,977
344,243
. 344,132

Bread cutter, O. E. Wick
Broom holder, J. J. Hiner
Broom machine, G. H. Baldwin..
Bureau, S. J. Bryant...
Bureau, T. J. Palmer..............
Burner. See Lamp burner.

Bustle, A. H. Brinkmann
Button attaching machine, E. H. Taylor..
Button fastener, G. W. Prentice
Button fastener, J. F. Thayer e
Button setting instrument. F. A. Smith, Jr...

344,159
344.220
344,007
344,018

... 844,012
Calculator, tax and percentage, . Halsey......... 344,182
Can. See Oil can.
Cans, device for tapping, C. E. Quigley . 344,199
Cap, E. Arnheim ceeees 344,231
Car coupling, M. Brennan.... 344,158
Car coupling, G. F. Carruthers 344,164
Car coupling, H. Eckel . .. 343,989
Car coupling, Farmer & White.. . 844,087
Car coupling, T. Jamison..... 344,316
Car coupling, M. Kay .. 344,280
Car coupling, J. Miller. 344,127
Car coupling, N. Solcer. 344,290
Car, cattle, k. E. Canda.. 344,161
Car motor, J. B. Huston.. 344,108
Car platform, safety, J. J. 344,286
Car seat, J. C. Kafer.... ..344,112, 344,113
Car, stock, B. C. Hicks 344,044
Car, stock, H. C. HiCKB...oovuereireiveerenen nennnns 344,045

Car wheel lathes, gauging device for, Cullen &

See 344,083
Cars, door for combination, C. W. & C. C. James.. 344,276
Cars, gripping mechanism for cable railway, R.

344,057

Cars, mechanism for driving hand, K. E. Canda... 344,163

Cars, street indicator for street railway, H. I.

.. 344,047

.. 344,162

. 10,739
.. 344,089

Cars, water tank for cattle, F. E. Canda
Card or print hanger, A. H. Stetson (r)....
Carpet sweeper, W. J. Drew..........

Carriage, child’s, W. England.. . 344,309
Carriage top prop, T. Rams....ceoieviiiuieninianneens 844,135
Carrier.. See Hay carrier.

Cart, road, M. M. Billmire.......c.cevveeeinneiinainds 343,979
Cart, road, W. E. Teller.... .. 344,017

Cartridge holder, M. S. Barker. 844.152
Cartridge loader, Smith & Millikin .. 344,206
Case. See Packing case. Physician’s buggy case.
Ticket case.

Casting car wheels, W. Wilmington
Cattle mark, W. P. Boyden et al.
Chain conveyer, M. Garland.
Chair, J. W. H. Doubler....
Chimney cowl), T. McCord..
Churn, J. Askin$..........

vee. 344,300
.. 344,241
.. 344,178
.. 344,255
.. 344123
.. 34,28
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Cigar bunching machine, F. C. Miller
Clamp, J. Gift..

344,285
. 344,101

Cleaner. See Boiler tube cleaner.

Clevig, plow, H. . Butler............coooiiiiiinnn.. 344,245
Clock, twenty-four hour striking, C. Stahlberg.... 344,209
Clothes pin, Johnson & Mann... . 344,110
Clothes wringer, R. Zimmerman. ... 844337
Collar, R. Butterworth.. . 344,031

Collar or cuff, K. Klpper
Collars and cuffs, manufacture of, E. Klpper ......
Coloring matter, production of yellow, F. Bender.
Comb. See Leasecomb.
Commode, K.
Corn meal, manufacturing, J. M. Case. ..
Cotton gin feeder, J. G. Wiley.. ....ccvvuvvininnnnns
Cotton, etc., machinery for opening, cleaning or
preparing, J. C. Potter . 344,198
Counterbore facing machine. A. ILatham.. . 344,283
Coupling. See Car coupling. Friction coupling.
Lightning rod coupling. Thill coupling.
Cowl. See Chimney cowl.
Crushing rolls, bed for, D. Dunne
Cuff tastening, B. Gutman.
Cuff holder, E. B. Taylor.

344,281
314,282
344,075

... 344,052
. 344,246
344,299

.. 344,258
. 844313
. 344219

Cuff holder or necktie supporter, W, H. Voss. . 344,226
Cultivator, E. R. Miltenberger ...............c..... 344,001
* Cuspidor, sanitary, C. Stierle........ ......ooviiian 344,015

Cutter. See Bread cutter. Band cutter. Potato
cutter. Sod cutter.

Damper attachment, I. A. Abbott........ P een
Dental cotton holder, A. C. Runyan....... ........
Dental head rest, 'I'. J. Carrick..
Disinfectant, A. J. Shilton
Dividing engine, A. H. Brainard..
Door bolt, M. Driscoll..
Door hanger, A. J. 1ves ...

Door hanger, M. C. Richard
Drier, W. D. Speck
Drill. See Grain drill.
Drilling machine, D. Dull ... ..
Dyeing, etc., apparatus for, W. Birch
Kaves trough hanger, W. H. Berger.. . 344,286
Llectric alarm, C. M. Barnes v, 344,233
Electric call, chronometer, Bailie & Mills..........

344,151
344,328
344,302
344,056
343,980
. 344174
. 313,994
. 344,288
344,208

Rock drill.

o.. 344,256
. 314,238

344,072

Electric conductors, conduit for, J. F. Munsie. . 344524

Klectric motor, J. E. Emley . 344,262
lectric motors, apparatus for transmlttmg pow-

er from, C. P. Kli@SON...cciiiieiniinnennennennnn 344,260

Klevator. See Hydraulic elevator.
Engine. See Dividing engine. Rotary engine.
Steam engine.

Engines, reversing device for, F. Uffelmann....... 344,225
Envelope machine, J. Ball. . 344,073
Hyeglass holder, 1. McCord. . 344,122
Fare box, W. G. Price . 344,287
Faucet, J. K. Bogan .. 344,157
Feed water, purifying, A. L. G. Dehne . 344,085
Fence, M. Stentz.......coovcvvennennns
Fence, fiexible metallic, A. Brock
Fence stay, W. C. Gholson..

Fertilizer distributor, J. M. Johnston.. . 344,279
Fertilizers, apparatus for manufacturing, J. Sea-

B €17 1 4 T 344,139
Fire extinguisher, hand grenade, Kip & Van

Riper... . 344,319

. 344294
. 844,261
344,320

Fireplace or stove fender, E. Walling
Fireproofing compound, J. C. Emerson..
Friction coupling, O. Kromer... ........ PP

KFurnace. See Bagasse furnace.

Furnace, E. E. Jones.... . 344,317
Furniture, wooden fringe for, F. P. Brooks . 343,982
Game table, T. T'. Sturges . 344,062
Gas apparatus, E. J. JerzmanowsKki........ceeuuenn. 343,995

343,996
344,131

Gas, producing illuminating, E. J. Jerzmanowski.
Gas regulator, automatic, J. M. Palmer... ........
Gas works, center seal for, G. K. Starkweather,

344,060, 344,144
Gases, apparatus for treating liquids with, G.
TaUNZC. e it ttieenereaeennetasne sovassnsanannsenns 344,322
Gate, H. S. Harris.........cooviiiiiiiiiinnnnns cee ool 344,271
Generator. See Steam generator.

Gilass beveling machine, T\ F. Gilroy................ 344,179
Glass or other plates with liquefied gelatine, ap-

paratus for coating, A. L. Henderson.. . 814,043
Glueing press. J. F. Kartheiser.... 344,048
Gossamer fabric and manutacturing the same, M.

T..
Governor, steam engine, G. H. Corliss.
Grader, road, S. Pennock..
Grader, road, G. B. Sharp, Jr., et al......
Graindrill, S. B. Hart................. ceees
Grain register, F. Stanton
Grain separating machine, J. Lucas
Grate bar, C. D. Rogers
Grater, A. Obermeyer......
Grating for jails, Brown & Haugh . 344,242
Grip tester, hand, G. B. Fowler . 344,095
Hanger. See Card or print hanger. Door hanger.

Eaves trough hanger.
Harrow, disk, A. J. Tschantz..
Harvester, W. J. Dean.........
Harvesters, cutting apparatus for, L. McSipple... 344,191
Hasp lock, F. W. Mix . 844,002
Hat bodies and other articles, machine for shrink-

ing, J. DUnlap.....cooooiiiiiiieiiiiiiiiiiiienieann.
-Hat bodies, machine for feltmg, H. M. Chitten-

LS 1<) § D ‘. . 344,166

¥ Hay carrier, P. A. Myers. . 34432
Hay stacking machine, J. J. Burnaugh. . 344,030
Head rest, S. Cawley . 344,248
Hinge, F. Wheeler...... coiviiiiiiieiieenerrnsennnns 344,149
Hoisting and lowering apparatus, A. Ilse. . 344,183
Hoisting device for sail boats. T. Chambers........ 344,306
Hoisting machine, spur geared, Morse & Tyson... 344,053
Holder. See Bag holder. Cartridge holder. Cuff
holder. Dental Eyeglass
holder.
.Hopple, J. T. Stoll..
Horse hitching device, H. Holland.......
Ilorses, apparatus for controlling, W. W. Rosen-

344,086
. 344,249
. 344,197
. 344.205
344,272
344,013
. 343,999
. 344203
344,005

... 844,203
. 344254

344,257

cotton holder.

. 344,215
343,993

344,009
344,128

Horseshoe, E. A. Monroe
Hose and the manufacture of the same, steam, R.
344,250
Hubs to gear wheels and pinions, attaching, W.

B. Learned 344,321
Hydraulic elevator, telescoping, A. Fitts.......... 344,038
Iydraulic lift or hoist, H. M. I.. Crouan .. 344,307
Ice machine, A. Evans, Jr. . 344,510
Incubator, G. B. Rankin. 344,200

Indicator. See Water level indicator.
Induction coil. F. W. Jones.............. Ceeereeaaes 344,318
Inkstand, 1. McCord. 844,124

Inkstand, k. McGar... .
Insole, D. E. Goldthwait...
Iron, device for loading pig.
Jack. See Shoemaker’s jack.
Jars, gasket for, E. R. Deverall....
Joiner’s set, W. H. Dehne
Joint. See Ball joint.
Knitting machine, circular, W. Pearson et al..
Lamp, arc, N. McCarty...
Lamp, burper, A. M. Craig...

344,125
. 343.990
. 344222

Thomas..

. 344,175
. 844,083

Lamp, electric, Dales & Markland... 344,262
Lamp, electric arc, O. Romanze (r). 10,738
Lamp, gas, H. G. O’Neill........ 344,195

Last, G. M. Wells.. 344,229
Lease comb, T. C. Entwmtle.. ...... eetaeeieraanaes 344,093
Leather working machines, roll for, J. W.
Vaughn....covveenn vevene vnes . . 344,069
Leg, artificial. D. W. Bartlett.. 344,154
Lightning rod coupling, E. A. Foy... . 344,096
Liniment, J. W. Lauer....... ittt vee. 344,051

Lock. See Seal lock.
Lock, J. M. Edgar
Lock for slides or covers, J. W. Meaker...
Loom let-off mechanism, W. Z. Woodstock.
Looms, shuttle binder for, Z. Raby . 344,008
Lubricating compound, R. J. Chard... . 344,079
Medicine cases, safety device for, C. B. O’Mel-
VeINYetraeen teeernneeneesnesnnnens . 344,055
Middlings purifier, C. H. Vickery . 344,021
Mill. See Rolling mill. Windmill.
Motor. See Car motor. Electric motor.
Mowers and reapers, pitman rod connection for,
R.H. Dixon........cooevvvnnnn
Multiplication and other arithmetical processes,
apparatus for, E. Halsey...... ....

344,176
344,126
344,336

344,084

344,181

Nail. See Shoe nail.
0il cake, maize, Jacobs & Lockwood. . 344,275
0il can, vented, Sargent & Trask. . 344,010

Ore conveyer, J. Q. Day.......
Ore separator, D. G. Weems..
Organs, octave coupler for, A. H. Hammond.
Overalls, A. Boesenberg........ ent
Packing case, k'. P. Harden....
Packing, metallic, .T. B. Deeds.. ..
Padlock, combination, L. P. Jenks.
Paint, fire and waterproof, C. S. Fowler
Painting machine, R. Quartermass....
Pan for bakers’ use, J. H. Mitchell.......... 344,193, 344,194
Paper cutting machine, E. P. Donnell.............. 343,987
Paper, machine for waxing, E. G. Sparks. . 344,142
Paper pulp, A. Mitscherlich............ 344,323
Paper pulp, lead lined boiler for, J. Makm . 344,120
Paper webs into rolls, apparatus for winding, J. J.

Manning.. «.coeceeeenens onn e, ceee.. 344,187
Parasol, ete., C. E. Fosburgh....... ... . 344,094
Paving and roofing purposes, composition of mat-

ter to be used for, H. Staples . 344,210
Physician’s buggy case, J. J. Stephens.. . 344,212
Piano, dummy, J. Casey............. P . 344,165
Pin. See Clothes pin. Safety pin.

. 544,103
344,084
344,109
344,177
344,134

Pipe and hose coupling, G. Guillemin.............. 344,312
Plaiting apparatus, J. I. D. & I. Y. Woodruff. . 344,335
Planing machine, metal, J. K. Cullen.. 344,082
Planter check rower, corn, J. Kaylor . 344,116

. 844,214
343,984

Planter, corn, S. I.. Stiles ..
Planter, potato, W. E. Canedy.....ceceeseeneeenn. ..
Platform. See Car platform.

Plow drag attachment, G. Welty.
Plow, sulky, M. H. Weber.........
Plumbers’ lead traps, device for making, F. N. Du

. 344,296
. 344,070

) 570} 1 P . 344,09
Potato cutter, W. E. Canedy 343,983
Potato digger, W. T Henry......cooeveeennenn o ... 344,106
Preserving apparatus, vacuum, B. H. Thwaite.... 344,223

Press. See Gluing press.
Printer’s furniture, ¥. H. Dodd......... ceeeennerees. 344,055
Printing machine, cylinder, J. M. Jones............ 344,111

Printing machine inking apparatus, B. Huber..... 344,107
Printing machine, reciprocating platen, A. God-
B 823 eeeeeeeiaeeas 344,265

Propulsion of vessels and rendering invisible the

smoke discharged therefrom, T. Nordenfelt... 344,054
Pump, G. W. Phillipe . .... ..... . 344,133
Pump, rotary, B. F. Taber.. 344,063
Putting-out machine, J. W. Vaughn.......... . 344,068
Quartz breaker and pulverizer, E. I. Nichols 344,004

Railway accidents, self-acting apparatus for pre-
venting, J. Duboc . 348,988
Railway brake, atmospheric, R. Solano.. . 344,058

Railway, cable, R. F. Bridewell..............ooeee 343,981
Railway crossing gate, automatic, C. R. Brooks... 344,029
Railway frog, W. P. Dodson . 844,087
Railway signal, Smith & Ballin. 344,207

344,024

. 344,099
. 344,185

Railway signal, automatic, A. M. Amos
Railway signal, electric, B. H. Gedge..
Railway sleeper and chair, W. Kllpatnck

Railway switches, electric signal for, B. H. Gedge 344,100
Railway tie, T. H. Davies.........cccouue. ceeeeeeae.. 344,168
Railway tie, metallic, C. H. Sayre........ eeieeniees 344,011
Razor, F. & O. Kamptfte.......... .o 344,114
Razor, safety, R. Kampfe. . 344,115
Retrigerator, C. C. Paimer.... 344,006
Refrigerator car, W. Flanagan............ ees . 344,039

Register. See Grain register.

Rein holder, W. H. White..........covvvivvniniinnn.

Rings with fibrous strands, machine for covermg,
D. Heer................ s 344,213

Rock drill, hand power, Brady and Fitzpatrick.... 344,076

Rolling mill, continuous, R. Heinle... ... 344104

Roofing, G. W. Waltz..... . ........ . 344,228

344,297

Rotary engine, G. E. Toliveret al. . 844,019
Rotary engine, W. W. Turner.. . 344,020
Ruler, parallel, H. N. Stevenson ... 344,014
Safety pin, G. W. McGill.................. ceeeees ... 344,189
Sash holder, F. H. JUrY....ooiiiiiiiiiieniinennienns 343,997
Saw guard, knob, A. Touchette.. oo 344202
Saw guide, J. F. East... ... . 344,175
Saw, hand, M. Barrick............... . 344,234

Sawing machine, circular, C. Tollner . 344,066
Screwdriver, H. S. Brownson................ . 344,160
Seal lock, J. A. Kirby....covviviiiiieiiininnnenns eeee. 344,049
Seat. See Car seat. Valve seat.

Seeding machine, W. F. Damitz et al 344,167
Separator. See Ore separator.

Sewer, C. Schirrmeister... ..........covueuee P 344,158
Sewing machine, T.. S. Bortree......ccoeeeveniiennnns 344,240
Sewing machine, W. L. Heberling.............. vee. 343,992

Sewing machines, feeding mechanism for straw

braid, F. Blackburn........ PPN Aoy, 344,289
Shirt waist, I.. S. Cox 344,251
Shoemakers’ jack, G. M. Wells. 344,289
Shoe nail, F. F. Raymond, 2d . 344,136
Signal. See Railway signal.

Skates, locking device for, C. F. Sullivan..... . 344,330

Sleds, steering attachment for, O. A. Thayer. 344,146
Snow plow, E. Bastian............... 344,235
Sod cutter and pulverizer, E. Royce. . 344,204
Soldering tool, W. H. Krost 344,311
Spindle bolster, W. T. Carroll 344,303 344,305
Spindle support, W. T. Carroll . . 344,304

Spinning fibrous material, mach ne for W. A.
Delmage......coceevuenen. eeeiieiessesanaians P

Spring. See Vehicle spring.

Stand. See Inkstand.

Steam, apparatus for geuemtmg. P. E.Jay........ 344,211

Steam boiler, R. W. Aitken....... . 344,071

Steam boiler, W. T. Davis..... . 844,253

Steam engine, W. H. Morrison . 344,003

Steam generator, 1. Green................... . 344,268

Stopper. See Bottle stopper.

Store service apparatus, C. K. Burton.............. 344,244

Stove door, G. T. Crandell. . 343,986

Stovepipe anchor, C. B. Tucktield..

344,170

Stoves, straw burning attachment for, S. C.
PUrdy eeceecee.ioseessecsnsiosccsncascscanscacsss. 344,327
Surgical instrument, W. H. Wigmore............... 344,150

Switch. See Railway switch.
Switches, apparatus for operating, E. J. Remillon 344,201

Syringes, reservoir for fountain, C. A. Tatum...... 344,016
Table. See Game table.

Tea kettle cooker, A. A. DAVIS....eevvuiiieeairannns 344308
Telephone, Barrier & De Lavernede..... ciseeeeeess 344,153

Telephone, W. C. Turnbull......cceevveeeracenensss. 344,087
Telephone receiver. W. C. Turnbull .. 844,333
Textile fabrics, machine for finishing, A. Vin-

(7S5 o 1 344,334
Thill coupling, H Kugler... .. 344,050
Thrashers, band cutter and feeder for, W. Tenni-

SON........ cesenes tereesanenae . 344145
Ticket case, W E. Elam........coieeennieen ... 344,001
Tie. See Railway tie.

Tile protector, drain, A. L. ShoultS.....cccvuuuunnn. 844,141
Tinsmith’s shearing device, W. J. Bayrer.... .. 344,074
Twist drills, machine for grinding, S. G. Ryder.... 344,329
Type writing machine, C. SPiro.........ceevuveene... 344,143

Type writing machines, variable spacing mechan-

ism for, J. K\ Steward.
Valve for regulating the flow of gas inmains, etc.,

E. B. Donkin........
Valve gear, C. H. BentoD.....cccoevviniiieiininnnns
Valve, locomotive steam, M. de Ma. Campos
Valve mechanism for engines, C. W. Cooper.
Valve, rotary, W. C. Denmead..........
Valve seat, adjustable, J. E. McIntosh..
Valve, steam-actuated, G. Clarke
Valve, throttle, J. A. Stout......
Vaporizer tor fireplaces, C. H. Humbert..
Varnish, W. Macrone
Vegetable masher, J. M. Holmes
Vehicle springs, J. W. Henney.
Vehicle spring. E. Storm .
Vehicle spring, E. C. Tecktonius.
Vehicle, two-wheeled, I.ane & Cloyes
Vehicle, two-wheeled, Newell & Litten..
Velocipede, one-wheeled, I.. E. H. Spree.. .
Vessels, attaching armor plates to, E. 'I‘ardy ..... 344218
Vinegar apparatus, L. Friedman... ....
‘Wagon shoveling board, C. E. Duryea..
Washing machine, A. J. Biglow........ eeeecieaa, 344,237
Watches, stem winding mechanism for, W. Bell.. :
Water closet valve, C. H. Harkins.

344,213

344,088
344,027
344,171
.. 344,080
.. 344,172
. 344,190
344,032
e .. 34217
. 344315

Water level indicator. W. S. Mayers

Water meter, piston, E. C. Terry........eoeovvvununs 344,064

‘Weather strip, C. Martsolf...........co.coveenn.n ... 344,284

Weighing apparatus, automatic grain, J. F. Milli- .
Fo£2) 1 D 344,]92‘

VVelghmg apparatuq gram A. E. Wade 814,148

Well reamer, F. H. Ober..
Wells, operating oil, M. Gotham .. 344,266
‘Wells, operation of oil, C. N. Royce............c.... 344,137
Wheel, J. Clotz....coovvviiiiiiininennnn. P~ 7 N ) t}
‘Whip, Bostwick & Morley.... 344,028
‘Windlasses, locking gear for, F. A. Grater et al.. 343,991
‘Windlasses, locking gear for, E. H. Whitney...... 344,023
Windmill, ¥. Fanning........ ereaeeeenaes PO 344,263

344,326

Wine, producing medicinal. F. Waggershauser.... 344,227
Wire forming device, S. Cawley.....c.. covveevnennns 344,247
‘Wire rope signal connections, compensator for, S.

H. Harrington . veeeeeee.. 344,042
Wire twisting machine, J. Held 344,274

Wrench, A. J. Barnes. . 344,501
‘Wringer. See Clothes wringer.
Yoke, neck, J. G. Elliott.........oviveunnnnn aeereeeaes 344,092

Yoke, neck, C. Shuman.
Yoke, neck, C. W. Tillett.

344,289
P .22

DESIGNS.

Badge. J. K. Davison....
Bracket, P. Connolly..
Chimney top cap, J. B. Winter.
Clock case, K. Kroeber..........
Globe, crown, K. R. Gillinder.
Lamp standard, P. E. Guerin.
Pendant, C. A. Schmidt.
Quilting, J. Happe.......
Rattle, India rubber, G. W. Prall..
Rug, A. Petzold.........

ceeeeen.. 16,745

ereeeeeeeinee.. 16,755
... 16,751

Sign, J. C. Burnell............ . 16,743
Stove, cooking, Keep & Wipfler. . 16,750
Stove door, T. B. Way........ [ . 16,763

i

TRADE MARKS |

Agricultural implements, J. Dunn. 13,438 \

Braids used on men’s coats and vests and ladies’

cloaks and dresses, Lesher, Whitman & Co..... 13,442

China and earthenware, dinner, tea, and table, G.

JOones & SONS....ciiiiiiiiiiiiiiiiis i
Cider, apple, Reid, Murdoch & Flscher.. ceees
Cotton duck, J. Dunn.
Edge tools, all descriptions of, J. Dunn
Flour made for exportation to tropical countries,

W . Jeffery. ceuieeinineenes cerernnannnnnns oo 13,432
Flour, wheat. Columbia Mill Company oo ... 13429, 13,430
Hosiery, H. B. Shaen............ eeesesscoctnctannsnans 13,446
Liniment, D. Arnheim..... areeeeieeea, teese eees 13,427
Medicine for external and internal] use, G. C.

Schutt. . 13,448
Medicine for'the cure of blood diseases in domes-

tic animals, F. J, Smith........ccoooiiiiiiiiiin. 13,447
Medicine for the treatment of coughs, colds, con-

sumption, and catarrh, J. B. Cook & Co.......... 13,435

Ointments, cerates, and the fat from sheep’s wool
made ready for medicinal use, T. Metcalf &
LT PO X% -

Overalls, drawers, pants, jumpers, blouses, shirts,
coats, and other similar garments, Wise Broth-

Perfumes, colognes, extracts, and kindred goods,
W. C.Garwood.
Pills for the cure of rheumatism and gout,
Coelln........... T P cesectsenisennas 13,428 1
Scales, coin, W. H. Harrison..........coeeee cuevennnn. 13,440 .
Soap and soap powders, laundry and toilet, R. W.
Bell Manufacturing Company....... ...13,444, 13,445

P LT LTI T T 13439

Soap for the toilet and laundry, disinfecting,
Rutherford & Barnes........cceeeeiereiiennrennnss 13,443
Tea, E. B. Millar & Company.... ......... eeeeeeaas 13,431

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-~
going list, at a cost of $40 each. For full instruetion

address Munn & Co, 361 Broadway, New York. Cther
foreign patents may alsec be ebtained.

© 1886 SCIENTIFIC AMERICAN, INC

Wodverfisements.

Insnde P’age, each insertion - = = 75 cents n line.
ack Page, each insertion - - - $1.00 su line.

',l‘he above are charges per agate line—about eight
words per line. This nocice shows the width of the line,
and issetinagate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
recelved at publication office as early as Thursday morn-
mg to appear in next issue.

NOVELTY ELECTRIC CoO,

Agents for thebest Automatic and Ratchet Pendant
Gas Burners.

Factory and Store, 5th and Locust Sts., Philadelphia.

SEBASTIAN, MAY & C0°S

lmproved row Cutting

LATIESrw.r

Power }

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-;
teurs’ outfits, Latkhes on trial. §
Catalogues mailed on application

165 W. 24 St., Cincinnati, O »

MINERAL WOOL.

A fire-proof insulator of heat and sound. Samples and
price list free. U.S. MINERAL WOOL CO.,
N Y.

22 C()R'I‘LANDT \’I‘RF E'l‘

File Card. For cleaning
Files. Secntpost paid on receipi
of 15 cents.
_Steel Name Stamp. Formark:
ing name on wood, metal, tools, etc. 1-16
or1-8 letters. 1-16 s best size for Tools,
Price 25 cts. per letter, post paid.
Tracing or Copying Wheel, for tracing
atterns on to wood or cloth, price 15 cts.
%ood Screw Bozeg, for cutting wood
screws and nuts, Pnce to cut 1-4 inch
y $1.05; 3-8 $7.05; 12 $1.10; 58 $1.25; 34
b $1.40; 7-8$1.60; 1 $1.70; T 1-4 $2.35; xz-z
$3.00 post paul on rcz_expt of price.

itius. catalogue of tools, ete.,

Send 4 cts. for large The

JOIIN WILKIN \()\I CO., 71 State Street, Chicago, Til.

MINERS &

NEW YORK.
33y 6HN ST,

MANUFACTURER
'T'h

ASBEsTos PACKING co

169 BOSTON

CONGRESS ST

Lists sent.
N.Y.Machinery Depot,
Bridge Store No. 16,

28 BAMD MACRINERY itiiioem:

CONSTRUCTION OF STABLES. — A
paper by A. W. Wright, describing a model stable just
finished for the North Chicago City Railway. Contained
in  SCIENTIFIC AMERICAN SUPPLEMENT. No. 463,
Price 10 cents. To be had at this office and from all
newsdealers.

STAMPED METAL GOODS,
and other Articles in Brass and other Metals (the Dies
and Tools for making same). Patent Novelties, Iilectri-
cal Inventions, Special Machmery,y Castings, &c. Manu-
factured to order by M. MARTIN, Manufacturer,

P. 0. Box 285, New Brunswick, N. J.

ON SEWAGE DISPOSAL—BY PROF.
H. Robinson. Sewage disposal on land. Sewage dis-
posal by chemical treatment. Sewage disposal by dis-
charge into river or sea. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 467. Price 10 cents. To
be had at this office and from all newsdealers.

GHT&QLACKBARRELMACHINERY

ANGASPECIALTY Brurs

JOHN GRI;ENWOOD &CO.
ROCHESTER N.Y

PRESERVATION OF TIMBER —-RE-

port ot the Committee of the American § qociety of Civil
kngineers on the preservation ot timber. Presented
June 25, 1885, Preserving processes, .Kyanizing, and
results, burnettizing, creosoting, boucherie, decay of
timber. Selection of preserving process, modes of ap-
plicatinn. Will it pay? Contained _in SCIKNTIFIC
AMERICAN SUPPIKMENT, Nos. 512, 513, 514,and
517, Price 10 cents each, or 40 cents for the series. To
be had at this office and trom all newsdealers.

ESSENTIAL ELEMENTS OF PLANTS

—A paper by Thos. Jamieson, discussing the questicn
whether the reduction in the number of the chemical
essentials of plants has reached its final limit, and
presenting experiments to show that a further reduc-
tion seems demunded. Contained in SCIEXTIFIC AMERI-
CAN SUPPLEMINT, No. 5'24. Price 10 cents. To be
had at this officé and from all newsdealers.

SEND FOR CIRCULARS OF

THE(RuAEST

0CK BBE

. C:lPAC, E M/N KS
TE WORK
50 58 CLINTON s?“ , NCH ICAG

DRAINAGE.—A SERIES

excellent directions for draining railways, roads, etc.,

%

OF VERY

by Mr. Charles Paine. (ontained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 468. Price 10 cents. To be
had at this office and from all newsdealers.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for grese'vmz newspapers,
magazines, and pamphlets. has been recently 1mproved
and price reduced. Subscribers to the SCIENTIFIC AMe
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su phed for the low prxce of $1.50 by mail, or $1.25 at the

eavy board gides ; ; inscription
s SCIENTIFIC AMERICAN »” in gilt. Necessary for
every one who wishes to pre serve the paper.

Address
MUNN & CO,,

Publishers SCIE {TIFIC AMERTCAN.

THE ONLY PRACTICAL
ELECTRIC MOTORS

L FOR FAMILY SEWING MACHINES. )
THE ELECTRO~DYNAMIC Co PHILA.
294 CARTER ST PHILADA, PA
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A Great Repository of Practical and Scientific
Information.

One of the Fullest, Freshest, and Most Valuable Hand-books of the
Age. Indispensable to Every Practical Man.

JUST READY.,

PRICE, $2.00
Frooof Postage to Any Address in the Worlds

Tho Tooho-Glemial Ruvih Bk

The Techno=-Chemical Receipt Book
Containing several thousand Receipts covermg the
Latest, Most Important, and Most Useful Discoveries in
Chemical Technology, and their Practical Application
in the Arts and the Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, with additions by
William T. Brannt, Graduate of the Royal Agrlcultural
College of Eldena, Prussm, and William H. Wahl, Ph.D.
(Heid.), Secretary of the Franklin Institute, Philadel-
phia; author of * Galvanoplastic Manipulations,” Illus-
trated by 78 engravings. One volume, over 50 pages,
12mo, elegantly bound in scarlet cloth, gilt, closely print-
e% cogtammg an immense amount and a great variety
of matter
Price $2.00, free of postage to any address in the world.
Abstract of Contentss
Adulterations, Imitations, etc. How to Detect Them;
Alloys; Artificial Gems, Pearls, and Turkish Beads,
Bltters, Cordials, Elixirs, I.iqueurs, Ratafias, and Es-
sences, Extracts, Tinctures, and Waters Used in_their
Manufacture, and the Manner of Coloring them; Blast-
ing Lompounds, Blasting Powder, Dynamite, Gun Cot-
ton, Gunpowder, Nitro-Glycerine, Fulminates, etc.;
Bleaching; Boiler Incrustations; Bone, Horn, and Ivory,
to Bleach and Dye them, and make Imitations and Com>
R?sltlous, Bronzing and Coloring of Metals; Building
aterials, Artificial Building Stone, Mort, ars, etc.
Cocoa and Chocolate; Celluloid, Caoutchouc, Gutta-
Percha, and Similar Composmons- Cements, Pastes
and Putties, Chemical and Techno-Chemical predleuts,
Preparatmns, Cleansing, Polishing, and Renovating
Agents; Colored Chalks, Crayons, Pencils. and Inks for
Marking Linen, etc.; Confectionery ; Copying and Print-
ing, Damaskeemng Steel; Decoration, Ornamentation,
ete. Dentifrices and Mouth Washes; Dyeing Woolen
and Cotton Goods, and Yarns, Silk, Straw Hats, Felt
Hats, Kid_Gloves, Horsehair, etc. Mordants; Electro-
Plating, Galvanoplasty, Glldmg, Nickeling, Sllvermg,
Tinning, etc.; Enamels and Enameling; Feathers, Os-
trich, Marabouts, etc., how to Wash, Restore and Dye;
Fire-extinguishing Agents and Means of Making Tissues;
Wood, etc. Incombustible; Fireworks; Food and Food
Preparations; Freezing Mixtures; Fruit ard other
Ev‘mps. Fuel and Heating, Heat Insulation (Non-con-
ucting coverings); Fusible Colors used in Porcelain
Painting; Glass, Corgposition of the various kinds of,
({i,olors for and Prt)ﬁses for Enamelling, Engravmg,
ilding, Sllvermg, ulverizing, FKiling, Bending, etc.
%lazeq for Earthenware; Glass and other Signs; Glue,
anufacture of; Household and Rural Economy; Tllu-
minating Materla]s Imitations, Substitutes, etc.; Indi-
fo' Indigotine, and Allzarme luks thhngraphlc, Prmt-
und Writing; Jeweler’s les, Lacquers and Var-
msixes, Leather, Tanning and Dyeing, including Furs,
ete.; Liquors and Beverages: Beer,Brandy, Gin, Whis.
ky, Wines, etc. ; Lubricants for Machmes, ‘Wagons, etc. ;
Marine Glne, Matches; Metal Industry; Mustards;
Oils and Fats, Animal, Vegetable, and Mineral; oil
Paintings: How to Cleause. Pack, and Varnish them,
and to Restore Gilt Work; Paints and Pigments.
Grinding and Mixing Colors, Graining, Imitation of Mar-
bles. Paints and Washes for Various Purposes, etc.
Paper and Paper Materials, Manufacture, Staining, etc.
Glass, Sand and Emery Paper; Perfumery, Aromatic
Vinegars, Cosmetics, Extracts, Hair Olls, Pomades, Pow-
ders, Washes, Fuml ating Armcles, etc.; Pharmaceuti-
cal preparations; Photography; Plaster of Paris Casts
which can be Washed; Preserving Meat, Milk, Vegeta-
bles, Vegetable Substances, ‘Wood, etc., and Preserva-
tives; Sealmg Wax and Wafers; Shoe- Blackmg, Dress-
ings, ete.; ; Sizing and Dressing for Cotton, Wool, Straw,
etc.; Soap, Hard and Soft Soaps, Medicated and Toilef
Soaps, etc.; Soldering and Solders, Sugars, Glucose,
ete.; Textile Fabrics and Tissues; Tobacco, Smoking
Tobacco, Snuff, Sternutative Powders, etc.;: Vinegars,
Manufactare of Ordinary and KFine Table Vine ar;
‘Washing and Scouring, Manufacture of Washing Blue,
etc.; Waste and Offal, Utilization of ; Water-Glass (Solu-
ble Glass) and its Uses, Water-prooﬂng Compounds;
Wax and Wax Preparations; Wood Gilding, Polishing,
Staining, etc.; Yeasts, Manufacture of Pressed Yeasts,
Bakers’' and Brewers’ Yeast, etc.; Addenda. Alloys;
Antiseptic and Preservative Agents; Artificial Eyes,
Manufacture of; Asbestos and its Uses; Bleaching,
Bookbinding, idm g, and Ornamentmg, Bronzing,
Gilding, Silvermg, ete.; Building Matermls, Celluloid,
Imitations, Substitutes, etc.; Cement Work; C]eanmg,
Polishing, and Renovating Agents; Colors, Enamels,
-Cements, Glue, Varnishes, Water-Proofing Suhstances,
ete.; Copying; Explosive Agents; Glass; Horn Combs,
Manufacture of; Lubricants, Blackmg, etc., Metal In-
dustr; Mlxeellaneous, 0Oils and Fats; Paper: Straw,
Bleaching and Dyeing of; Strength of Matenals, Wil-
low-Ware; Index.

0F~A circularof 32 p
tents of this important
any one in any part of the worl
Address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut Street, Philadelphia, Pa., U. S.A,

NEW PUBLICATIONS.

A Manual of Mechanics.—An elementary text-book
designed for students of applied mechanics. By T
GOODEVE, M.A. 16mo, cloth. Price $1.00.

Earthquakes and Other Eaxrth Movements.—By
JOHN MILNE, Professor in the lmperial College of En-
%Vnermg, Tokio ,3Japan. International Scientific Series.

ith 38 1llustrations. 12mo, cloth. Price $1.75,
An attempt is made in this volume to give a systematic
account of various Earth Movements, comprising Earth-
uakes, Earth Tremors, Earth Pulsations, and Earth
scillations.

The Rear-Guard of the Revolution.—By EDMUND
KIRKE, author of “ Among the Pines.” etc. With
g’o:(%ralt of John Sevier and Map.

es, showing the full Table of Con-
ook sent by maal freeof postage to
who will furnish his

12mo, cloth. Price

A narrative of the adventures of pioneers that first
crossed the Alleghanies and settled in what is now Ten-
nessee, under the leadership of two remarkable men,
James Robertson and John Sevier. Sevieris notably the
hero of the narrative. His career was certainly remark-
abie, as much so as that of Daniel Boone.

For sale by all booksellers or willbe sent by mail, post-
paid, on receipt of pric

D. APPLETON & €0, Publishers,
+ 1,3 & 5 Bond Street, New York.

SLATE ROOF COVERINGS.--BY JOHN
Slater. Characteristics of good slate, sizes of slate, lay
ing slate. Contained in SCIENTIFIC AMERICAN SUPPLI-
MENT NoO. 498, Price 10 cents. To be had at this
office and from all newsdealers.

CURE "%:DEAF

PECK’S PATENT IMPROVED CUSHIONED EAR DRUMS Perfectly
Restore the Hearing, and perform the work of the natural
drum, Invisible, comfo ble and always in position. All
conversation and even whispers heard distinctly., Sendfor
{llustrated book w_thtestimonijals, FREE. Addressorcallon
F HISCOX, 853Bma,dwaa,NewYurk. Mention thispaper.

G U H Es Who snﬂ'er from Nervous Debili- M E"
igor, Exhausted Vitality,

oz A TRIAL pAckm: of thé oelebrated MARSTON BOLUS,

Wit] aled Treatise and Testimonials, sent on receipt of 2

Marston Remedy Co., 19 Park Place, New York,

ltnmpn.
WE AK suffering from the ef-
l fects of youthful er=-
rors, early decay, lost
manhood, ete. Iwill send a valuable treatise (sealed
conta.mmg full particulars for home cure, free of
harge. Address Prof.F. 0. FOWLER, Moodus, Conn.

WEAK, UNDEVELOPED PARTS |

Of the body enlarged and strengthened. Simple, unfailing
scif -treatment. Fullexplanation, references, &c., sen
ERIE MEDICAL CO., BUFFALO, N. Y,

Scientific dmerican,
NEW YORK BELTING AND PACKINGC COMP’Y.

Emery Wheel. Warehouse:
JOHN H.CHEEVER, Treas.

J. D. CHEEVER, Dep’y Treas.

The Oldest and Largest Manutacturers of the Original

SOLI:rID VUILCANITE
\Emery

All other kinds Imitations and Inferior. Ourname is stamped in full upon all our
standard BELTING, PACKING, and HOSE, Address

ITEW TORIXK BELTIINNG & PACIKIING CO.
15 Park Row, opp. Astor House, New York
Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer 8t., Boston.

W heels.

@eseen. Qrescent Steel Worns.

ILLER. METCALF » PARKIN. oot

ERUﬂlBLE STEEl

Baws.Sueets
S Forow !

22 '<z+ ‘(‘mw
\)vu:m.
W

/Cummt @non.

COPPER WIRE; HOW DRAWN.—AN

interesting description of the process of drawing copper
wire as practiced at the celebrated works ot Mouchel, at

Aube, Boisthorel, and 'llllleres. Wrance. Illustrated
with 5 engravin s Containedin SCIENTIFIC AMERICAN
SUPPLEMENT, 71. Price 10 cents. Tobehad at

this office and’ from all newsdealers.

FIRE ALARIM.—Security against destruction of
life and property by fire may be had by the introduction
of Judson’s Automatic Fire Alarm. It is a sleep-
less watchman that will sound an alarm as soon as a fire
has started on any part of the premises. 1t is simple,
cheap, reliable. Wanted.—To dispose ef the right of
manufacture and sale for the Western States and for
Canada. It will pay. Send for circulars to C. H. JUD-
SON, Greenville, 3. C.

POLISHING FELTS.

ALTFRED DOIL.GE,

MANUFACTURER,
122 East 13th Street, NEW YORK.

VAPORATING FRUIT

¥ull ¢treatise on im roved methuds, El@]dﬁ, profits
REE,
mgprices FREE. AMER{CAN M, 0R6 A,

Box R,
A P P Llc ATIO " s with Testimonials, to fill
§ the Chair of Mechamcs,
Natural Phllosophi: Drawing (Free Hand and Mechani-
cal), and Mining Kngineering; will be received by the
Secretary of the Board of Trustees of the Virginia
Agricultural and Mechanical College until July 27, 1586.

Salary $1,550.
Address PROF. W. H. GRAHAM,

Secretary of Board Va. A. & M. College, Blacksburg,
Montgomery Co., \ugmla.

THE CHEAPEST AND BEST

)(oTo E](GRA\/I I‘(G (63

v 67 PARK PLACE,NEW YORK'

7 ENERA\IINE FOR ALL ILLHSTRATIVE AND
ADVERTISING PURFPOSES

) FI;TSEUHGH PAQG
 PULLEYS.

Order from our ‘“Special List.”

THE JOHN T. NOYE MFG CO,
BUFFALO, N. Y,

STEAM CATAMARAN MAY BAR-

rett.—Plans and speocificutionn of the catamaran May
Barret], a family cruising boat built for use onrivers
and tukes. Construction of hulls deck beams. muin
deck, upper works, engine and boiler, wheel. With 10
ﬁgures. Lotamned in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 47°2, Price 10 cents. To be had at this
office and from all newsdealers.

HARVARD UNIVERSITY.
THE GRADUATE DEPARTMENT

is open to graduatesofany college or scientific school
of good standing. For fullinformation concerning
fees, expenses, libraries, laboratories, museums, and
degrees, and fora list of the courses of instruction
provided for 1886-7, apply to

The Secretary of Harvard College, Cambridge, Mass.

R, SSHOOL OF ENGINEERING,
ose Polytechnic Institute, *“Toaiana. "

$26,000 income from endowment. Mechanical, Civil and
Hlectrical Engineering. memg and Chemlstry Manu-
tacturmi Shops. Send for Catalogue.

dress C. A. WA 1,DO, Vice President.

Barnes? Foof-Power Machinery,

Complete outfits for Actual Worksnop
Business. Read what a customer says:
“Congidering its capacity and the ac-
curateness of your No. 4 Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is mmplg elegant. I can turn steadily
for a whole day and at night feel as
littletired as if I had been walking
around.” Descriptive Catalogue and
Price List Free. W.F.&JOHN BARNES
Co. Address 1999 Main St., Rockford, 11l.

SWIMMING —DESCRIPTION OI‘ THE
method of teaching smimming employed in F¥rance;
with 6 illustrations. Concmued in SCIENTIFIC AMFRI-
CAN SUPPLEMENT, No. 46%2. Price 10 cents. To be
nad at this office and from all newsdealers.

For

Send for

HARRISON CONVEYOR!
" mananing 6rain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &¢.
Sendfor | BORDEN, SELLECK & CO., s o4rs, § Chicago, lIl.

ICE & REFRIGERATIN

Machines. Jarmans
Patent. YORK MFG.
CO0., York, Pa.

1llustrated catalogue
sent on application to
WM. 1. COMSTOCK,

DRAWING
INSTRUMENTS. | = ¢asigblace,

The AMERICAN INSTITUTE

of Phrenology and Physiognomy opens its twen ty-first
annual session Tuesday, Sept. 7. All who would learn
to read character and to manage people, may send for
‘ Institute Circular.”

Fowler & Wells Co., 753 Broadway, New York.

L HEESHORT-WRIE \WAS £

Address: The Amerlcan Writing
Machine Co, Hartford, Conn.;
New York Oftice, 237 Broadwa_,,

THERAPEUTICAL EFFECT OF THE

Internal Administration of Hot Water in the Treat-
ment of Nervous Diseases.—By Ambrose L. Ranney,

M.D. Rules for administration. The effects of the
treatment. Theory of the action of hot water. Points
in its favor. Conclusions. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 46:3. Price 10 cents. To
be had at this office and trom all newsde.) lers.

2to 25 H. P.

CEARTER’S

GAS ENCGINE.

Warranted equal to any in
Power and Economy, and Superi-
~ or to all in Simplicity and Com-
pactness. Gives an Impulse at
every Revolution.

Engines and Pumps Combined.

Williams & Orton Mfg, Co.,

STERLING, ILLS.

P. O. Box 148.

SANITARY EXAMINATION OF DRINK-
ing Water.—By Prof. E. R. Angell. T'he odor of water
and how to detect it. Tests and their appications.
Nitrates and Nitrites. TLead and iron. Test for lead.
Tests for organic matter. A valuablepaper. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 462,
Price 10cents. To be had at this office and from all
newsdealers.

FOR SALE.—The undivided interest in the Davis
Fire Escape, No. 325,399. The Best and Oul Safe Escape
ever invented. Address DANIEL F. AVI\, 8 0

Walnut Street, Easton, Pa.

.
SINKING THROUGH QUICKSAND.
—A paper by H. W. Hughes, describing the Poetsch
grocess of smkmgthrouzh uicksand by meauns of arti-

cial freezing. Contained in SCIENTIFIC AMERICAN
SUPP1L.EMENT, No. 468, Price 10 cents. To be had ta
this office and from all newsdealers,

CIVH,, MF(,HAN]CAL AND MINING EN-
GINEERING at the Rensselaer Polytechnic
Institute, 'l ‘roy N. Y. The oldest engineering
school in merica. Next term begins September 15th,
The Re%ﬁter for 1886 contains a list of the graduates for
the past 61 years, with their posmous, also course of
study, requirements, exBemes, ete. Ad
DA M. (xREENl

])n-(-ctm'.

FUEL OF THE FUTURE.—BY
George Wardman. Historical notes on natural gas.
Duration of the supply of natural gas. The economic
uestion connected with its use. Its advantages as a
uel. Contained in SCIENTI¥FIC AMFERICAN SUPPLE-
MENT, No. 49%7. Price 10 cents. To be had at this
office and from all newsdealers.

The only Real Treatise on the Subject.

The Windmill as a Prime Mover.

Comprehending everything of value relating to Wind-

mills, their Use, Design, Construction, etc. With
many fine illustrations. By A. R. WOLFF, M.E., Con-
sulting Engineer. 8vo, clot $3.00

Mailed prepaid on the receipt of the price. Address
MUNN & CO., 361 Broadway, New York.

AND. FINE GRAY IRON ALSO STEEL’

@ —— .
ALLEABLE CASTINGS FROM SPEOIAL
E TINNI
] THOMAS SDEVLIN 3 €0 FINE Lhae s JAPaNy .@MD 2

LEHIGH AVE. & AMERICAN ST. PHILA.

THE COPYING PAD.—HOW TO MAKE
and how to use:; with an engraving. Practical directions
how to reﬂare the gelatine pad, and also the anilineink
by whic e copies are made: how to apply the written
letter to the pad; how to take off copies of the letter.
Contamed in SCTENTIFIC AMERICAN SUPPLE MENT, NO.

438, Price 10 cents. Iar sale at this office and by all
newsdealers in all parts of the country.

£ New Catalogue of Valuable Papers

contained in SCTENTIFIC AMERICAN SUPPLEMENT, sent
freeof chargeto any address.
MUNN & CO.. 361 Broadway.N Y.

OTTO GAS ENGINE.

GUARANTEED TO CONSUME 25 to 75
ER CENT. LESS GAS THAN

-CHLEICHER SCHUMM o& CO.,

A N Y OTHER GAS ENGINE
Per BRAKE-HORSEPOWER
PHILADELPHIA and CHICACO.

C(IPELAND & BA

ROCK BREAKERS AND ORE CRUSHERS.

W e manufacture and supply at short notice and lowest rates, Stone and Ore Crushers ¢on-
taining the inve ntion described in Letters Patent. issued to Eli W, Blake. June 15th. 1858, togeth-
er with NEw AN D VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
and July 20th, 1880. to Mr. S. 1. Marsden A1l Crushers supplied by us are constructed under
the superlntendence of Mr. Marsden, who, for the past wenty years, has been connected with
the manufaeture of Blake Crushers in this countlrly and Eng!

ARREL FOUNDRY AND MAC
CON. Agents. New X

lan
INE C(l., Manutrs., Ansonia, Conn.
orki,
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0, JUDD G0."5 Newash Publications

Threugh the Yellowstone Park on
Horseback..---evevnnn......$1.50

By GEN. GEO. W. WINGATE, the noted rifleman and one
of the founders of Creedmoor. Most profusely illus-
trated by ForBES, CARY, and BENNETT. This vol-
ume is one of surpassing interest, describing last
Sammer spent by General Wingate and his family in
the Yellowstone, and affords a vast amount of infor-
mation regarding a mest delightful Summer trip.
After reading this volume, Summer tourists will go
to Yellowstone instead of going to Europe.

Profits in Poultry. Useful and Ore
namental Breeds............$1.00

The cheapest and most valuable publication ever issued
on thisindustry. Containsthe combined experience
of practical men in all the Departments of Poultry
1aising. Edited by WELD, JACeBS, and FERRIS.
Over 100 illustrations. Bound in Cloth.

Iow to Handle and Educate Vicious
Horses......cocevvvvvt......81.00

By OSCAR R. GLEAS In addition to full directions
for Handling Vicieus Horses, Breaking Colts, etc.,
the volume comprises very instructive chapters on
Teaching Horses Tricks, How to Tell the Age of .
Horses, Shoeing, Diseases, l.adies’ Equestrianism;
also a dissertation on Dogs, How to Teach them, and
How to Treat their Diseases.

The Law of Field Sports......$1.00

A Summary of the Rulesof Law Affecting American
Sportsmen. By GEORGE PUTNAM SMITH. A most
useful and valuable work. Full of informationwhich
all Sportsmen will be glad always to have at hand. gJ

The Bridle Bits..............$1.00

A Treatise on Practical Horsemanship. By CoIL. J. C.
BATTERSBY. A valuable little work on horseman-
ship and the horse’s mouth, by an accomplished
horseman and experienced cavalry officer.

' The Percheron Horse..........$1.00

In America, by Cor.. M.C. WELD. InFrance,by CIIARLES
DU HAYS. The history of the Percherons in Ame-
rica, their increasing popularity, and influence on
the horse stock of the country, are concisely treated
by Col. Weld; while the history of the breed, its
origin, systematic improvement, etc., are treated by
Mons. Chas. Du Hays, the mest distinguished of
French authors writing upon the horse. Cloth, 12mo.

For sale by all dealers or sent post-paid by the publi hers

O’{L reg:ezpt of prices Our full descriptive catalogue on ap-

plication.

0. JUDD CO., 751 Broadway,

WUHKSHUP RECEIPTS.

For the use of Manufacturers, Mechanics, and Scien=
tific Amateurs. The best late collection published of
such a wide variety of information.

FIRST SERIES.—Bookbinding; Candles; Drawing;
Electro-Metallurgy ; Engraving; Gilding; Japans; Pho-
tography; Pottery; Varnwhmg. ete. 450 pages, with
illustrations, . . . e e ®2.00

SECOND SERIES. —Indmtrla] Chemistry; Cements and
Lutes; Contectionery, Essences, and Extracts; Dyeing,
Stammg, and Coloring; Gelatine, Glue, and Sue, Inks;
Paper and Paper Making; Plgments, Paint, and Paint-
ing, ete., . . . . K2.00

THIRD SERTES. »Allovs. Llectrleq, Enamehn ndGlazes,
Glass, (‘old Iron, and Steel, Lacquers and J.acquering,
J.ead, Aubncants, Mercury, Nickel, Silver, 1'in, Vana-
dium, Zinc, etc. 480 pages. lsillluitratlom, £2.00

FoUrTH SERIES.—Waterproofing; Packing and Qtor-
ing; Embalming and Preserving; I.eather Polishes
Cooling Air and Water; Pumps and Siphons; Dealc-
cating; Distilling; Lmulmfymg, Evaporating; Filter-
ing; Percolating and Macerating; Electrotyping; Ste-
reotyping; Bookbinding; Straw-plaiting; Musica! In-
struments; Clock and Watch Mending; Photogr aphyzi

ete. . . . . . . . . . . .

0= Send for our complete Catalogue of books, free to
any address.

New York.

% In ordermg single volumes, be particular to men-
tion the * series ” wanted.

Sent postpaid by MUNN & CO., 361 Broadwav.
New Yorl, on receipt of price.

FOREIGN PATENTS.
Their Cost Reduced.

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

CANADA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former includes the Provinces of Ontario. 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
patentsin Canada is very large, and is steadily increas-
ing.

E N(JA‘\D —The new English lJaw which went into
torce on Jan. 1st. 1885, enables parties to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, YVales,Ireland and the
Channel Islands. Great Britain is the acknowiedged
financial and commercial center ot 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
irns England as his United States patent produces for
him at hrmae. and the small cost now renders it possible
for almost every patentee in this country 10 secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

OTHER COUNTRIES.—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 1ndia,
Australia, and the other British Colonies.

An experience of FORTY years nas c¢nabled the

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

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

MUNN & (0., Editors and Proprietors of THE $CI-
ENTIFIC AMERTCAN', cordially invite all persons desiring
any information reiative to patents, or the registry of
trade-marks, in this country or abroad,to call at their
offices. 361 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered. .

Address,

MUNN & CO.,
Publishers and Patent Solicitors,
361 Broadway, New York.
BRANCH OFFICES: No. 622 and 624 F° Street, Pacitic
Building, near 7th Street, Wasbington, D. C,



30

Scientific Jmerican,

[JuLy 10, 1886.

Wdvertisements.

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

The above are charges per agate line—about eight
words per.line. This notice.shows the width of the line,
and is set inagate 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.

A PLAIN BRACE, A RATCHET BRACE,
A DRILL BRACE, ALL IN ONE.

Material, Style, Finish, Durability, in
all respects this Brace is warranted to be
the best in any market. Sent by mail,
postage paid by us on receipt of $3.00.
Most Hardware dealers will furnish it at
the same price. MILLERS FALLS CO.,
No. 74 Chamber St., New York.

To Business Men.

The valueo fthe SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business 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 intiuence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in which you decide it is
for yourinterest to advertise. This is frequently done,
for the reason that the agent gets a larger commission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

Forrates see top of first column of this page, or ad-
dress

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

FIRE AND WATER-PROOP BUTLDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETC.

Samples and descriptive Price List free by mail.
H, W. JOENS M'F'@ €0., 87 MAIDEN LANE, N. Y.
CHICAGO. PHILADELPHIA. LONDON.

UBBER
OOFING-

Indiuna Paint &Ko oring €o-N eWYork |

Samples Free if you mention ‘¢ Scientific American.”

RUBBER BELTING, PACKING, HOSE,

AND ALL OTHER KINDS OF

RUBEBER GOODS,

FOR

MECHANICAL AND MANUFACTURING PURPOSES.

The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.,

New York, Chicago, §

Reflecting Telescopes, Equatorial Mountings, etc.
Reasonable prices. W. Gardam & Sons,96JohnSt., N.Y.

The Hercules sells on 1ts mer-
its. Whoever tries, buys it. Send
us a trial order.

MADE ONLY BY

PAGE BELTING CO.,

CONCORD, N. H.

Branches: Boston, New York

s St. Louis, Chicago, Cincinnati,
Kansas City, and Richmond, Va.
- Send for descriptive ci I‘Lllldl‘

Colmmbia Bicycles {illll Tricycles.
MANY IMPROVEMENTS
FOR 1886.

New Spring Catalogue Sent Free.
The POPE NFG. C0.,597 Washington 8t., Boston

Branch Houses: 12 Warren 8t., New
York; 115 Wabash Ave., Chleago.

LEATHER BELTING

best and most relmb]e Belt

ever introduced.

C. A bLHlEREN & C().
47 Ferry St., New York; 416

Arch St., Philadelphia; 86 hederal btreet Boston.

1llustrative working models

Engineers, Capitalists.
W. GARDAM & S0XNS, %

of mechamcal inventions.
John St.,

LIGHTNING RODS.—DESCRIPTION OF
of the arrangement adopted by Mr. Melsens for pro-
tecting the Brussels Hotel de Ville against lightning.
With 6 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 3225 Price 10 cents. To be had at
this office and from all newsdealers.

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

s===> POINTERS for Users of Steam Pumps,
Van Duzen’s Patent Steam Pump
CanP SS %ot orgold. ? Is
an Pump 4 Sandy or Impure S
{ Wateror Liquids. § Efficient.
Has no moving parts, consequently no
il wear,no repairs. no trouble. Purchasers
assume no risks. as we guarantee every
Pump. Above comparison with Jet
Pumps, Ejectors, etc., made of Iron,
% Demand this Pump of your dealer and
. take no cheap substitute. We make Ten
Prlces from $7 to $75. Capacities from 100 to
State for w, at purpose wanted

Sizes.
20,000 gallons per hour.
and send for Catalogue of * Pumps

VAN DU 'l‘. Cincinnati, 0.
REMOVAL OF SEWAGE.--BY W. H.

White, C.E—The five methods in use in Europe,and
their relative values. Contained in SCIENTIFIC A MERI-
CAN SUPPLEMENT, No. 5327, Price 10 cent. To be had
at this office and from ml newsdealers.

WM. A. BARRIS
I’rovidence, R. I, (’ark 8t.) Sixminutes’ walk West fromstation,
Original and ()nly Builder of the
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvemenzs from 10 to 1,000 H. P
Send for copy Engineer's and Steam User’s
Manual. By J.W. Hlll, M.E. Price $1.25.

MENTION THIS PAPER.

PATENTS.

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

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

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

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

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

BRANCH OFFICES. -No. 622 and 62¢ F Street, Pa-
cific Building, near 7th Street, Washington, D. C.

ZEN & T1

Send for Catalogue. !

i e T
TERREEY Andrews’ Office & Bank Desks
s;“E| The finest work in the U. S.; kiln
dried lumber. All work guaranteed.
k OPERA CHAIRS, School Desks, Globes.

19. bash-
AH. Andrews & Co. 195 vabasti-ar. (1.

EVOLUTION; THE LATEST AD-
vances of the Doctrine of Evolutien. By E. (. Cope and:
w. Ballou.—Present status of the theory Mr.
Darwin’s views. Beginnings of structures and origin of
them, adaptetion of means toends. Everyday phe-
nomena. ( ontamed in SCIEN TIFIC AMERICAN SUP-
PLEMENT, No. 527. Price 10 cents. To be had at this
office and from all newsdealers.

Perfect Small Steam Yachts, No smoke or noise, sim-
ple, safe; fuel, water gas; 3 cylinder engines. Send
smm D for either yacht or boat catalogue,

T'IHOMAS KANK & CO., Racine, Wis., Chicago, 111

CLARK’S DRYING, VENTI-
LATING and EXHAUST
FANS.
=~ Cheapest. Most Effective.
Price List Free.

GEO. P. CLARK,
Windsor Locks, Conn. (BoxT.)

SHEETBRASS 8
Mention this paper.

THE IMPROVED

Rider Hot Air Pmping Engine
For City or Country Residences,
Burns Coal, Wood, or Gas. Safe, Simples
Durable. 3,000 in use. Send for
Iustrated Catalogue “A.’

SAYER & C0,, 37 Dey St, New Yor
Telegraph and Electrical

Medical Batteries, Inventors’ Models, Ex é)eri-

mental Work, and fine brass castings, Send for

catalogue C. B. JONES RO.Cincinnati, 0.
fbis important to us that you mention this paper.

san Francisco, Toronto.

VENTILATION.—GREAT IMPORT-

ance of ventilation. The vitiation of air that is constant-
ly going on in inhabited places, exhaustion of oxygen
by gas, candles and lamps.” Ventilation by natural and
artificial means, Contamed in_SCIENTIFIC AMERICAN

SUPPLEMENT, No. 525. Price 10 cents. To be had at

! this office and from all newsdealers.

INTERNATIONAL INSTITUTE FOR
Lique Carbonic_Gas.

. BRUNLER. 857 Broadway, New York.

zg/ ]r \/dEWEhERS CHEM!STS MINERAL.OGISTS

,Sl
ASBESTOS Gubns 0 Aut minns
PRICE 5047
naE 90¢ ! o /THECHRLMERS- ,SPENCECo.

UNDERS HEAT, —— FOOTG EAST BT ST N.Y.

BEFORE.YOU BUY A BICYCLE

TN

g\\w////ﬁ Of any kind,send stamp to A,

ey Dayton, Ohlo, for large Illuqtrate k‘nce

’//"\\\ 43 List of *NEw _and SECOND-HAND MACHINES.
&<second-hand BICYCLES taken in exchange.

BICYCLES Repaired and Nickel Plated.

\m
STEEL WIRE O

234 W. 29.ST.

R J
scm
EVERY&STEELSPRINGS NEYORK CITY

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

PROVIDENCE, R. I.

A New Drill Chuck.
THE HARTFORD.

No. 1 holds O to 14 in, Price, $7.00.
No. 2 holds O to 34 in, Price, $8.00.
@& It cannot be excelled. Adiress
THE CUSHMAN CHUCK CO.,
Hartford, Conn.

Or any dealer in machinists’ Tools.

Mineral Lands Prospected
Artesian Wells Bored. Superior Stationary En-
gines, specially adapted to Electric Light purposes.
Built by PA. DIAMOND DRILL Co., Birdsboro, Pa.

MENTAL -CONTAGION IN INEBRIE-

g’; an interesting psychological study.—By T.
Tothers, M.

SUPPT.EMENT, No. 474.

this office and from all newsdealers.

contains a pa iper by

of Alcohol w!

Contained in SCIENTEFIC AM[‘RI(‘AN
Price 10 cents. To be had at
The same number
' L. Wright. M.D,, on The i*roperty
ich Allures the Nem otic to Drink.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.
AND, BURR & CO.,
614 and 616 Market St., Philadelphia, Pa.

: 71 John St.,, New York.

A FFAIR OFFER.

If you will put a J ENKINS BROS. VALVE on the worst place you can find, where you
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids.
or other fluids longer than any other Valve, you may return it, and your money will be refunded

To avoid imposition, see that valves are stamped ‘“Jenkins Bros.?

JENKINS BROS.,

13 So. Fourth St,, Phila.

79 Kilby St., 13oston.

HYDRAULIC FLANGED HEADS,

OF IRON or STEEL, ror BOILER anp TANK MAKERS.
Unequaled for Strength and Uniformity.

THE DICKSON. MANUFACTURING CO.

96 l.ake Street, Chicago,

SCRANTON, PA.
57 Oliver Street, Boston,

112 Liberty Street, New York.
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TG AMERIGAN BELL TELEPRONE G0,

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

COMMON SENSE CHAIRS, SETTEES,

And Rockers. Strong, dura.ble,
and comfortable. No light,
trashy stuff, but good, honest,
home comforts. Specml dis-
count to clergymen. Send
stamp for ca,talogue to F. A.
gﬁgcc AIR, Mot vﬂ]e, Onon-
a Co.,

I hereby c.xuho"n all persons
before buying to see that my
name is stamped on the chair.

[f the chair is not so stamped

it is an imitation.

DEAR Sir: Your rocker isrichly worth all it cost me.
By the comfort of your chairs, you make yourself bene-
tactor of old men. HEORGE BANCROFT.

NEWPORT, July 18, 1878,
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The l|lost Popular Scientific Paper in the World.
Only $3.00 ng('fnr, mcln(hng Postage. Weekly

Americian

Numbers a Year.

This widely circulated and splendidly illastrated
paper is publisked 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 Muchinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers -
to present it in an attractive form, avoiding as much as
possible abstruse terms. ‘o every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive of knowledge and progress in
every community where it circulates.

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

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis for every club of five subscriters
at $3.00 each ; additional copies at same proportionate
rate.

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

able to .
IMLTITIT & CO.,

361 Broadway New York.
T EX =

Scientific American Supplement.

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

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

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

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

To Korveign Subscribers.—Under the facilities of
the PostalUnion,the SCIENTIFIC AMERICAN iS now sent
by post direct from New York, with regularity, to sub-
scribersin Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other Buropean States; Japan, Brazil,
Mexice, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING INKS.

HE ‘Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom
bard Sts., Phila.,and 47 Rose St., opp. Duane St,, N, Y,






