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THE WORLD'S COLUMBIAN EXPOSITION.

The progress of the various divisions charged with
the preparation of the World’s Columbian Exposition
of 1893, is uot only satisfuctory, but marvelouse. The
great buildings are beginning to rise from the ground
as if by magic, the surrounding lands are rapidly
being converted into gardens of beauty, railroads and
avenues of access are being established, the hum of
wighty workings is heard in every direction, and evi-
dence of active growth toward early cowmpletion is
everywhere presented.

In extent, variety, and novelty, this exposition will
far overshadow anything of the kind the world has
ever seen, or is likely to see, for years to come. The
French exposition of 1889 was a grand affair, greatly
superior and much wore costly than any similar pre-
ceding enterprise. The area covered by buildings
was seventy-five acres, and the cost nine and a half
milliouns of dollars. The architectuare and general ap-
pointments were of the finest description.

The buildings of the Colambian Exposition it is esti-
mated will cover one hundred and fifty acres, or
double the roofed space of the Parisian exhibition.
What a glorious spectacle, what a vast panorama of
industrial wonders, will be presented to the eye of the
visitor at Chicago !

Respecting the architectural qualities of the build-
ings, it is generally conceeded the Chicage structures
will surpass in beauty all previous works in the same
line. The designs for the chief buildings were intrust-
ed to a eommittee of the leading American architects,
the members located in different parts of the country ;
and the adopted plans are the independent results of
the best talent and carefal study.

The Liberal Arts and Manufactures Building is 788
feet wide and 1,700 feet long, covering over thirty
acres ; astonishing for its gigantic dimensions, to say
nothing of the elegance displayed in its constructive
details.

The other principal buildings. such as the Palace of
Fine Arts, the Woman'’s Pavilion, Agricultaral Hall,

Administration Building, Machinery Hall, Palace of

Electricity, Horticultural Building, Transportation
Building, Mining Building, Government Building, are
notable for their great area and architectural beauty.

The estimated aggregate cost of this extraordinary
exposition is twenty-three millions of dollars-—a much
larger sum than the original figures; but the original
plans did not contemplate such vast and ecomprehen-
sive proportions as were at last decided upon. Great
as were the first plans, they proved to be inadequate
for the enormous demands made upon the directors for
space for most important exhibits. The enlargement
could not be foreseen. It became necessary by a pro-
cess, as it were, of natural growth, due to the stupen-
dous nature of the whole undertaking.

Congress will be petitioned for additional aid to the
extent qf five millions. It isa reasonable and worthy
petition, which we hope will be promptly granted, by
unanimous voice, in both branches of the national
legislature. The promotion of the exposition is a na-
tional duty. In the early days of this great enter-
prise the rivalaries of different claimant cities gave
rise to idle bickerings; but these have disappeared,
and it is now plain enough the exposition is purely a
national affair, in which every good citizen is bound to
be personally interested, and from which every section
It

country’s resources, It will open their view to the as-
tonishing enterprise, power, and activity which pre-
vail in the more thrifty places. It will give new
impetus to industries, in multiplied forms, throughout

1 | the length and breadth of the land, inspire backward

localities with the spirit of progress, and animate the
entire country with desires for still blgher and nobler
achievements.

We devote billions of money to purposes of educa-

15308 | tion, to the promotion of commerce, the improvement

of highways, railways, rivers, harbors; we impose
taxes, grant subsidies, create bureaus, and foster all

o 1306 | kinds of schemes that give prommise of public good.

The prowotion of the Coluwmbian Exposition is a
measure calcalated to uplift the nation and confer en-
during benefits upon the inhabitants of all the States.
The treasure so devoted will come back to the people

-
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THE ENGINEER AND THE SAILOR.

If the blue jacket is to be superseded to a very large
extent, as now seewms likely, by the machinist, then
the navigating officer inust needs learn to handle wa-
chinery or be displaced by an engineer who has learned
navigation and gunnery. For the modern war ship
has come to be a machine, or, rather, a collection of

3| inachines; her masts, if she have any, of the ‘‘ mili-

tary” type, with no yards across and barren of sails,
topped only with nests for observation and light bat-
teries. To place such a craft under the command of a
sailor is like putting a sailing ship in comwand of a

130 | wachinist,

If, bowever, it should still be found advisable to
continne the system of a general executive without
special engineering training to commmand the ship, a
radical change wiil andoubtedly be required in the pre-
sent practice of rating of line and staff, at least where
engineer officers are concerned; nor is it likely that
the present rule debarring them from command out-
side the engine roow, that is to say, ** on deck,” will
be found much longer practicable. It is now clearly
seen that low rating, low-pay, and swall consideration
are driving thereally desirable engineers ashore,where
the demand for engineering skill is active, and the
compensation commensurate with ability. Chief Engi-
neer of the Navy Melville dwells upon this in his recent
report, protesting that there is not a suficient force of
engineers in the service at the present time to properly

.care for and direct the working of the engines.

Marine engineering means much more now than for-
merly ; the engines are more complicated in design,
the pumping machinery and that to work the guns
and steering gear demands expert attention. The
chief engineer of a modern warship must be able
quickly to detect the symptoms of uneven rubning
and apply a ready relief ; he must be able to make all
kinds of ordinary repairs, not only in the main en-
gines, but as well in the condensers, the pumpe, the
steering apparatus and gun-operating devices. To do
this effectively requires a liberal edueation in wne-
chanics, including a knowledge of designing and
mathematics. To put an engineer thus equipped
under such petty restraints as is now the practice in
the navy is, to say the least, unreasonable. Why
should he be compelled to ask permission of a line
officer, unfamiliar with engineering, if he may draw a
bolt, drive a rivet or the like? Yet under the present
rules he must do so; a chief engineer was recently
placed under arrest for such an infraction of the rules,
and though an apology was made to him by order of
the Becretary of the Navy, the emergency being shown
to have existed and the machining requisite and
necessary, the rule still stands, and he can be arrested
again when he repeats the so-called offense against
** good order and navy discipline.”

In the merchant marine service, notably on the big
modern passenger steamers in the transatlantic trade,
the importance of the master or ‘‘captain,” as he is
called by the passengers and crew, and the inconse-
quence by contrast of the chief engineer, seems quite as
absurd. The captain is said to ‘‘work” the ship, but
really the work consists principally of ealenlating the
raooing of the ship from noon to noon, a simple tass,
since they rum most of the way on the sawe parallel of
latitade and the change in longitude is denoted
by the difference between the ship’s time and Green-
wich timne as given by the chronometer. Ou the
brond seas, where an error of flve miles or more
short or long of the course is of little consequence,
nothing like so much skill ,in navigation is
required as in the coasting trade, for when the sea-
going steamer approaches the land, a pilot is taken
aboard. The engineer. on the other band, has the
whole barden of the ship’s progress placed upon his
shoulders; it rests with himm whether the ship shall
wmake slow time or fast time, and when any part of the
cowplicated machinery breaks down, it is to his skill
alone that all must look for succor.

And so in heavy weather, when passengers inquire
anxiously of the captain as to the chances, he has little
or nothing to base an estimnate upon, though he may
look ever so wise, for he cannot know the conditions
of the engine's working or the stress thereof, and in-
stead of hazarding an opinion, he would do muach
better to reply, “I'll just step below and ask the
engineer—he knows.”’

Anti-acid Bofler Lining

Dr. Carl Kelner, of sulphite pulp fame, describes a
process which aims to facilitate the lining of boilers or
digesters with an acid-resisting medinm. It relates
principally to the use for this purpose of blocks, slabs, or
tiles in combination with a preparatory cement of com-
position. The firet coating consists of a cewent forned
from ground slate mixed into a paste with silicate
of soda or water glass. Upon this cement as a founda-
tion is applied (while it is in an adhesive state) blocks
or slabe formed by preference of the following mixture :
About one part of ground slate, two parts of ground
glass, and one part of Portland cewent wmixed into a
paste with a solution of water glass. The blocks or
slabs, after being woulded, are allowed to become dry,
and are then placed in position upon the coating of
preparatory cement and the interstices fliled in with
the same mixture of which the blocks or slabs are cowm-
posed. Instead of using blocks or slabs composed as
above, a combination may be used with the prepara-
tory cement of blocks or tiles inade from toughened
glass or from burat clay or other compositions or ma-
terials which possess the requisite acid-resisting quali-
ties.

-

THE Dominion of Canada has an area of 3,382,000
square miles, and comprises one-sixteenth of the land
surface of the globe.
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Surfacing Gelatine Prints,

I know of nothing more aggravating than after care-
fully finishing a fine positive to your satisfaction, hav-
ing it stick fast to a glass plate, defying all attempts
to remove 1t, and having finally to serape it away in
shreds to get the glass clean. But a few failures lead
to success. I soon found the right way, and curiously
enough, when thoroughly aceustowed to the work, you
becomne absolutely certain and confident of the result ;
not the slightest hesitation nor fear of sticking enters
the mind.

Almost any kind of glase will do, provided its sarface
is good and free from bubbles, scratches, or other de-
fects. Although plate glass is usually recommended,
it is the least suitable, owing to the porosity of its sur-
face.

To clean the glass, I know of nothing more suitable

than a brand of soap known as ‘ Monkey Soap,” used
only for cleaning non-destructible articles. After this
the plate is well polished with clean chamois leather or
old silk handkerchiel. Now comes the eritieai point,
1. e., the application of the French chalk or powdered
tale. This is the time when the operator may know
whether his prints will stick or not. The chalk must
be dry ; alittle spread on to theglass plate and rubbed
all over with a pad of cotton wool ; with thesilk hand-
kerchief it is then dusted off again. Now, what is the
appearance of the glass? Does the chalk adhere still
to any parts, forming white patches? If it does, the
glass still remains imperfect and inust be again washed,
polished, and treated with the chalk. If the chalk is
dry and the eotton wool in same state, the chalk should
leave the glass by just drawing the handkerchief over
it once or twice. When this is the case, you may
squeegee your prints on with perfect safety, and if
placed in a moderately warm room, they will not be
long before they fall away from the glass with the re-
quired polish.
* If they do not, however, all that is necessary is to in-
sert a sharp knife under one of the corners, and they
muy be easily loosened. Above all things, inake sure
that the prints are perfectly dry before attemnpting to
remove them. They often feel dry at the back, while
the surface of the print, which is the most important
part, and which, being furthest away from the air, is
the longest in drying, is still damp.

Sometimes it happens that a portion of the pictare is

"dry and will come away easily, but other parts stick
and must be left to dry still more. This is always bad,
adlit leaves an ugly, ineffaceable mark on the print.

‘When the print is apparently dry it is always better
‘to gently warm both sides of the glass before attempt-
ing to remove.

After the pictures are taken off, the glass may be
used again if simply polished and dusted over with
chalk, and the chalk again removed. If any of the
powder be left on the plate, it will beafterward notice-
able on the surface of the print. It is certainly a faet
that the glass plate, after having been used several
times, improves considerably, and it soon becomes a
matter of difficulty to make the prints stick, should
such a thing be required.

Instead of French chalk, other substances, such as
wax or oil, can be used. If the plate be coated with a
weak solution of wax in alcohol, there will be no dif-
ficulty in removing the prints. A little oil—one drop
will be sufficient, rabbed over the plate with a piece of
flannel—will have the same effect. There is, however,
a marked difference between the surfaces of prints sur-
faced in this manner and those done with chalk, which
in reality has the effect of making the glass thoroughly
clean. The latter, of course, are much more brilliant.

Gelatino-chloride of silver emulsion prints do not re-
quire the same amount of washing as albumen pic-
tures ; it should be short and thorough. By thorough
is meant the continual change of water, not only by a
running stream, but by continunally emptying the dish
in which they are washed. If the prints beallowed to
remain for a great length of time in water, the gelatine
film becowmnes slightly decomposed and softens. This
will cause them to adhere tightly to the glass, no mat-
ter how carefully it has been previously prepared.
Therefore avoid prolonged washing, but do not err on
the other side by washing too little, as the permanency
of the prints will be seriously affected.

A few words might also be said upon the squeegee
itself. The flat ones are undoubtedly the best, and far
superior to the new-fangled roller absurdities. The
India-rubber should be evenly cut, and neither too
hard nor too smooth. In squeegeeing, never bear too
hard upon the print, as the film is likely to be injured.
All that is required is to remove all the air between the
film and the glass ; by reversing the glass this can be
easily seen.

As a final remark, I would say: Never attempt to
use artificial heat for drying the prints upon glass, ex-
cept, as already stated, to give a final warmnth after
the prints have apparently dried spontaneounsly. It
must be remembered that the gelatine film is a soluble
one, and the image is easily destroyed by heat. Even
if rendered insoluble by an alum bath, the effect of heat
will be to cause the film to adhere firmly to the glase
plate.—W. E. Woodbury, Photographic Art Journal.

The Earthquake in Japan.

In a recent letter to the New York Z'ribune, Mr.
Kairiyama, a Japanese resident of New York, states
he has received letters fromn Japan containing many
particulars of the terrible earthquake in that country,
which took place October 28. The section chiefly
afflicted was the great island of Hondo, which is the
wain islaud of the Japanese empire, embracing many
provinces. The surface of the ground at the time of
the disturbances was terribly shaken. No person could
stand. Houses were instantly tbrown down, fire in-
stantly raged, roasting the imprisoned victims. The
shocks took place at intervals during four days and
varied from 100 to 600 in different localites. Relief
funds are being subscribed in this and other countries.

The London Daily Graphic says, ** Twenty-six thou-
sand five hundred people were killed and wounded,
90,000 houses destroyed, 200,000 people homeless. Not
even the distance between them and us, which robs
the facts of so much of their import, the figures of so
much of their meaning, can deprive thewm- of all.
There are people starving too, and this is a tangible
ill which one may attempt to lessen as well as to ap-
preciate. An appeal has been made by the Japanese
people to our charity. The disaster which has over-
taken them it is not within huinan power to foresee or
prevent, but some of the coneequences it is only
human to atteinpt to alleviate.”

The steamer China, which recently arrived at San
Francisco from Hong-Kong and Yokohama, reports
that while the steamer was between Hong-Kong and
Yokohama on the return trip to San Francisco an im-
posing sight was witnessed by the passengers and crew.

The great earthquake at Yokohama had taken place
a short time previous, and many of the islands in the
Yellow Sea were in a state of voleanic disturbance.
About seven o'clock on the evening of November 8,
the China was passing the Aleutian Islands, in Van
Diemen’s Straits, when suddenly the island of Sucoa
seemed all ablaze, and flames and lava shot up to a
distance of 800 feet in the air.

The steamer was twelve niles distant, and the spec-
tacle, as seen fromn her deck, was grand. The night
was dark and the eruptions from the crater of the
voleano took place at intervals of about fifty secounds.
They were accompanied by detonations which in the
distance sounded like bombs exploding, and after each
discharge of molten lava and flames the burning frag-
ments descended like sparks from a gigantic Roman
candle.

The American bark Hesper, also lately arrived at
San Francisco from Kobe, Japan, after an excellent
passage of twenty-seven days, reports a graphic ac-
count of an experience with a subinarine volcano, hot
sea water, and sulpharous gases.

Captain Sodergren states that about 6:45 A. M. on
October 28, while lying at anchor in Kobe, the bark,
received a sudden shock that caused the masts to
strain and crack. Some of the standing rigging
snapped like a piece of twine, and all hands were
thrown from their feet. The vessel pitched heavily,
and caused one of the crosstrees to break from its
fastenings and fall on deck. The waters became still
an hour later, and the bark put to sea.

Early on the morning of October 80, when about
seventy-five miles off the Japan coast, the bark was
almost thrown on her beam ends by the sudden erap-
tion of a submarine volcano. The water becawne so
hot that when a sea was shipped on deck, the crew
took to the rigging. The heat became so intense that
the pitoh in the deck was melted and the seams
opened.

*‘ Great blasts of hot air with a strong sulphurous
smell,” said the captain, ‘“ would come up from the
breaking surface of the ocean and almost suffocate us
for the mowment. Then the mewmbrane of the nostrils
became irritated, causing us all to have a fit of eneez-
ing. This phenomenon lasted for several hours. 1
have had all I want of the Japan side for some time to
come.”

Professor Horace Briggs, of Buffalo, who was in
Japan at the timne of the earthquake, says immense
crevices from which hot inud and steam escaped were
to be seen in all directions.

—)-

Asbestos Rubber,

The new catalogue of Louis Wertheim, of Frankfort
o/M., Germany, manufacturer of asbestos goods, con-
tains some interesting facts regarding the history and
uses of this peculiar material. Asbestos differs fromn
nearly all other minerals in being fibrous and textile,
dividing into fibers resembling in delicacy those of flax
and silk, and can be spun and woven like any other
textile fiber, giving a yarn or cloth entirely fire proof
and acid proof. Although known in Egypt and else-
where three thousand years ago, the practical use of
this material in considerable quantities has been de-
layed to the present age.

The flner kinds of asbestos, which are pure white
and silky with strong fibers, are comparatively rare
and expensive (the same being free from silicic acid
and wetal oxides)and in consequence of their lubricat-

G

ing qualities are particularly valuable for technical
purposes. These kinds of asbestos have only been
found in Canada and some parts of the United States.
The asbestos found in Italy, S8witzerland and Germany
is enlored, gray and yellow and wmore compact. These
qualities are much cheaper than the American; but
being far inferior, their use has largely ceased.

Since the discovery of the American asbestos the use
of the kinds previously found in Italy has largely fallen
off. Asbestos mining in the remainder of Europe has.
so far, amounted to little. The prinecipal qualities of
the American asbestos chiefly consist in being abso-
lutely indestructible even when exposed to the action
of any known acid and its possessing at the same time
in the highest degree that peculiarity of a self-lubri-
cator, viz., a soft, greasy or soapy feeling, which bas
brought plumbago, soapstone and chalk into favorable
notice.

The use of asbestos in connection with India rabber
is now practiced in various directions. Asbestos and
India rubber woven sheeting, for instance, con-
sists of ashestos woven cloth, coated on both sides
with India rubber and then vulcanized. It is used as
a substitute for the asbestos millboard for packing for
steam joints and in other situnations where it i desired
to resist bhoth heat and moisture, while affording a
high degree of elasticity. Asbestos and India rubber
woven washers are also made, and asbestos and India
rubber woven tape, for making steam and water joints.
Asbestos rolled cloth packing is made both with and
without India rubber core. Asbestos block packing
consists of an India rubber back, upon which there are
built up edgewise a number of layers of asbestos cloth.

Sufficient elasticity is thus imparted by the rubber -
back, while great durability and Pprotection to the
rubber is insared by the use of asbestos.—I. R. World.

Refining Camphor in Japan,

A very important change has recently taken place in
the nethods of preparing camphor for mnarket. The
principal source of supply is in southern Japan, and
for nany years it has heen exported from there in the
orude state only. Recently, and since the great ad-
vance in the price of the drug, caused by its consump-
tion in the making of celluloid, plants for the refining
of camphor have been get up in Japan. In April last
complete machinery, including stills, engines and boil-
ers, were manufactured at Pittsburg, Pa., for Messrs.
Gribble & Nash, of New York, and sent to Hiogo, Ja-
pan. The complete machinery weighed about fifty-
five tons, and cost $75,000. Dr. A. G. Boyer, who had
previously given much time and thought to devising im-
proved methods of procuring the crude gum and refin-
ing it, went to Japan as the chemist in charge of the
enterprise. Previous to setting up this plant near
Hiogo, all camphor left Japan in a crude state, and
was refined either in,Europe or this country. This
caused agreat deal of waste from evaporation, and has
prompted capitalists to do the refining where the drug
is produced, and thus avoid the waste and loss which
has heretofore attended its transportation. About the
same time that this plant was sent to Japan, another
one, purchased by native capital, was started. This
shows how quickly the natives of Japan adopt im-
proved methods of trade and manufacture, rather than
be outdone by their foreign competitors.

The Awerican refinery is composed of machinery
made under the patents of W. F. Simes, of Philadel-
phia, and will be able to produce from fifty to seven-
ty-five thousand pounds of refined eamphor a month,

The products are of two kinds. One is sublimed,
and called flowers of camphor, which slightly resem-
bles desiccated cocoanat, except that it is of a gummy
nature. The other kind is pressed into cakes of vary-
ing shapes and sizes, but generally about the size of a
cake of toilet soap. The flowers of camphor is pre-
pared especially for use in the manufacture of celluloid.
Since the American refinery has got into successful
operation, a company has been formed with a capital
of $100,000 to prosecute the business.

Just what effect the new method of refining cam-
phor will have upon the price of the article seems to
be a matter of considerable uncertainty, the market
value having fluctuated greatly at times, owing in part
to the manipulation of speculators and also to reports
of its use in making smokeless -powder and for other
purpoees. It isnow said that camphor has proved un-
satisfactory in smokeless powder, because it evaporates
after the powder is placed in the cartridge.

The methods of procuring the crude eamphor in
Japan are of a very primitive character, though suffi-
cient quantities are always forthcoming to meet the
demands of trade.

As was shown in the SCIENTIFIC AMERICAN of June
6 last, camphor trees are being domesticated in this
country, a large number of specimens having been dis-
tributed by the United States Departinent of Agrical-
ture. A gentleman who has spent a number of years
in Japan, and js familiar with the procuring of cam-
phor gum from the trees there, said recently that he
saw no reason why camphor should not, in time, be

produced here in paying quantities.
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AN IMPROVED RAIL SUPPORT.

The device shown in the accompanying illustration
is designed to facilitate raising or lowering the rail to
keep the track in properalignineat without disturbing
the roadbed or ties. ‘It has been patented by Mr.
Charles M. Dyer, of Cloverdale, Ind. The tie is made
of two plates, connected with each other by a trans-
verse bar, as shown in the sectional view, and on ton

DYER'S RAIL SUPPORT.

of each of the plates is a casing in which is mounte_
to turn a nat engaging a vertical screw rod having on
its upper end a clamp engaging and supporting the
base of therail. The upper end of the nut is adapted
to be turned by a wrench or other tool to raise and
lower the serew rod, thereby raising and lowering the
rail, the foundation preferably being such that the
screw rod will only need to be used to adjust small in-
equalities as way be necessary to keep the line in true
and pérfect alignment. The under side of the nut rests
on a washer in the bottom of the casing, its lower end
being formed with a flange to preveunt its displace-
ment in the casing and to distribute the pressure over
a large area.

A GAUGE FOR USE IN ASSEMBLING THE PARTS OF
AN ENGINE.

The improvewment illustrated herewith, which has
been patented by Messrs. George J. Hunt and Thomas
F. McKechnie, i3 designed to obviate the necessity of
the tedious work of calipering, as now practiced in
assembling;the parts of an engine. Adjustable heads
having central openings, and adapted to be secured in
the ends of the bore of the cylinder, are shown in plan
and sectional views in Figs. 1 and 2, the cord holder to
be used in connection therewith being shown in Fig.
8. In the casing of each head slide racks with rods
extending in opposite directions through the ends of
the casing, arms at the outer ends of the rods having
each a lug adapted to abut against the end of the
cylinder. The racks wre in mesh with a pinion hav-
ing a hollow hub, on one outer end of which is a nat
to lock the hub and pinion in place after adjustmment
of the feet, while on the extreme outer end of the hub
ie a knob to turn the pinion to move the racks inward

o
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HUNT AND McKECHNIE'S GAUGE FOR ALIGNING ENGINES.
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with guideways in which slides a laterally adjustable
plate, on top of which are standards carrying a spool,
to whieh is attached the cord to be passed through the
openings of the bushings in the heads, there being on
one of the faces of the spool a ratchet wheel engaged
by a pawl, whereby the spool may be locked in place
when the cord has been drawn tight. By this quickly
obtained vertical and lateral adjustment the cord can
e brought to the exact axial line of the cylinder, and
:he other parts of the engine can be readily laid out
>r set on a frame to be in proper alignment there-
with, the slides for the crosshead, the bearings for the
nain shaft, etc., being at once located in the proper
dlace.

Further information relative to this invention may
e obtained by addressing Mr. George J. Hunt, Sap-
serton Post Office, New West.mmster, British Colum-
sia, Canada.
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A SOUVENIR OR MEDAL CALENDAR.

The illustrution represents a simple device, to be
nade as a souvenir or pocket piece, slightly larger than
v silver dollar, and which will indicate the days of the
nonth, week, and year, as well as the dominical days,
1eeding to be set but once in ordinary years and twice
o leap years. It has been patented by Mr. William
W. Kitchen, of Rockford, Ill. In the top side of the
siece is a recess to receive a revoluble center portion as
shown in the sectional view, the initial letters of the
jays of the week appearing on this portion. The disk
'8 divided into seven radial spaces adapted to register
with the letters on the ceuter piece, the spaces being
‘nscribed with the nawmes of the several months, the
nawes of two months appearing in some of the
spaces, and the domiunical letters being also arranged
in the disk spaces to indicate the S8undays in the year.
The center piece is
rotated so that the
day of the week
thereon upon which
the year comes in
will be in line with
the space in which
January appears,
the letters appear-
ing opposite the
other months then
indicating the first
day of each month.
By this means any
day may be quickly
found, and it is only
necessary to set the
center piece back
one space to set the
calendar for the en-
suing year, except
in the case of a leap year, when it is necessary to
reset the center piece on the 20th of February or 1st
of March. On the outer portion of the disk is a space
on which may appear directions for use, or any suita-
ble motto or inscription.

-
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KITCHEN'S PERPETUAL
CALENDAR.
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Trade Marks—Form of Packages,

The Supreme Court of Pennsylvania recently ren-
dered a decision in regard to trade marks which will
interest our readers. The case was that of E. W. Hoyt
& Co., Lowell, Mass., vs. F. Hoyt & Co., Philadelphia,
both manufacturers of cologne. As shown by the tes-
timony, E. W. Hoyt & Co. put on
the market in 1871 what they called
‘“ Hoyt's German Cologne,” the
same being put up in 25 cent and
$1.00 bottles. They subsequently
brought suit against F. Hoyt & Co.,
of Philadelphia, who had been in
the cologne business since 1868,
praying foran injanction to restrain
the latter from using the name
‘“Hoyts™ on cologne. Evidence
was offered by F. Hoyt & Co. to
show that they were established in
the cologne business in 1868 (that
is to say, previous to E. W. Hoyt &
Co.), that they originated the 25
cent and $1 bottles in 1869, and
used the word ‘* Hoyt's” on their
labels in that year. The Suprewe
Court, reversing the decisions of the
lower courts, held that E.W. Hoyt &
Co. had no claim to the use of any
particular kind of bottles, that they
had appropriated Dr. Jayne’s cap
label (originated by him in 1868) and

that tha aira shana n» mnda af anan_
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AN IMPROVED PIANO TUNING PIN.

We herewith illustrate a new style of piano tuning
pin, which is designed to do away with the general
and well known trouble of having pianos get out of
tune. The invention consists principally of a metallic
bell crank lever, to one end of which the string is
fastened, while to the other end of the lever is applied
an ordinary machine screw, by means of which the

FASCHER'S PIANO TUNING PIN.

string ig tuned with an ordinary screw driver, with
the utmost ease and exactness, the fulerumn of the
lever being formed by a pin or other suitable projec-
tion inserted into or cast integral with the wain iron
frame. The tuning pins being thus fastened directly
to the main frame of the piano, the wrest plank, or
pin block, is entirely dispensed with, and after the
strings have once become thoroughly set in all their
bearings, they will remain in tune and in pitch for an
almost indefinite length of tine without further tun-
ing. This invention has been put to a practical test
by the inventor himself, he having constructed a piano
for this purpose, and it has stood this test thus far for
over two years. Itssimplicity, the ease and exactness
with which a string may be tuned thereby, and its
staying-in-tune qualities, are ad vantages claiwed for it
over the old style tuning pins. Besides this, the dis-
pensing with the wrest plank, which heretofore was
one of the principal parts of a piano, will considerably
simplify piano construction.

For further particulars relating to this improve-
ment address the inventor and patentee, Mr. Hermann
Fascher, 8t. George, Utah.

The American Chemlical Socfety,

The fourth general meeting of the above society is to
be held in this city on the 20tk and 30th of the preseut
month. Committees of finarce, entertainment, ete.,
have now been appointed, and the local webers are
actively engaged in doing everything possible to make
the meeting a success. The society, formerly almost
limited to this vicinity, has now been nationalized, and
local branches are already established in a number of
cities. The impending general meeting, it is anticipat-
ed, will bring together mnany of the leading chemists of
the country, and will andoubtedly do much to increase
the standing of the national organization. In addition
to the social features, important papers on chemical.
subjects are expected, and there is little doubt that
the occasion will be even more memorable than the
last Newport and Washington meetings. Dr. Durand
Woodman, 80 Beaver Street, New York, [may be ad-
dressed with reference to the meeting.

SCHMIDT'S IMPROVED WINDOW FRAME,

This patented improvement was illustrated and de-
seribed in the SCIENTIFIC AMERICAN of
Novewmber 10, but an incorrectly worded
sentence rendered the description some-
what erroneous, although the illustration
plainly represented the efficiency and
simplicity of the device. The parting
rail in the slideways, as shown in the ac-
companying picture, is placed in a slight-
ly diagonal position, so that when the
sashes are closed they will be firmly
wedged in position to exclude air and
prevent rattling, while in the upper por-
tion of the slideway of the lower sash
and the lower portion of the slideway of
the upper sash a spring is placed in a re-
cess in the parting rail, by means of
which, when either sash is pushed to the
wider portion of its slideway, it will be
held at any position in which it may be
left. The obvious convenience and the
extreme simplicity of the device will be
readily apparent. The immprovement has
been patented by Mr. August Schmidt,
of No. 1768 Amsterdamn Avenue, New
York Citv.
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IMPROVED RAPID FIRING GUNS,

Modern actillery, which has already been so greatly
improved in regard to power and range, has just taken
another step, that is in rapid firing. With old guns
that were charged through the mouth, five or six
minutes were required for sponging out the piece after
each shot, charging, placing in position and taking
aim. Breech loading simplified these operations by
reducing the time required for themn to about one
minute. One shot a minute! Only ten years ago this
was marvelous ; to-day a cannon is fired ten, twelve,
and even fifteen timnes per minute, and each shot
throws a projectile weighing from 40 to 80 1b. (accord-

Srtientific Americam.

ing to the caliber) a distance of nearly seven miles.
Each one of these projectiles is capable of piercing a
wrought iron plate 20 inches thick.

How has the cannon been thus changed into a verit-
able mitrailleuse? It has been done by utilizing the
force of recoil. Heretofore, the effect of this force was
to throw the gun and ite carriage violently backward,
making it necessary to replace them afterward. As
they are arranged to-day, said force serves to replace
the gun, after each shot, in its initial position.

The accompanying figures, which represent the
carriage and the rear part of a marine gun, will aid us
in giving an idea of the mechanism employed.

Fig 1.—MARINE GUN-LEFT SIDE.

. Fig. 3—MARINE GUN—RIGHT SIDE.

Fig. 8. -OPENING OF THE BREECH.

IMPROVED RAPID FIRING GUNS.
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The carriage, which is entire]y of steel, is not now
mounted on rollers or rails. It is firmly bolted to the
bridge of the vessel. Only the cannon recoils. Itean
move back and forth overa distance of about 15 inches,
in a frame comprising two supports, L, forming slide-
ways. This frawme rests on the carriage by means of
two pivots, on which it oscillates for taking higher or
lower aim. We know of no better way of inaking this
comprehensible than by comparing it with a telescope.
of which the cannon proper is the interior tube, the
supports, L, take the place of the exterior sheath,
while an intermediate tube is represented by a sleeve,
M, which covers the rear part of the firing tube and
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which slides between the supports, L. This sleeve re-
coils with the gun, of which it forms a part, ag shown
in the two accompanying figures, and in this backward
movemment it draws with it a system of rods placed on
the gun and acting on powerful springs. These
springs, which are compressed by the recoil, push the
gun forward again when they expand. But if this
movement was left to them alone, it would be too
violent and sudden. To regulate this they have been
connected with the piston of a pump
filled with glycerine. They have to force
the liquid frowm one side of the piston to
the other through little holes pierced in
it, and the diameters of these openings
can be regulated as desired. Thanks to
this hydraulic brake, the rude force of
recoil is transformed into a gentle and
precise return movement.
The drawing of the entire gun gives an
idea of the length of the new cannons,
which is not less than 40 or 45 times the
caliber, s0o that a gun which has an
interior diameter of 5 inches will be, for
exatwple, aboat 20 feet long. It will also
be seen that the mechanism of fermeture
is much simplified, all being accomplished
by one movement of the hand. Attempts
have been made to produce this move-
ment automatically by the recoil, and
with a certain success, but at the cost of
great complication, on account of which
it has been given up.
The new guns receive cartridges with a
copper shell containing the priming and
the powder, and arranged on the projec-
tile. Except for the dimensions and the
weight, they are exactly like the cart-
ridges for the guns carried by the soldiers.
The cartridge shells are extracted auto-
matically by the movement of the breech
mechanism. The manipulation of the
gun is so simple that only five men are
required to operate it.
France, England and Germany are now
constructing rapid firing guns, but France
seems to possess the most perfect system, for the Rus-
sian Admiralty has just adopted it, after long trials in
the works of Krupp and Armstrong.—L’Illustration.
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Roast and Baked Meats.

‘The very general adoption of the close range or
¢“Kkitchener™ in place of the open grate has necessarily
caused an abandonment of the method of roasting our
meat before the open fire, and the substitution of the
process of baking in a close chamber or oven. No
doubt the latter method is the most convenient and
the most economical, but it may be questioned whether
it is the most wholesome. In baking, the meat is, as
it were, cooked in its own juices ; the vapors exhaled
from the warm meat are confined in the close oven and
do not escape into the atmosphere, adding, no doubt,
to the flavor and also to the richness of the food. At
the same time, the joint surrounded by this dense
vapor does not yield its juices so Ireely as when roasted
in an open atmosphere, as can be seen by comparing
the yield of dripping obtained in the dish in which a
leg of mutton has been baked with the amount which
a similar joint gives to the dripping pan when roasted.
That a very large quantity of the'more oily portion of
the fatty matters, especially of the fat distributed
between the muscalar fibers, does not leave the meat
wben baked can be shown by exasnining a slice of
baked meat and comparing it with a similar slice of
roast meat, when it will be seen that in the former
minate oily globules are abundantly distributed among
the fibers, while in meat that has been well and tho-
roughly roasted they are comparatively unnoticeable.
Moreover, the gravy fromn baked meat when cut always
yields more grease than does that from roast meat,
though, as above stated, the yield to the dripping
pan is less with the former than the latter. It is this
retention of the volatile aroma and unctuous juices
that renders baked meat so popular, and no doubt
with persons of strong stomachs it is not harmful ; bat
when digestion is feeble, we are convinced it is highly
injurious, and that its continued use not only aggra-
vates but also induces indigestion, and that in many
instances very considerable benefit has resulted from
the advice of the medical mnan to the patient to order
hiis meat to be roasted instead of baked. Our know-
ledge at present regarding the respective digestibility
of different fats is very imperfect ; still, the general
and popular opinion is that the more oily fats are less
digestible and more “* bilious ” than the solid, and it is
these fluid fats which forin the grease of cooked meats,
Muach the same may be said regarding the mode of
cooking bacon. Thus in the north of England thick
slices of bacon are placed in shallow tins and cooked
in the oven, while rashers are usually fried in a pan
over the fire. In both cases, however, the bacon is
cooked in ite own * dip,” or most oily portion of its
fatty matter. It has long been pointed out that bacon
cooked by either of the above methods is a ** bilious”
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article of diet, whereas when bacon is toasted it is not
apt to disagree even with decidedly ‘' bilious” people,
the reason being that the oily portion of the fat or
““dip” is rewoved, and only the more solid fat left.
We have no wish to raise a panic with regard to the
useful and economiecal ‘* kitchener,” but would merely
suggest that baking wmay in some instances be the
unsuspected cause of indigestion, in which case a
return to the use of the roasting jack and the open fire

Fig. 4. -THE GUN AFTER RECOIL

Fig. 5—THE GUN REPLACED FOR OPERATION.
IMPROVED RAPID FIRING GUNS,

would, we think, prove to be a step in the right direc-
tion.—The Lancet, London.
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A CONVENIENT MEMORANDUM BOOK,

The illustration represents a handy form of mem-
orandum book designed to be conveniently carried in
the pocket, and adapted to make triplicate copies of a
transaction by simply writing the record in the book
in the ordinary way. It has been patented by Mr.
Samuel J. Silbermman, of No. 7 Canal Street, New
York City. Fig. 1 shows the hook fully opened, the
various leaves tipped back, Fig. 2 representing it in
position for use, and Fig. 8 showing the arrangement
of the leaves. One of the covers is connected by a
strip with a flap to which is attached a frame carrying
a carbon sheet, and the permanent leaves of the bouk
are connected at their outer edges to detachable leaves,
the connection being by a perforated line, so that the
detachable leaves may be easily torn out. A strip of
tissue paper is wound spirally through the entire book,
as best shown in Fig. 8, the strip being perforated at
the ends of the leaves, so that a leaf of this paper may
be torn off for each of the other leaves used. In use
the carbon sheet is folded inward upon the permanent

SILBERMAN'S MEMORANDUM COPY.BOOK.

sheet, and one of each of the detachable leaves folded
upon it, when the memorandum made will appear
upon one of the permanent leaves of the book, and on
two leaves to be detached, for the use of the customer,
and the cashier of the house, when the book is used
by salesmen in stores, or for sach other purpose as
may be desired. When the book is closed, the carbon
frame is always in position for use, and serves as a
book wmark. s
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The New York Fire Department.

The opportunity to inspect the New York fire system
was afforded recently to the members of tne New York
Electrical Society, who visited the Fire Alarm Tele-
graph Headquarters, 157 East Sixty-seventh Street.

Superintendent Swith led the way to the fire alarm
telegraph roomn. Here he explained and illustrated
the way in which alarms are given. When an alarm
has to be sent, the box stationed at the nearest street

corner is opened and the hook inside is
pulled down and let go. This winda up
the ‘‘automatic,” which immediately
starts into motion, and a series of signal
repeating devices come into play. Its
object is to insaure the communication
absolutely in case of any failure of the
first signal. The certainty and prompt-
ness of transmission of alarms is secared
beyond all chance of failure. When once
the signal is sent, the wonderful perfec-
tion of the working of the systeimn be-
comes apparent. The sawme imnpulse that
conveys the alarm rings a bell in the
bank room of the firemen and releases
the trips which hold the horses in their
places in the stalls on the ground floor.
The horses are so splendidly trained that
they trot smartly to the pole of the en-
gine the instant they are released, and
are poled up in a second or two. So that
in point of fact the firemen are ready to
dash out of the station before the alarm
bas been completed. .

The duties of the fireman are so exact-
ing that he must be sound, wind and
limb, and on the thoroughness of the
work in the gymnasium much of the
efficiency of the service depends. From
here descent was made to the ground
floor, where the evolutions of the horses
and preparations for starting on the re-
ceipt of an alarm were witnessed.

Supt. Smith asked the company to ad-
journ to the call box at the corner of
Sixty-eighth Street and Park Avenue,

nearly a quarter of a mile distant from the station.
Here an alarm was given. In less than a minute the
lights of the engine were seen rapidly approaching,
and within a minute and a half the hose was playing
on Park Avenue, and thelife-saving corps were raising
the revolving, movable extension ladder, which is used
to rescue the inmates of a burning building.
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The Value of lsochromatic Plates.

Mr. G. Cramer, the well known plate maker of
America, puts the isochromatic question very clearly,
thus :

‘* Let us imagine a landscape before us ; above, the
blue sky with white clouds ; on the horizon, the distant
hills ; in the foreground, foliage in the beautiful shades
of autumn. The ordinary plate would take the sky
white, being just as sensitive to the light blue as to
white rays; and, therefore, will show no clouds unless
they are of a darker shade. The distant hills would
only be faintly visible, and the foliage be lacking in
detail. The orthochromatic plates would give us a
soft, gray sky, not white, but with beautiful white
clouds ; the distant hills just as distinet as you see
them in reality, and the foliage, with all the various
gradations, from the finest high light to the deepest
shadow, every leaf being clearly detailed, and every
blade of grass standing out from the rest. In all it
gives us just what we see with our own eyes, except
the colors. For portraits, we will consider we have to
photograph a pretty, rosy-cheeked girl from the coun-
try—rosy-cheeked, but a little freckled, with a blue
dress and yellow trimmings, and with auburn hair.
The ordinary plate will give her a fair face, but what
a job to retouch all the freckles ! The blue dress will
appear like a light one, the yellow trimnmings will be
too dark. Her hair will show a great lack of detail,
and appear the same as black hair; while the other
plate will give, if anything, a bolder, rounder image.
Freckles will not. be vigible to a greater extent than
you can see thews with your eyes, and, in the portrait,
are generally smaller than the original, as they are
altnost entirely invisible. The hair will be of a medium
shade, and as full of detail as that of a brunette. The
dress will be of a proper tone, the yellow trimmiugs in
barmony with the rest.”

What Shall be Done with our NMolasses?

The undivided attention that is now required of
every sugar planter to enable him to successfully har-
vest the present cane crop is diverting attention from
the question involved in the caption of this article. It
will come up again at the end of the season with as
great a force as ever, and it would seem well even now
that it should have consideration and that every effort
should be made to open up some new market for this
large fraction of our sugar crop. There is now a prac-
tical loss of the entire value of the molasses to all va-
cuum pan houses.—La. Planter.
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THE MONTEREY.

The new double-turreted, twin-screw, armored coast
defense vessel illustrated on our first page waslaunched
in May last, at the Union Iron Works, S8an Francisco,
and is now fast nearing completion. She is designed
to afford a floating defense of the highest character for
the magnificent harbor of San Francisco, while also
available for siwnilar service anywhere on the coast,
and would probably have been named after the prin-
cipal city, had not this name been already given to a
new cruiser. As it is, she takes the name of the coast
town which was the capital of Upper California when
the territory was taken possession of by the United
States, more than forty years ago.

The bids for the construction of this vessel were
opened April 8, 1889, the Cramps, the Quintard Iron
Works, and the San Francisco Union Iron Works be-
ing competitors, the contract being awarded the latter
firm on their bid of $1,628,950, with the provision that
$100 will be paid for every unit of horse power over the
stipulated amount, and $100 deducted for every unit
Jess than this.

The Monterey is of the low freeboard type, present-
ing but little surface to receive the fire of an enemy’s
guons, and has a curved steel deck to give her further
protection. She is constructed entirely of steel, and
has a double bottom throughout, with 110 watertight
compartments in her hull that can readily be filled
with water, submerging the vessel until only about one
foot of her sides shows above water. Her displacement
in ordinary condition is 4,000 tons, but in fighting trim
it will be 4,486 tons. Her general dimensions are:
Length over all, 261 feet ; on load water line, 256 feet ;
extreme breadth, 69 feet; mean draught, 14 feet 6
inches. She will have an armor belt which is thirteen
inches thick amidships, diminishing at the bow and
stern, the maximum thickness extending over the
steamn machinery and the ammaunition.

The engines of the vessel are designed to give 5,400
indicated bhorse power, with forced draught, with
which it is expected she will show a maximuw speed
of fifteen or sixteen knots, and be able to carry suffi-
cient coal to travel over 600 miles at this speed, her
ooal endurance at the rate of nine knots per hour being
designed to allow her to cover a distance of about
2,700 miles. She has no sail power, her single mili-
tary mast being solely for observation and signal-
ing, and to carry machine guns and a search light.
The propelling engines are triple expansion, the cylin-
ders being 27, 41, and 64 inches diawmeter, respectively,
and the stroke 30 inches, there being two of these en-
gines, designed to work the twin screws at u speed of
150 revolutions per wminute on a steam pressure of 160
pounds per square inch. There are two main steel
bollers, 11 feet 2 inches diameter and 10 feet 7 inches
long, each, and four smaller tubular boilers. The fire
room is under pressure to give the forced dranght
when that is required, and the ventilation throughout
is effected by a large blower, doing away with all fun-
nels. The hatches are closed by hydraulic cylinders.
The electric light plant consists of three units, each
anit embracing an engine, dynamo, and combination
bed plate, and several search lights.

The armament of the vessel is to be as follows : Two
12-inch breech-loading rifled guns, with 18-inch steel
armor protection and steel shields eight inches thick,
each firing a projectile weighing 850 pounds, with a
powder charge of 426 pounds; two 10-inch breech-
loading rifles mounted en barbette, with 111¢-inch
steel armor protection and steel shields 7§ inches
thick, each firing a projectile weighing 500 pounds,
with a powder charge of 250 ponnds. There are also
to be six 6-pounder rapid-firing rifles, four 87-millimeter
Hotchkiss revolving cannon, and two 1-pound rapid-
firing rifles.

The Union Iron Works, where the Monterey is being
completed, has for a lopg time occupied a leading
position in the manufacture of mining machinery, and
was in 1885 wmoved to South San Francisco, where, on
a tract of fifteen acres, a great plant has been estab-
lished, as is attested by their highly successful work
in building government war vessels. The dimensions
of their great stone dry dock are as follows : Length
of excavation in solid rock, 450 feet ; depth, 120 feet ;
width of entrance, 80 feet ; width of top, 120 feet ; ca-
pacity of pumps per hour, 825,368 cubic feet. Its cost
was $675,000. Henry T. Scott is president and
treasurer of the corporation, and Irving M. Scott is
vice-president and general manager,

Soldering Aluminum,

The inventors claim that surfaces of aluminuw way
be successfully soldered to each other, and to other
metallic surfaces, by using silver chloride as a flux in
conjunction with ordinary solder.

The pieces of metal, one or both of which are alum-
innm, are placed in the relative position required in
the Joint, finely powdered fused silver chloride spread
along the line of junction, and solder melted on with a
blowpipe or other device. The joints are thus easily
and rapidly obtained, and become hard and perfectly
sound on setting, and neither crack, flake, nor check.
—F. J. Page and H. A. Anderson, Waterbury, Cunn.

Qorrespondence.

Missourli Marble and Omnyx.
To the Editor of the Scientific American:

As a country editor, I have for wany years read
your paper and taken a deep interest in the scientific
information contained in each number.

This county of Missouri is, as you will see by ex-
amining a wap, situated right in the Ozark Mountains.

1 have observed of late, in the current literature of
the day, a good deal said about marble and onyx rocks,
and wmuch comwent upon their economic value. My
object in writing is to ascertain whether thereisat this
time a market for these rocks. I am tolerably well
posted in the geology and rockology of this region,
and have made a specialty of vxamining and exploring
caves, which are very numerous here, and I find that
there are extensive and almost exbaustless deposits of
both marble and onyx here. The onyx is of several
kinds and colors, and looks to me as if it was of good
quality for working into ornamental work of any kind.
Sowe of it is in caves and some shows outcroppings on
the mountain sides; some is white as snow, some
water-colored, and some red, and contains different
colors in strata like agate. The best marble is com-
moaly red or brown, some is gray and dove-colored. I
would like to correspond with any one comuwercially
interested. TRUMAN S. POwWELL,

November 28, 1891, Editor Oracle, Galena, Mo.

—_— et —
Flow of Water in Subterramean Chanmels,
To the Editor of the Scientific American :

There have been in this immediate vicinity, driven or
bored, about a dozen artesian wells. They are on the
flats bordering the river (Rappahannock), and as the
water rises only 8 or 10 feet above the level of the river
some of them will scarcely come above the level of the
ground ; hence the water will usnally comne no higher
than the discharge pipe. Now the mooted question is,
What causes the water in these pipes to ebb and flow
with the tides? It is not observable in wells that have
their discharge pipes § or 6 feet below the highest wa-
ter point, but very perceptible in those that are cut
within a foot of their usual gauge. The average ebb
and flow of the tide is about 20 inches. The extremes
are over 4 feet. My theory is that it is not a gas but a
water pressure that lifts or forces the water, that the
water within the earth ebbs and flows with that on its
surface, being affected by the same physical laws ; bat
the most peculiar part is that when we have the ex-
trewmes in the tides which are caused by the windsalone,
we also have a corresponding extreme in the well.
This may be caused by mass attraction—tho greater
the mass of water on the surface, the greater the attrac-
tion. But the puzzle is, from where does the water
pressure come ? If from some distant elevated position,
the main body could not be affected by the mass at-
traction, for it is far away, but only thelittle stream in
the well. ’

The water comes from a depth of about 240 feet, and
seems to be between strata of rock. Can it be that
this water has some conunection with the water from
the elevated ridge, which is about two miles distant
and about 50 feet high ? If so, there ought not to be
wmuch variation of pressure. Please give any informa-
tion on the above that you can in your columns.

P. YATES BARBER.

Sharp’s Wharf, Richmond Co., Va., Nov. 17, 1891.

[The subterranean water, like surface water, always
flows toward a lower level, which is found along
streams, bays, and the ocean. The pressure is nearly
constant, except in rainy seasons, when the whole sub-
stratam rises and contributes its rise to the wells.
Along the marging of these water plateaus that are
near tide water the tides affect the level of the water in
the wells by blocking the freedom of flow, just as a
dam backs the water in a sluggish stream. The under-
ground water in your district flows frow the high land
toward the river at an angle equal to the general rise
in the land, being held back by the friction of the
sandy strata through which it passes. This controls
the angle of descent. —EDITOR.]
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Science of Making and Tempering Steel.
To the Editor of the Scientific American :

Some of the very best cast steel made is often con-
demned by ignorant, and careless workmen in both
forging and tempering. Take, for example, a mill pick
for picking barr millstones, and I have seen black-
smiths, when forging, upset the edges that are to be
tempered for cutting these very hard stones, either be-
ing ignorant of the structure of forged cast steel or not
considering the injury that they were inflicting upon
that metal.

When cast steel is melted and cast into ingots, all of
the particles are of globular formation (round), and
there are open spaces between all these diminutive
globes. In forging, these globes are elongated and
welded more closely together and pointed at the ends
proportionate to the amount of forging or elongating
which they receive. If you examine the cutting edge
of a razor with a powerful maguifying glass, you dis-

cover that the edge is toothed like a fine saw. Ifin
forging tnat razor the forger hamnmers the edge, then
grinds and finishes it as it is left from the forge, he
will ind a most irregular toothed razoredge, one tooth
flat or blunt and another peaked and sharp, the
pointed edge of the very sharp one liable to break off
or crumble as he saws off his beard, for that is what
the barber does when he shaves you. He saws your
beard off. In upsetting the mill pick you blunt up
these sharp points and crowd one against another, so
that when you harden the point it is very likely to
sturt an invisible crack at the cutting edge which en-
larges at each jar Irom a blow on the stone, and a cor-
ner flies off. .

And still another ridiculous idea is that it must be
hammered off until quite cold, so as to refine the steel.
I have found that the very best results cowme frcin
heating carefully to a good chery red, forge the tool
out while quite red, and cut the end off, and never up-
set a mill pick or chisel orany cutting tool intended for
hard service. In hardening a mill pick or cold chisel,
never plunge it into the hardening bath suddenly to a
given point, because the shrinkage will be at a fine giv-
en point, while the part above is a trifle larger, and a
crack is liable to start at this very point. Run the edge
or point to be hardened into the bath rather slowly
and above where the temper of the tool is needed and
raise it out in the same manner. Wood coal is prefer-
able for heating such tools, because it throws off carbon
and contains no sulphur or other base substances in-
jurious to steel. In forging wide cutting tools, ham-
wer the cutting edge last, 8o as to expand that part a
little the most, as this will prevent it cracking at the
edge when hardened.

In waking chopping axes for hard frozen timber, after
they were forged in the regular way under a trip ham-
wer, I always had them carefully hand-forged at the
cutting edges and never allowed the smith to upset the
catting edge. J. E. EMERSON.
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Feocding the Sick.
To the Editor of the Scientific American:

It is a fact beyond all question that there is a pro-
gressive loss in weight in all cases of acute sickness
until & normal appetite is regained or death occurs.
Not all the resources of medical science have thus far
served, perhaps, in the least, to avert this loss.

If foods cannot be so ‘“‘handled ” by the sick as to
prevent this waste, is it not barely possible that they
are not digested and assimilated ? Is not this infer-
ence still stronger in the light of the numerous cases
on record (and in the experience of every physician)
where life has been sustained for very long periods
without any ability to take food, perfect recoveries ul-
timately occurring ?

Either nature has been guilty of an enormous blun-
der in causing such intense aversion to all ordinary
foods, when the need to ‘' support the strength  seems
so pressing, or enforced feeding is a blunder.

Except in the use of milk, it is not possible to ad-
winister any food in quantities to meet the seeming
need. But is milk a fit food for any case of severe
sickness or in any case where the appetite is lost ¢ It
is safe to assert that not a hundred families in Awmerica
would or could object to its nuse in any case when pre-
scribed by a physician. It is, perhaps, as safe to assert
that not a hundred intelligent famnilies would not object
to feeding their sick the equivalent of the wilk ration
in tough curds, swallowed whole. Milk is reduced to
the form of tough cards at one stage of digestion;
hence it would seemn that it should always be admin-
istered, if at all, in this form to the sick in order to be
duly masticated ; fine particles certainly being more
easily digestible thau large masses. But who would
feed cards to the sick, even if milk is the highest type
of food, and particularly if they have been soaked in
brandy or whisky ? There is nothing in curds or even
in milk that appeals to the sense of fasts in a well
warked case of hunger. No one, not even the strong-
est, could enter upon a course of diet of milk or milk
and whisky or brandy without an iinmediate iwpair-
ment of strength, because of its difficulty of digestion.
Is a stomach enfecbled by a general disease any better
able to so digest as to maintainstrength ?

The writer has not given milk in any case of acute
sickness for many years. This withheld, there is little
danger of other foods being enforced to an undue tax-
ing of the stomach ; the uniform aversion to all solids
being the safeguard. He has found it entirely safe,
even in fevers, to await thre norinal appetite before
feeding ; the reliance for maintaining the strength be-
ing on the tissues, aided by such drinks as nature calls
for with no obscure language. And a striking thing
has been observed in cases 80 treated, and that is, an
increase of strength as the acute symptoms subside,
and while still on tissue support. Whatever of seem-
ing absurdity there may be in this statement, the fact
is clearly within easy reach of demonstration by any
who have care of the sick.

A-rigid adherence to this method has not been at.-
tended by such fatality as to excite public attention.

E. H. DEWEY, M.D.

Meoadville, Pa., Novewber 27, 1891,
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OUR NEW 13- INCH MORTARS

The coast defense system planued for the protection
of our large cities is being gradually worked out,
although but little has yet been completed in this dis-
tinctive line as compared with what hag been effected
in bailding up our new navy. Several of the new
monitors, as the turreted vessels with low freeboards
are styled, ure, it is true, approaching cowmpletion,
and all of these are primarily designed for purposes
of bharbor defense, but in connection therewith it is
the intention to defend the principal cities by a great
number of mortars, located in groups at the most ad-
vantageous sites commanding harbor approaches.
The plan is to establish such batteries below the
surface of the ground, at places separated by con-
siderable distances, each group to contain sixteen
mortars, arranged in four pits, four mortars in each
pit. and all of them adapted to rain down explo-
sive shells upon the decks of an approaching hostile
fleet, the range of the vessels having previously been
accurately determined by a concealed observer, and
communicated electrically to the mortar pits.

One of these new mortars, of which a number
are now ready, forms the gubject of the accomnpany-
ing illustration, the mortar being ewmployed at the
B8andy Hook proving grounds, just below the en-
trance of New York Harbor, in testing various kinds
of powder. Tons of new powders and explosives come
to the Hook for tests through the year, being stored
there in four magazines which have been constructed
in a great un-
finished gran
ite fort, whicl
was begun be
fore the wa
and never com
pleted, sacl
forts being
no protection
against th:
guns now used
The most o
the powder
tested are pro
vided in ac
cordance witl
the specific di
rections of th:
governmen
engineers, anc
a large propor
tion of then
are made a
one of the Du
pont establish
ments. In mor
tar firing espe
cially, wher.
the discharg
is always to b
at high anglee
it will not d«
to have a pow
der whiel
gives an initia
veloeity to th
projectileo
only 1,875 feet
per second,
when its velo-
city should be 1,875 feet per second, for upon the
accurate gauging of this velocity, in connection
with the angle of elevation, the determination is
made of the exact point at which the projectile should
again reach the carth, Of course there is always some
variation, due to numerous causes, but the accuracy
with which such shots can be made has been well
tested, and it has been proved that a vessel 830 feet
long and 60 feet wide can be hit sixty-seven times out
of a hundred at a distance of over five miles, and ninety
times out of a hundred at a distance of two and a half
miles, supposing the vessel to be stationary.

In the experiments now being conducted, the main
object is to determine the initial velocity of the pro-
jectile with varying charges aud different lots of pow-
der, gauging also the pressure produced within the
gun. For this purpose some very delicate instruments
are employed and most elaborate computations are
pnecessary, but the actual record is made in such a sim-
ple manner as to be readily understood. Two wire
screen frames are set up in front of the gun, the first
fraine at a distance of about 150 feet, or far enough
away not to be affected by the shock of firing, and the
second one at a measured distance of 100 feet from the
first. The wires in each of these screens form a com-
plete electric circuit, including a battery and magnet.
When the projectile breaks the wire in the first screen
the circuit is interrapted, releasing an armatare, the
armatura connected with the second screen being simi-
larly released by the passage of the projectile, the
very short interval of time between the dropping of
the two armatures, although almost inconceivably
brief, being accurately registered by a chronograph.

5 rientific gmmnu.

The armature connected with the first screen consists

of a suspended iron rod about three feet long, which
falls as the screen is broken, and the armature con-
nected with the second sereen is arranged to operate,
when released, as a knife, striking the falling rod and
waking a mark thereon. The distance through which
the rod drops while the shot is passing frowm one screen
to the other is indicated by the distance of the cat
from the end of the rod, and from this the interval of
time is comnputed, several chronographs being used to
test the same shot when great accuracy is desired.
These mortars are rified breech-loaders, with cast
iron body and steel hooped, weighing 14}{ tons each.
They are more like short guns than the old fashioned
wortars, and are of the French type with breech-load-
ing wechanism of the interrupted screw De Bange
style. They are 129 inches long and 811 inches in
diameter, tapering down to 221§ inches at the chase,
or forward conical part, while the diameter over the
hoops is 413{ inches. The iron is charcoal pig, the
castings being made vertically, breech downward,
and cooled by the circulation of water through the
core. The first contracts for these mortars were made
with the Builders' Iron Foundry, of Providence, R. 1.,
for the mortar bodies, and for the finishing and as-
sembling, the Midvale Steel Company furnishing the
steel hoops and forgings. The face plate at the rear is
a banjo-shaped piece dovetailed to the breech block,
and turns it in and out of mesh with the interrupted
thread by means of a crank and gear running in a oir-
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FIRING THE 12-INCH MORTARS AT THE SANDY HOOK PROVING GROUNDS,

cular segmental rack. A translating roller moves the
breech block in and out of the breech recess, and a
spindle fitted loosely in the center of the breech block
has a t wo-tenths of an inch hole drilled through its
entire length, through which are inserted the primers
to explode the charge. By turning two cranks the
breech block is unlocked and withdrawn, when the
projectile is raised by a crane and shoved in, and after-
ward the powder, in one or more canvas bags, the
block being returned to its position by the translating
roller crank handle and locked by the revolving gear
handle, whereby the vent is uncovered for the inser-
tion of the primer.

It has been proposed that the hollow projectile to
be discharged from these mortars shall be filled with
a mild form of nitroglycerine. It is probable that a
variety of explosives will be tested, to insure obtaining
one of the highest degree of effectiveness consistent
with safety in use. As such shells will, instead of
striking the heavy armored sides of a battleship, fall
upon her thinly armored deck, it is estiinated that
their destructive effect will be greatly beyond any-
thlng heretofore accomplished.

<

The Limits of Taste.
According to Prof. Venable’s investigations, the fol-
lowing parts of a gramme can distinctly be tasted
when put upon the tongue :

O

SUEAT. ittt e i e 0008
SAlt... L i e e e 0-0009
TanniC ACId.. . .viiiiiis it 0°00008
Muriatic 8cid. ... ..ottt it 00009
Saccharine.... ...0...ns ereesecsrserse e ecenincnrnss 00000048
Strychnine.. .....co00veeeriescecccane seaneniss 0°00000048
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Large Panes of Glass,

The largest plate of glass in thiscity and in the State
is in the Eleventh Street window of Robert J. Thowmp-
son, at the southwest corner of Eleventh and Chestnut
Streets. The size of the plate is 8 feet 4 inches by 16
feot 8 inches, and it was manufactured at Kokomno,
Ind. The firm which had the contract for furnishing
the glass first placed its order with a Pittsburg com-
pany, which was unfortunate enough to break two
plates of that size in preparing thewm for transporta-
tion. There are several others which nearly equal this
one in size. There Is one 194 by 100 inches, another
140 by 144, and one which was recently replaced, an in-
furiated bull having gone through its 198 by 98 inches.
The largest plate of glass in the country is in stock at
Kokowmo, and is 16 feet 8 inches by 11 feet 8 inches.—
Philadelphia Record.

A Curlous Experiment in Food Preservatiom.

It has long been known that the most perishable
kinds of food can be preserved for long periods by
freezing. In the arctic regions, where the natural tem-
perature favors such a course, freezing is relied on to
preserve meat for months at a time. The introduction
of artificial freezing processes has caused freezing to be
utilized in our own more southern latitudes with
greater or less success for the same object.

A test of the question of food preservation by the
above means was recently brought to a striking con-
clusion. A few days ago, Mr. Edward R. Bell gave a

— .. . dinner at his

residence in
this city. As
guests there
were present
Rev. Morgan
Dix, D.D., Rev.
Halsey Knapp
and someother
friends. The
primal object
of the gather-
ing was to test
the palatabil-
ity of a tarkey
which had
been killed ten
years ago, and
whieh had
been kept
frozen ever
8ince ¥

Knapp had

been the cus-

todian of the
bird duriog all
those years

The turkey

was prepared

as a part of the
dinner.

It was found
that the fowl
was perfect in
shape, and
without taiot
of any sort, but
its meat was
utterly taste-
less and void of

all the flavor and juices proper to a well roasted turkey.
The fat and juices had entirely disappeared, leaving
only bone and muscular fiber. The prevailing im-
pression as to the inferiority of frozen food products
was fully borne out by this intereating experiment. It
is known that freezing impairs the flavor of meats,
fish, and vegetabies, and while it arrests decomposi-
tion it does not entirely prevent evaporation and de-
siccation.

Housekeepers who are particular about providing
the best heef, fowls, and provisions in general for their
tables are very apt to avoid the purchase of any pro-
ducts which have been frozen. Forreasonable periods
food is kept by cold without freezing, and this is vir-
tually the action of our domestic refrigerators. Abso-
lute freezing with preservation through one or two
seasons is not to be commended.

e e .
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Rubber Foot Fever,

If a inan has a corn, says the India Rubber World,
it can be removed, but if he is suffering from rubber
foot fever, no chiropodist can help him, and the only
thing to prescribe is liberal bathing of the feet and re-
woval of the cause. Rubbers should only be worn to
keep wet out, and they should be removed the moment
the wearer gets indoors, Failure to note this gives a
man wet feet in a far worse sense than if he had waded
through mud ankle deep. It was the trouble resulting
fromn forcing the perspiration to soak the stockings and
keep the feet perpetually damp that drove rubber-
soled boots out of the market. Even loose rabbers are
a source of danger and the cause of many more serious

colds than they avert.



DECEMBER 19, 1891.]

A LUMINOUS WATERFALL AT THE LATE
FRANKFORT ELECTRICAL EXPOSITION.

It is well known that great interest and

curiosity were excited by the luminous foun-
tains at the Universal Exposition of 1889.
An exclusively electrical exposition could not
fail to present a similar spectacle, and in the
exposition at Frankfort-on-the-Main there was
a luminous waterfall, the working of which
we will explain. The large figure shows the
grotto and the waterfall as arranged. On the
floor of the grotto is a dragon which throws
out water in waves. Near the grotto are two
towers ; the first of these is ornamental, while
the second, which is visible in our engraving,
contains the lighting apparatus. The latter
rises from a lake having a surface of 5,085
square feet and a depth of about eight feet.
This lake is fed from the Main by means of
puwps. The water is raised to a reservoir on
top of the grotto and feeds the waterfall,
which forms cascades, as shown in our illus-
tration.

The lighting devices used for producing the
luminous effects are very interesting. The dif-
ferent apparatus are scattered, as much as
possible, among the rocks. The swmall view
shows the principal arrangements employed.

It represeuts the method of illuminating

fromn underneath the water which falls over

the rocks. In front of a parabolic mirror is an auto-
matically regulated arc lamp, the rays of which are
thrown on inclined mirrors, which reflect them,
through colored glasses, either upon other mirrors
that reflect them again, or upon prisms., The object
of this arrangement is to force the luwminous rays to
follow the undulations of the water as much as possi-
ble.

The front surface of the water, at the moment
of its fall, is also lighted ; and for this purpose a simi-
lar lighting device has been employed. Here also a
parabolic mirror is used, an are lamp is placed in front
of it, and colored glasses are placed in the paths of the
luminous rays, the glasses being changeable at will.
All the rays fall on a second wmirror, which is curved
and slightly inclined, so a8 to send the reflected rays
back to different points.

For lighting the smaller parts of the waterfall, direct
lighting by means of flat mirrors is employed. The
parallel rays coming from the parabolic wirror fall on
a flat inclined mirror and are reflected parallel, passing
through glasses of different colors. After a second
reflection the rays pass directly through the water.
The luminous rays also pass through the water that
cowmes from the mouth of the dragon, to which we
referred in the first part of this article, so that the
monster seems to be vomiting fire. Two hundred and
seventy-six amperes were employed for the different
arc lamps used in this interesting arrangement. The
electricity w a s
supplied by a spe-
cial electric sta-
tion.—La Nature.
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THE OKAW RIVER
BRIDGE, ILLINOIS.

Our illustration
gives a good idea
of one of the me-
thods in which
the work of build-
ing railway
bridges is now
carried on, where
the structures are
of considerable
magnitude. It
represents one of
the numerous
bridge building
jobs constantly
being undertaken
by the Pencoyd
Bridge Company,
of Pennsylvania,
the work shown
being on the C.
and E. Railroad,
between Sullivan
and Shelbyville,
Illinois. The car-
Mer placing the
iron trusses in po-
gition is a high
and strongly
braced but light
frame, which can
be readily moved
along as the work
progresses. It is
of sufficient size to
take t he whole
height of the

Scientific American,

Fig. 1.—LUMINOUS WATERFALL AT THE FRANKFORT
EXPOSITION.

Pig. 2—HOW THE ILLUMINATION IS EFFECTED.

L, Electric Lamp. F, Voltaic Arc. M, Parabolic Mirror. V, White ginss
laced before the colored gl

| 4

wain trusses, and afford means for their proper hand-
ling. In our view, which is taken from a photograph,
it way be seen that two of these trusses are being
placed in position at the same time, the frame, as it is

BUILDING A RAILROAD BRIDGE OVER THE OKAW RIVER, ILLINOIS.
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moved along, being supported upon temporary
foundations. The bridge is 1,392 feet long and
65 feet high, over bottomn land for most of its
length, its river span being 100 feet long and
75 feet high. Cost, about $95,000. It is the
longest bridge in the State. We are indebted to
Messrs. Martin Brothers, the well known pho-
tographers of Bethany, Ill., for photographs of
this interesting work.
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Granite Cement.

Dr. J. Takayama, of Japan, has been investi-
gating the properties of decomposed granite
sand as applied to building purposes as a mor-
tar. Large quantities of this decomnposed gran-
ite are found in Japan, and, when mixed with
slaked line, become as hard as European puz-
zolana and trass. The finest portion of the
sand forms a fine, yellowish powder, in appear-
ance like china clay of good quality, and, when
mixed with lime, is hardened like natural vol-
canic tufa. The percentage of silica varied be-
tween 44 and 53. The finer portions were easily
dissolved with hydrochloric acid. Dr. Taka-
yama attribates the hardening with lime to the
formation of aluminates and silicatee of lime.
A mixture of 10 parts of slaked lime to 100 parts
of sand was found to give, on the whole, the
highest tensile strength. Briquettes made with
that wixture, after two weeks' exposure to

the air, gave a strength of 56'89 pounds per square
inch, and by fifteen weeks' exposure the strength was
raised to 85°76 pounds per square inch.

The same mixture gave the best results when the
test specimens were placed in water during harden-
ing, the tensile strength being 7'54 pounds per square
inch after two weeks, and 111'65 pounds per square
inch after fifteen weeks. One specimen, however, con-
sisting of 100 parts of slaked lime and 100 parts of sand,
had a tensile strength after twelve weeks of 119 pounds
per square inch, but the strength declined during the
next three weeks. The lime mortar would not stand
immersion in salt water, the author attributing the
fact to the solvent action of the magnesium salts pre-
sent in salt water. When the surface of the briquettes
was smooth all the mixtures reeisted the action of froet
except the one containing the smallest amount of lime,
i. 6., 8'41 lime to 100 sand ; but when the surface was
roughened by seratohing, the 10 to 100 mixture was the
only one not acted upon, although frozen and thawed
five times.

\

Transatlantic Routes,

A uniform route across the Atlantic for all steamers
leaving Liverpool for New York, and another eeparate
route for steamners leaving New York for Liverpool,
have long been regarded by the large steamship cow-
panies, and by all thoughtful persons interested in the
North Atlantic trade, as a pressing need of the time.

A conference of

the principal comn-

panies trading

from Liverpool to

New York has re-

sulted in an ngree-

went upon such

routes, and the

steamers of the

Cuanard, White

Star, Inman and

International,

Guion, and Na-

tional cowmpanies

will now follow

them. The tracks
being flxed by
common consent,

represent the
safest courses
which the com-
bined wisdom
and experience of
the lines adopting
them can sug-
gest. They do
not materially af-
fect the length of
the passage,
which will vary
fromn 2,800 mniles
between January
and July, to 3,775
miles betweemn
July and Janu-
ary, when the
North Atlautic is
comparativel y
free from ice-
bergs.

THE first Ger-
Iman university
was at Prague.
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RECENT ADDITIONS TO THE NAVY,

In our paper of December 5, we illustrated the new
cruiser Detroit, 2,000 tons, launched October 28, at
Baltimore, and on Decewmber 12, we gave an engraving
of the arinored cruiser New York, 8,000 tons, launched
at Philadelphia December 2. On December 5, the
cruiser Montgomery, 3,000 tons, wate to the Detroit,
was launched at Baltimore. Her cost is not to exceed
$612,500, and her dimensions are : Length on wean
load line, 237 feet; extreme breadth, 37 feet; depth
fromm main deck beams to keelson, 19
feet 7! inches; constructed of steel of
domestic manafacture; to be cowpleted
in May next; guaranteed speed seven-
teen knots, with a premiam of $25,000
for each quarter of a knot in excess of
the guaranteed speed. Motive power
two triple expansion engines, direct
acting, and with vertical inverted cylin-
ders, with an estimmated collective horse
power of 5,400. Arwmawment eight 4 inch
and two 6 inch rapid-fire breech-loading
rifles, four 6 pounder and four ounder
rapid-firing guns, and two 87 millimeter
revolving cannon. The torpedo oatfit
will be two torpedo ports under the poop,
two under the forecastle, one through
the stem'and ome through the stern.
These are to be fitted with the Howell
launching apparatus, and Howell tor-
pedoes will be carried. )

Another ship of smaller dimnensions, the
Machias, was launched at Bath, Me., December 8. Oar
engraving, for which we are indebted to the New York
Recorder, showd the general style of the vessel. She is
one of two gunboats each of 1,050 tons displacewnent,
authorized by Congress in March, 1889, at a cost of
$318.500 each. This was for the hull and machinery
only. The total cost of the Machias is estimated at
$1474,726.34, including armor, battery, and the perma-
nent outfit.

The principal dimnensions of the Machias are as fol-
lows : Length of wean load water line 190 feet, ex-
treme breadth 32 feet, depth fromn main deck beams
to keelson 17 feet. Her armawment will consist of eight
4 inch breech-loading rifles, four 6 pounder and two 1
pounder rapid-flring guns and two Gatling guns. The
vessel and her machinery and boilers have been built
of material of domestic inanufacture—that is, every-
thing is the product of American soil and v orkshops.

It is guaranteed by the contracts that her speed
shall average thirteen knots an hour, waintaining it
successfully for four consecutive hours, the vessel to
be weighted to a draught of twelve feet. A premium
of $5,000 is to be allowed for every quarterof a knot
made in excess of the thirteen knots, and for every
quarter of a knot she shall fail of reaching the guar-
anteed speed $5,000 is to be deducted. Should she fail
to wmake twelve knots,"she is to be rejected.

@-

WONDERFUL GROWTH OF HAIR OF HORSE'S MANE
AND TAIL.

We publish an illustration of a horse that has re-
cently attracted wuch ’
attention for the extra-
ordinary development
of the hair of his mane,
forelock and tail. The
animal is very hand-
somne.

It is a stallion of
Freuch or Percheron,

Printer and Clydesdale
blood. He is 16 hands
in height, weighs 1,435
pounds, and is of chest-
nut color. The mane
and tail are of the sawme
hue. He is now eight
years old and was foal-
ed in Marion Co., Ore.

The mane is fourteen
feet, the foretop nine
feet, and the tail twelve
feet long. When spread
and drawn out to
their full extent, the
display of the beautiful
locks of bright hair is
quite impressive. The
greatest care is taken of
the hair. It is washed
out with cold water, no
tonice being applied to
it. Before the horse is
placed in his stall the
hair is drawn out and
divided into several thick strands.
four such strands are made.
around once every 8ix inches about to the end.

foretop alone five bags are required.

He is exercised in_the same guise, a blanket or sheet,

From his mane
Each strand is then tied
It is

Scientific Jmerican,

if necessary, being thrown over hiw to conceal the pen-
dant bags. The greatest care is taken of his heaith.
He is exercised every day, either in a ring or out of
doors under the saddle. The owners will not permit
him to be taken into the upper floor of any building
for fear of some accident. During the last two years
his une and tail have grown about two feet.

-0+

‘The Illinois Steel Company.
The Illinoie Steel Compuny was organized and incor-

THE NEW GUNBOAT MACHIAS.

porated under the laws of that State May 1, 1889. This
imimnense corporation was formed through the consoli-
dation of three of the largest manufacturing companies
of the West, namely : The North Chicago Rolling Mill
Company, Joliet 8teel Company, and the Union Stesl
Company. The Illinois Steel Company bas an au-
thorized capital of $50,000,000, and includes five manu-
facturing plants, rich coal and ore lands, coke ovens,
ete. The plants of the company are known as the
North Chicago Works, situated in the northwestern
section of the city, on the north branch of the Chicago
River; the South Chicago Works, located on the
shore of Lake Michigan, about twelve miles from the
center of the city ; the Milwaukee Works, at Bay View,
an environ of Milwaukee, situated on theshore of Lake
Michigan ; the Union Works, located in the south-
western part of Chicago, on the south branch of the
river; and the Joliet Works, situated at Joliet, 111.,
about forty miles south of Chicago. Of these plauts
the South Chicago Works is the largest and newest,
having recently been remodeled and ¢nlarged, and con-
sists of eight blast furnaces, a Bessemer plant with
three vessels, bloowing will, rail train, an open hearth
steel plant and plate mill about to be erected, harbor
docks, ete. The ground surface covered by these works
is over two hundred acres, and the entire plant is
thoroughly provided with every appointment that
could be desired, while its shipping and trangportation
facilties are unexcelled, having both water and railroad
connection. The North Chicago Works comprise two
blast furnaces, a Bessemer plant, a blooming mill, and

WONDERFUL GROWTH OF MANE AND TAIL OF A HORSBE.

a rail and structural steel mill, with finishing shops. | tering showers of stars in all
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light rails, nails, ete. The company’s Union Works
cowprise four blast furnaces, converting works and
rail mill, and the product consists entirely of rails;
while the operation of the Joliet Works produces rails,
billets, wire rods, angle bars, girder rails, etc. These
works are composed of three blast furnaces, a Besse-
mer plant, rail and billet mills, wire rod mill, foandry,
air furnace, etc. A noteworthy feature of these works
consists in the provision of a large and hand-
some club house, with swimming bath, gymnasium,
etc., for the use and pleasure of the
employes. The five plants of the Illinois
Steel Company occupy an approximated
area of five hundred acres of ground and
the coal lands consist of 4,500 acres in the
Connellsville district, on which there are
1,150 coke ovens, besides other lands in
West Virginia. Between ten and eleven
thousand wmen are employed in the ser-
vice of the company and over $6,000,000
are annually paid out in wages.

The company have sixty miles of stand-
ard and seven miles of narrow gauge rail-
road in the yards'o! the various works,
while the transportation of products and
material requires the use of 500 cars and
42 locomotives, exclusive of 17 narrow
gauge engines required in hauling special
trucks. They own 1,500 cars which are
used in the coke trade, besides 150 in ore
trafic. The affairs of the Illinois Steel
Company are officered by gentlemen
celebrated 'throughout the {financial, cowmercial,
and manufacturing circles of the world, and this is in-
deed a corporation of whose magnitude every American
should feel proud. The company owns nineteen blast
furnaces, and has an annual productive capacity of
over one million tons of pig and spiegel iron. When
rolling rails at its South Union and Joliet plants sim-
ultaneously, it can produce 75,000 tons per month.
Among the representative Chicago tnen who are stock-
holders and directors are to be found Marshall Field,
H.'H. Porter, Norman Williaws, and others equally
well known.

e OO

-

Fluorine Flames,

In connection with the research that is being made
into the problem of the production of light by other
means than by combustion, it is of interest to rewark
some of the experiments of M. Moissan upon the
gaseous element fluorine, which he has recently sue-
ceeded in isolating. Fluorine seems to answer to that
ideal conception of the old alehemists—the universal
solvent. It possesses most intense chemical activity.
The gas is obtained by electrolysis, conducted under a
variety of ingeniously devised conditions necessitated
by the corrosive nature of the product. Many differ-
ent sorts of flames are produced by allowing fluorine
gas to come into contact with other elements. With
hydrogen, combination takes place explosively even at
a temperature of —28°, and in the dark. If a tube
delivers fluorine into an atmosphere of hydrogen, a
very hot blue flame, bordered with red, at once appears
at the end of the tube.
Browine vapor cow-
bines with fluorine in
the cold, with produc-
tion of a very bright,
but low-temperature,
flame. Iodine gives a
pale flame; phosphoras
and arsenic combine
with fluorine with lively
incandescence. Carbon
in a finely divided state
combines with fluorine
even at ordinary tem-
peratures. Purified
lampblack inflames in-
stantly with great bril-
liauncy, as do also the
lighter varieties of wood
charcoal. T he awmor-
phous variety of boron
likewise ignites inatant-
ly in fluorine, with pro-
jection of brilliant
sparks ; but the wnost
beautiful of all these
extraordinary displays
of chemical activity is
the reaction between
fluorine . and silicon.
The cold erystals imnme-
diately become white
hot, and then burn with
a very hot flame, scat-
directions. Many other

The products of these works consist of steel rails, |substances burn in fluorine, according to details pub-
beaws, and slabs. The Milwaukee Works is the only | lished by M. Moissan in the Annales de Chimie et de
then rolled up and put into a bag. For his mane and | plant of the Illinois Steel Co. devoted to the produc- | Physique. The reason for sowe of the flaines produced
tion of manufactured iron, and its chiet products con- | being of low temperature, though of high illuminatiog
sist of various kinds of bar iron and steel, fish plateg | power, is & matter demanding further investigation.
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RECENTLY PATENTED INVENTIONS.
Engineering.

FURNACE. — Ewilio De Strens, Rome,
Italy. This is a furnace designed to afford a high tem-
perature by the use of any kind of solid fuel, especially
that containing a large proportion of slag, its action
not being interrupted by the feed or fn cleaning. It
has an upper and a lower fire chumber, the fuel being
all fed to the upper chamber, and falling partiaily
burned to the lower chamber, while the products of
combustion from both chambers pass rearward to a
mixiog chamber, whereby perfect combustion is tnsured
and no smoke produced. The draught is downward
through the upper grate and upward through the lower
grate, the incomiog air In the latter case being highly
heated befo:e reaching the place of combustion.

FURNACE.—Chauncey R. Burr, Boston,
Mass. This invention tonsists pringipnlly of two grates
located one above the other, the npper one forming a
fuel feed and a hot air supply for the lower one, the
grates being hollow and diverging from each other
from front to rear. The space between adjacent bars
of the upper grate is also greater at the front end than
at the rear, while the grate bars of the lower grate are
paraliel, and when the furnace 1s in operation the fuel
on the upper grate is raked or agitated so that it falls
upon the burning fuel on the grate below, through
which there is also a downward draught from the upper
grate, ’ '

Rallway Appliances.

SWITCH. — Matthew Charlton, Ne w
Haven, Penn. This invention relates more particularly
to an automatic ewitch for use in mining sections,
where it {8 desired to switch one car on one track and
the nuext car on another track, the cars being run in
scries in an uncoupled state. Switch ralls are pivoted
between and form part of the main and side rails, the
switch rails being connected with each other and

d d to simul ly at their diagonally
oppoelw ends with the main or eide rails, and as each
car forces the forward end of the switch track into
proper position to guide that car it sets the rear end of
track to throw the next car upon the other track.

METALLIC TIE.—Albert G. Budington,
Austin, Texas. This tie has a broad base and is hol-
lowed out on the sides to render it as light as poesible,
while 4 rib extends at the top its entire length. In this
rib near each end is a transverse dovetail recess to re-
ceive the rail, the inner sidea of the recesses opening
into similar but deeper recesses adapted to receive kegs
fitting upon the rail flange. The kegs are held in place
by pins, and the rails may be quickly and securely
tastened in place. Provision 18 also made for holding
double as weil as single rails in this form of tle.

METALLIC TIE.—Jacob C. Wolfe, New
York City. This tie is preferably made of cast metal,
and a series of interior transverse ribs or webs connects
the. rides, the ribs or wehs extending flush with the
upper cdges of the sides and ends, while the upper
faces of the riba adapted to support the ralls have
longitudinal heads or tables. The coustruction is
somewhat similar to that of the metal bodies used for
electrotyped printing plates, whereby a durable tie may
be economically made and readily adapted to any form
of roadbed.

RAILWAY —Henry Day, Fairview, N.
J. This invention contemplates & new system of con-
structing and operating railways. A flexible endless
traveling rail is to be moved In conti and

Scientific

HARROW AND Wnnnnn.—Wilham A

Ameriran,

INDEX FOR BoOKS.—Williamn D. Bevin,

Small, Esbon, Kansas. This is an i
of cuitivating two, three, or more rows o( listed eom at
one operation, aud may be constructed in sections,
with the end sectious ble of a ) I m to
correspond to the swaying movement of the team,
Weed.ng knives, designed to operate in the furrows
and upon the ridges, are adapted to be adjusted verti-
cally and laterally, and the sections of the implement
are 80 constructed that they may be independently ad-
justed for proper work in rows of varying width, the
sections having harrow teeth also adjustable vertically
and laterslly. The knives are designed not to clog,
even in the moet tenaciouns soil, owing to their peculliar
shape and the manner in which they are set.

Miscellaneous,

COLTER AND WHEEL BEARING. —
Herbert R. Howe. Howe, Neb. This colter is circular
in form and substantially like the ordinary colter, and
has a hab provided on opposite sides with perforations
in which oil 18 sapplied to lubricate the bearing, the
perforations heing kept closed by epring-pressed caps
countersunk in the hub, so that their outer snrfaces
will be-flush with the outer sarface of the hub. The
colter is suspended from a beam in the usual way, and
will tarn easily but caunot wabble, while dirt cannot
enter between the axle and the hub,

ARTIFICIAL LIMB. — Alexander Gault,
Medford, Minn. The artificial limb provided by this
inveuntion 1s designed to be light and strong, and to be
made at & low cost. The foot is of felt, and a shaping
spring is located between the sole and the body of the
foot, the spring comprising & series of leaves separated
and enveloped by flexible strips, holding the foot in a
natural position while imparting to it a maximum of
elasticity. Means are also provided whereby an arti-
ficial limb may be quickly and conveniently attached
to a stamp and be worn with the least amount of fric-
tion or inconvenience,

MAKING BISULPHITES, — Frank J.
Peck llld Jameo A. Outterson, Dexter, N, Y. This
in ially to app for treating
solutions of lime ;nd magunesia to make bisulphites
thereof. A vertical tubular tower bas an inlet for the
sulphur fumes and an outlet for the treated liguor, two
tanks at the top discharging into the upper end of the
tower, within which are breaking arms or fingers,
while a pipe leads from the lower end of the tower into
one of the tanks, and there is a pump for forcing the
treated liquor foto the tank for a second treatment in
the same tower, thus forming & repeating tower
system.

STREET SWEEPER. — George Focht,
Jr., Hoboken, N. J. This machine is so constracted
that, as it is drawn forward in the operation of sweep-
ing, the brushes throw the dirt into a pan from which
it is drawn by the suction of a fan or blower and forced
into a covered storage receptacle. When the latter has
been filled it is designed to he readily dumped at either
slde of the machine by the manipuiation of a worm
shaft. Each brush is driven independently, 8o that one
brush may be operated and the other not, and each
brush is made up of a series of removable sections, any
of which may be readily removed and replaced by
others as they become worn, ali of the sections being
tied together and bheld firmly upon the shafts when the
machine ie at work,

ORE WASHER.—Hower 8. Davis, Still-
water, Montaua, This device hus un amalgamating re-

the cars supported upon this rall by their driving
wheels, an independent motor upon the cars also re-
volving the driving wheels to give to the cars a speed
greater than that of the traveling rall. Novel devices
are employed for keeping the driving wheels in place
on the single traveling rail, and at the stations are in-
clined shifting track sections to facilitate side-tracking
& car without {nterfering with the continuous operation
_ of the traveling rail.

Mechanical Appliances.

CRANK ARM.—Jawes Benson, Wanaa-
ring, New S8outh Wales. This crank is made in two
sectione, one of which is keyed or otherwise fastened
to the shaft, while the other section is held in front of
and against the face of the Arst one by a washer and
screw, the loose section being adapted to abut at one
side against a flange of the other section, so that during
half a revolution of the shaft the flange carries the loose
section, and during the other half the loose section can
readily swing in one direction. The device is more es-
peclally desigued for uee in machines for drilling
artesian wells and for other machines in which a drop
1= required,

WiIND ENGINE.—Ira A. Jefferson, Park
City, Utah Ter. This is an engine or windmill more
especially adapted for use in prairie regions or other
places where sudden changes of the alr currents occar.
The fans or sails of the engine are pivotally supported
between hoops, whereby their movement is limited and
controlled to bring about a certain speed of revolution
irrespective of the strength of the wind, but if the wind
be too strong, governor weights act to effect a change in
tbe position of the sails accordingly. If the engine 1s
used for pumping, and sufiicient water has been pumped
into the tank, the rising of the float also operates to
stop the movement.

Agricultural,

PLANTER. — William A. Stewart,
Crystal Spriogs, Miss. An attachment to the drop
slide of planters or fertilizer distributers is provided by
this invention, whereby the area of o| enings through
which the seed or fertilizer drope may be increased or
decreased, according to the character of the secd or the
quar.tity of fertilizer it is desired rouse. Theconstruc-
tion is very simple and the arrangement of parts is
such that the operator may, without leaving his pori-
tion by the planter, change the feed at will, or cut off
cntirely the distribution of seed or of fertilizer.

tacle placed in an inclined position and provided
wuh a series of traneverse strips, each having an open-
ing in its bottom and plags fitting the openings, to form
with the strips compartments for retaining mercury,
the sluiceway having in its bottom plates with slits for
the passage of fine esand and precious metals. The
construction s designed to be simple and durable, and
is more especially adapted to separate the preclous
metals from coarse and fine sand, assimilating the
metal with mercury to form an amalgam.

Hose CouprLING.—William D. Patter-
son, Keokuk, Iowa. This device is formed of an inner
and outer portion, the latter being provided with a
circumferential groove containing & movable ring,
while spring-actuated latches pivoted in the outer por-
tion are adapted to enter an annular groove in the inner
portlon, the latches being counected by links with the
ring of the outer portion, 8o that by turning the ring
the latches may be withdrawn and the inner portion

1 d. By of this coupling lengths of hose
may be i ly d and readily discon-
nected.

SHEET METAL CAN.—Frank H. Palwer,
Brooklyn N. Y. This can has a slightly conical
d open end adapted to be d by a circular
flange of the cover, permitting of readily placing and
locking the cover upon the mouth of the can. A pack-
ing disk is also held in the under side of the cover and
engaged by the upper doubled-up edge of the conical
end of the can body, the contact being a considerable
distance from the edge of the packing disk, and the
doubled-up edye firmly engaging the packing without
cutting it, to prevent leakage,

HasP Lock — Charles B. Lawmpkin,
Bond's, Tenn, This device consists of a gravity catch
or button pivoted on a fixed etaple or bolt, and adapted
to be readily swung into horizontal position, to pass
through the elot of the bhasp, automatically ssenming
the vertical position as it is rel d, thereby fasteni
the hasp, The button is b2veled at the top, to adapt it
to be readily passed through the slot of the hasp, and
is made heavler or weighted at the bottom.

BREAD PAN. — Gabriel C. Britton,
Boonton, N.J. This pan is made up of a series of con-
nected pans, the bottoms and sides of the pans being
formed from a single strip, and the ende in a eeries
from single strips. The pan is adapted to hold a series
of loaves, each sectional pan being separated from its
neighbor in the same series by an intervening air apace,
each individual pan being thus isolated, so that the
crust may strike it upon all sides, thereby giving a
good crust to the loaves,

8y! , N. Y. Ledgers. letter books, and similar
volumes, may by this invention be readily provided
with an index which will be attached to the book to
virtaally form a portion of it, while it may be slid oat
from the book, or slid to place between the leaves of
the book and its back without opening the book or in-
terfering with the lay of the leaves when the book is
opened.

CoNE FOR FORMING HAT BODIES.—
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NEW BOOKS AND PUBLICATIONS.

THE PRACTICAL CATECHISM. A collec-
tion of questions on technical sub-
jects by manuflacturers and others,
aud of answers thereto. By Robert
Grimshaw, M.E., Ph.D. New York :
John Wiley & Son. 1891. Pp. v, 296.
Price $1.25.

This hittle work purports to be a collection of ques-
tions which have been put to various scientific journals

Benjamin J. Brown, Jr., Brooklyn, N. Y. Two p:
have been granted this inventor for cones having some-
what different perforations, for forming hut bodles
frum fur, wool, or & mixture of both. The perforations
are arranged in such manner that when suction is ap-
plied, the fur flying around the cone will adhere in
greater thicknees to the poriion of which the brim is to
be formed, tapering then for a short space, which con-
stitutes an intermediate belt, to the crown portion,
which is the thinneet. The invention dispenses with a
brim board of any description to regulate the suction,
and each body formed will be of the same thicknees in
its several parts,

LAMP BURNER. — Henry L. Green,
Jersey City, N. J. The wick-turning spindle provided
by this invention projects from each side of the
burner, to facilitate the regnlation of the wick. The
usual wick-regulating spindle has a spur wheel attach-
ed to Its inner end, and an auxiliary spindle journaled
in the burner has a epur wheel engaging the spur wheel
on the regular spindle, so that the two spindles will
rotate in opposite directions when either one of them is
tarned.

IRONING TABLE. — Sawuel H. Haines,
8pringborough, Ohio. This is a light, strong, and in-
expensive table, which can be readily folded to occupy
bat & small space aud quickly extended for use, bewng
firmly supported in poeition for use when so extended.
The invention coneists in the novel construction and
combination of the severa! parts.

FLOOR SCRUBBER. — Viola A. Miller,
Aurora, Mo. This device has a single standard sup-
ported upon two wheels, with a brush-carrying shaft
journaled in rigid vertical and horizontal atiachments
of the standard, a water tank with a fancet having a
nose curved toward the brush being arranged in the
epace between the standard and shaft, The gear for
rotating the brush e arranged vertically, and occupies
but little space, 8o that 1t may run close alongside a
wall or article of furniture, being moved along the
floor by a person in standing poeition, the brush being
revolved on the floor by means of a handle convenient
to the operator, while soapy water is discharged on the
brush from the faucet.

WAISTBAND.—Timothy D. Terry, New
York City. This invention is especially applicable to
the making of boys' pants, embodying an elastic bat-
toning loop or tab that yields sufficiently to prevent
tearing of the band under severe strain. Separate
elastic loops normally extend around the batton holes
to form a strengthening strand for them, and adapted
to be passed through the holes for use separately, as
may be desired.

POCKET MATCH SAFE. — Charles F.
Wildmann, Cincionati, Ohio. Several useful imple-
ments are combined ip this safe, in a form convenient
to be carried in the pocket. The case is made of sheet
metal or other suitable material, and has an inter-
mediate partition wall formed as a spring and a batton
hook, knife blades and scissors being also so pivoted in
the casing as to be readily retained in open or closed
poeition, while there is a handy arrangement for cutting
off cigar ends.

LIGHTER FOR CIGARS, KTC.—8idney E.
Smith and Thomas Barnshaw, Brooklyn, N. Y. This
invention provides a hghting device to form a part of
each individual article, dispensing with the use of
matches. A fusee plug is held in the batt end of the
cigar, and an igniting tip in contact with the plug, a
string extending from the tip centrally through the
cigar, which is lighted by pulling on the string. An-
other form of the improvement is provided in which the
string does not extend through the cigar, but outward
from the fusee plug iu its butt end.

BADGE.—Louis O. Keil, Birmingham,
Ala. This is designed as a badge for the Columbian
World's Fair, to be made of metal, celluloid, emborsed
paper, or other suitable material, and is composed of a
spread eagle surmounting intertwisted bars, with a
pendent ribbon eupporting two disks representing the
eastern and western hemispheres, the eagle carrying in
his bill & suitably inscribed scroll, and there being
torches, stare, etc., arranged in tho device.

INSECT TRAP. — Frederick Swenson,
Belvidere, Ill, Thie is a small, inexpensive device for
placing in a bed to catch vermin, permitting of the
ready destruction of the vermin and their eggs.

Toy FISHING APPARATUS. —Izak
Samuels, New York City. A box representing a pond
contalns imitation water inhabitante, fishes, crabs, etc.,
embedded in or forming & part of each of which is a
plece of soft iron, while the fishing tackle wupports ou
ita line a magnet inetead of & hook, the magnet attract-
ing the iron so that the fishes, etc., may be readily drawn
out. The construction is eimple and inexpensive, and
designed to afford great am t, the ar
being such that the one fishing does not eee the inside
of the tank to make quick and certain catches. The
different pieces in the tank may have different values,
and then the apparatos may be used to play a chance
game,

MARBLE SHOOTER.—Charles E. Wilk-
inson and Gustav O. Wendel, Broken Bow, Neb, This
invention consists of s box provided with a marble-
propelling spring furnished with & spring clasp for
holding a marble, there being a strap and cup to receive
the end of the thumb, while the lower end of the spring
forms a finger plece or trigger to operate the shooter.

Note.—Coples of any of the above patents will be
furnished by Munn & Co., for 25 cenls each. Please
send name of the patentee, title of invention and date
of this paper.

by correspoand , and which have been asked and
answered under oath fn lawsuits, The scope of the
work is very exteusive, all sorts of queries being con-
tained and classified in order. We have ro doubt the
book will be acceptable to many readers. If it were
more extenslve, its utility wonld be far greater. The
editor in his preface states that the material of the book
represents & selection out of his note booke, of such
quories as d best adapted to § practical men.
Most{of the examples he states are drawn irom actual
practice.

THE CHEMIST'S AND DRUGGIST'S DIARY.
42 Cannon Street, E. C., Loudon.

This annaal of 446 pages for 1892 coutaine, in addition
to its blank pages for every day in the year, re-
ceipts copious in number uoe(ul to every druggist, and
italso containe several pages of engravings iliustrating
useful and amusing experiments inchemistry. The lat-
ter are placed together under the head of scientific mys-
teries, rendering them casy to refer to,without the neces:
sity of traveling through a great many pages of advertise-
ments, which the volume contains,

% Any of the above books may be purchased through
this oftice. Send for new book catalogue just pubs
lished. MuNx & Co., 861 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

DECEMBER NUMBER.—(No. 74.)

TABLE OF CONTENTS.

1. Handsome plate in colors of a cottage erected on
Great Diamond Ieland, near Portland, Maiune, at
s cost of $800 complete. Floor plaus and per:
spective elevation,

2. Plate in colors of a beautiful residence at Chester
Hill, Mount Vernon, N, Y., also a second view iu
perspective, with floor plans, etc. Cost $8,500.

8. A comfortable cottage to cost $3,000. Plans and
perepective.

4. Design of an ornamental orfel or bay window from
a dwelling at Paris.

5. A colonial house ted on Chester Hill, Mount
Vernon, N. Y., at & cost of $8,000 complete.
Floor plans and perspective elevation,

6. Dwelling at Montclair, N. J. Cost $3,500 complete
Floor plans and perspective.

7. An attractive cottage at Portchester, N. Y., esti-
mated coet $4,200. Perspective and plans.

8. Hand ., at B hurst, Long Island
erected at a cost of $7,000 complete, Perspective
elevation and floor pians, .

9. Sketch of a small cottage or lodge.

10. Block of seven dwellings recently erected ut Brook
line, Mass,, at a cost of $150,000 for the cutire
block. Mesers. Fehmer & Puage, architects
Boston, Mass. Floor plans and perspective.

11. A handsome house for $7,500 erected at Montclair.
N.J. The derign is a unique model of coziness.
Floor plans and perspective,

12, Triumpbal arch, Timegad, Algeria, from a drawing
by Mr. Alexander Graham, F.S.A,

18. Restoration of triumphal ‘arch, Timegad, Algeria,
from a drawing by Mr, Alexander Graham, F.
S.A.

14. A modern dwelling of attractive design erected ot
Grand Aveoue, at Asbury Park, N. J. Cost
$4,500 complete. Floor plans and perspective
elevation.

15. A Queen Anne cottage recently erected at Larch.
mont Manor, New York., Cost $3,700 complete:
Frank E. Wallle, architect, New York. Plane
and perspective,

16. Eograving of the new Wesleyan chapel, S8unday
school and lecture rooms, at West Kirby, Eng-
land.

17. View of the Kentucky Natioval Bank Building
Louisville, Ky.

18, Miscellaneous contents: The education of custom-
ere.—Non-porous walls.—The SCIENTIFIC AMERL
caN a help to bailders.—Architects® difficultics, - -
Roof drenchers,.—How to catch contracts.—-Cy-.
pre s timber and its uses.—Improve your prop.
erty.—Some of the merits, — Boschin.—Water
pipes of alder.—Irou levels with double plumb
lustrated. —The largert plank in the world.—- A
steel ribbon for hangiug windows or heavy
doore, illustrated. — Marston's hand and fooi
power machinery, illustrated.—The Fuller &
Warren Co., heaters, illustrated.—Stamped eteds
ceilings, illustrated. — Ap improved window
frame, illustrated.

The Scientific American Architects and Builders
Rdition is issued monthly. $2.50 a year. Sincle copies,
2 oents. Forty large quarto pages, equal to abous
two hundred ordinary book pages . forming, practi-
cally, a large and splendid MAGAZINE oP ARCHITEC:
TURE, richly adorned with elegant plates in colors and
with ine engravinge, illnstrating the most interesting
examples of Modern Architectural Construction anag
allied subjecta.

The Fullness, Richnese, Cheapuess, and Convenience
of this work have won for it the LARaEsT CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO., PUBLISHERs,
301 Broadway, New York.
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WBusiness and Personal.

The charge for Insertion under this head is One Dollar a ¥ne
Jor each insertion ; about eight words to a line. Adver-
tisements must be received at pudlication ofice as early as
Thursday morning to appear in the following week's {ssue.

For 8ale—One Payne engine and boller. Automatic
ocut-off. In first class order. But little used. W. P.
Davis, Rochester, N. Y.

For best hoisting engine. J. 8. Mundy, Newark, N. J.

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

Mixing machinery. J. H. Day & Co., Cincinnati, Ohlo.

For Die 8inking, 8teel and lron Drop Forgings, address
N. Eocles & 8on, Auburn, N. Y.

The Inproved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 34 Columbia 8t., New York.

Screw machi milling hil and drill presses.
The Garvin Mach. Co., Laight and Cana Sts., New York.

Packer Ratchet Drills are drop forged from Norway
iron and bar steel. Billings & 8pencer Co., Hartford,Conn.

“How to Keep Bollers Clean.” BSend your address for
free 98 p. book. Jas. C. Hotchkiss, 112 Liberty 8t., N. Y.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y.

For Sale—A v pan, a dig or converter, s
still. All copper. Apply to J. Edw. Crusel, New Orleans,
La.

Soale removed and prevented in bollers; for each 50
horse, 10 cents a week. Pittsburgh (Pa.) Boller S8cale
Resolvent Co.

Tliahad hi hnat

tillation of stars, planets, sun and moonn by their un-

steady motion or dancing in the fleld when viewed

with moderately high powers, 2. How can iron rust be

removed, if at all, from lace curtains? A. A weak so-

Jution of oxalic acid applied to rust spots for a few
i and bhed will rust stains.

mi
(8750) J. B. asks: What will deodorize
fasel oil, as I want to uee it 1n place of alcohol, or can it
be deodorized? If so, how? Or is there a cheap vola-
tile o1l I could use? A. Pueel oil cannot practically be
deodorized. You can use methyl alcohol, so-called
wood naphtha or wood alcohol, as a solvent.
(871) F. V. B. writes : 1send you under
p cover a ple of p paste for cleani
metals, Itisan excellent article for this work, as it
cleans with so little work and gives a good luster,works
probably the nicest on brase. It seems to dissolve the
dirt oroxide on metal easily, but [ caunot find that it
contains acid or alkali: seems to have no particalar
tasta. Wil you please give me your idea as to what it
Is probably composed of? A. The polishing paste is un-
doubtedly in general similar to putz pomade with putty
powder or some light-colored poiishing agert used In-
stead of oxide of iron. For putz pomade the formaula
ofteu given in Notes and Queries is :
Oxalic acid.....cooo0ven v oeeees .

Hahi

. 1part,

Iron peroxide..... sesassses - S L
Rotten stone............ .20
Palmoil .. ........... ..60
Vasellne........... ... 4

It is generally perfnmed with nltro—ben;z.t;lc. This of

Good paying, well for

sale, with tools and fixtures. Address * Machinery "
care Scientific American.

Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yoocom & Son’s Shafting
Works, Drinker 8t., Philadelphla, Pa.

Gulld & Garrison, Brooklyn, N. Y., manufacture steam
apparatus, alr pumps,
-cld blowen. filter preu pnmpl. eto.

Electricity. Ilustrated. New York. 24 pages. The
leading electrical paper in the United States. $2.50 per
year. December number of this year free.

The best book for electricians and beginners in eleo-
tricity is “ Experimental Science,” by Geo. M. Hopkins.
By mall, $4; Munn & Co., publishers, 361 Broadway, N. Y.

Competent persons who desire agencies for u new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Brown & S8harpe Mfg. Co., Providence, R. I., announce
that the prices of thelr awivel vises for use on milling
and planing machines have been reduced. Price of the
No. 2 vise is $34.00. Price of the No. 3 vise Is $30.00. For-
mer prices, $51.00 and $38.00.

Magic Lanterns and Stereoptioons of all prices. Views
fllustrating every subject for public exhibitions, etc.
™ A proftable business for a man with small capital.
Also lanterns for home amusement. 220 page catalogue
Jree. MoAllister, Optician, 49 Nassau 8t., N. Y.

For Sale—Two 250 16-light, 110 volts incandescent dyna-
mos, eomponnd wound. Three 250 16-light, 110 voits in-

will be red in color, It is poisonoas.

(8752) R. A. McV. asks for a receipt for
r°aking solders that do not require acid, but will stick
by thearticle being heated with a candle or other device
and the solder rubhed on it, A. Make the solderof 4
parts tin, 2 parts lead, 4 parts bismuth, Melt and mix,
then poar in small grooves in a piece of board.

(8753) O. H. asks: 1. What can be used
to remove nicotine stains from the ivory keys of a
piano? Ibave been in the habit of laying my cigar
down while playing, and notice the keys badly stained.
A. Try a solution of oxalic acid on the keys. 2. Is
there any explanation to be given as to what causes
animals® eyes to shine or glow, and what difference of
structure is there in the human eye that this property
does not exist therein? A. The glare of animals’ eyes in
supposed to be caused by the reflection of light from
the retina through the large iris usual in anirmals. 8.
‘What is the best thing to clean window glass with, and
aleo what is best to use to make the polished wood of a
plano look bright? A, Use whiting and water for
cleaning windows !f water fails, Use French polish for
brightening varnished surfaces,

(8754) C. A. C. says : Please advise me,
through your Notes and Queries, asto what course I
may pursue to prevent the acid in tan bark from affect-
ing steel. We are manufacturersof steel wheel barrows,
and find that those used by tanners and others, neing
the barrows for wheeling tan bark, do not last long, in

shunt d. These hinesare

dy

new, and were taken in payment of a judgment. Guaran-
teed £o be first class. Price $425 each. f. o. b. Baltimore
Address A., care Scientific American, New York.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and page or number of question,

||lrle. not answer in reasonable time eshould

i corresp will bear in miund that

nome answers require not a little research, and,

though we endeavor to regly 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,

ulenllnc American Bugplemenu referred

y be bad at the office. rice 10 cents each.

Booll re(erted to promptly eupplied on receipt of

lﬂlnoral- sent for enmlnnlon shonld be distinctly [ _g
marked or labeled

(8747) W. H. 8. asks for a fixative for
drawings. A. Prepare water starch, in the manner of
the laundress,of such a strength as to forma jelly when
cold and then apply with a broad camel hair brush, as
in varnishing. ‘Che same may be done with thin cold
isinglass water or size, skim milk, or rice water.

(8748) A. F. H. asks if there is any way
by which old photographs which have badiy faded can
be restored. A. Put the card in warm water nuntil the
paper print may be removed from the card backing
without injnry. The prints can be restored by means
of the following solutions : ¢. Sodiam tungstate, 100
parts, water 5,000 parts. . Precipitated chalk, 4 parts,
bleaching powder (chloride of lime), 1 part, sodium
anrochloride, 4 parts, distilled water, 400 parts. Solu-
tion b is made in a well corked yellow glass bottle, Is
allowed to stand twenty-four houre, and is then fiitered
into another yellow bottle. The faded prints are well
washed, and placed in a mixiure 1 to 2parts of d and
40 purts of @. When the intensification is safficient, the
printe arc immersed in asolution of 1 part of hypoin 10
parte of solution @ until all yellowness has disappeared,
and are then well washed.

3749) J. A. W. asks: What is the gen-
erally accepted scientifc theory for the twinkling of the
etare ? If it is caueed by the earth's atmosphere, how?
Why don’t all the stars twinkle alike, and why don’t
the planets and the sun and the moon twinkle ? A. The
stars being minate points of light are distarbed from
their direct line of light by inequalities in the density
of the air from varying temperatures and moistnre of
ita different strata—the scintillation being strongest with
a dry cold surface wind, and generally stronger toward
the horizon, from the greater distance that the light
passes through the atmosphere. The planets twinkle
less than the stars becsuse they have disks of sensible

of heing eaten by the acid. The eteel ls
the best quality and somewhat soft. A. We know of
no better way to prevent the action of the tannic acid
than by frequent painting with cold tar. Barrows to be
first dipped in hot tar.

(8755) @. S. asks : Which will bend the
quickest with the same weight—a piece of gas pipe ora
plece of round iron of the same size? Do you know of
any test being made regarding same? If so, what was
the result ? A, Gas pipe Is equal to hailf the bending
stress of solid round bars, same diameter outside. See
Haswell’s ** Pocketbook for Engineers,' $t mailed.

(3756) F. H. E. asks: 1. How many re-
volutions does the motor described in SupPLEMENT,NoO.
641, make ? A. 2500 to 3000. 2. Will the same motor
bave power enough to run the dynamo in SUPPLEMENT,
No.600? A. No. It requires 1 horse power to drive the
dynamo. The motor is 3§ horse power,

8757 J. W. B. writes: Will you give
the solution of the one bundred puzzle, taking the num-
erals 1234567890, and placing them so that when
they are added the sum will be 100? A. Accepting
algebraic addition, it can be done thus by giving nega-
tive signs to some of the nambers: 64 +30 +9+ 842 —7

—5-—1,

(3768) F. H. V. asks: 1. Explain the ac-
tidn of the toning buth. A. Metallic goid is deposited
in 'piace of the reduced silver comp 2. Why does
silver alb r discolor ? A. On account of
slight decomposition of the silver salts in presence of
organic matter, 8. Is there any way, other than by
fusing, by which a silver bath can be freed from albu-
men ? A. Try boiling and sunniug.

(87659) A. H. B. asks how to stain a
violin, and what varnish to use. A. For estaining your
violin use a solution of 3§ ounce dragon's blood to 3
ounces proof alcohol. For a varnish dissolve equal
parts shellac and mastic varnish in proof alcohol. Set-
tle and decant the clear varnish. There are a number
of recelpts for violin varnishes,

(8760) Axiom : See SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 584, for blue and black print
processes.

(3761) G. M. T. asks: Can you inform
me through youar Notes and Queries what is used to re-
store the spent manganese dioxide used in the interior
of the porous cup of the Leclanche battery? A. The
Leclanche battery cat be treated as if it was a storage
battery, and can be to a certain extent rejuvenated by
passing through it & reverse current. Also by pour-
ing some permanganate of potash solntion into the
porous cup, after draining it thoroughly, its life may be
prolonged. New depolarizeris the beet remedy. Dol-
bear's ** Art of Projection ' is ont of priot. We re-
commend and can supply by mail Wright's ** Optical
Projection,” $2.25.

(3762) F. W. H. writes : Please give a
receipt for eticking labels to tin boxes. A. Add 4
onnces dammar varnish to 1 pound of tragacanth ma-
cllage,

(8763) Q. C. B. asks: Suppose a vessel
to in one quart of air at normal pressure, say 15

diameter, which in a the app t
twinkiing. The telescope shows thestwinkling or scin-

pounds per square inch; if now air be forced into the

veeeel to 30 pounds per square inch, wbuld the veseel
contain 2 quarts of air instead of 1 as before? Again,
suppoee the vessel to contain 60 pounds per square inch,
Would the vessel contain 4 quarts of air if «xpanded to
normal atmospheric pressure again ? A. Doubling the
pressure donbles the quantity of alr which a vessel
will hold. The atmospheric pressure is a little less than
15 pounds (147 pounds), so that at 30 pounds the air
contents of the vessel would be a little more than
doubled. At 60 pounds it would be a little more than
quadrupled.

(3764) W. 8. M. asks How can I make
a small camera suitable for photographing in miniatare
(say 5X8) sheet mustic * A. See small camera shown in
SCIENTIFIC AMEBRICAN, October 13, 1888, page 231.

(8765) A. H. M. wants a good formula
for making a toning bath for artists’ paper. A. Com-
bined toning and fixing bath is made as follows:

Chlorideof gold .. ........ ceceevernene. 18T,
Phoephateof sods... ......co. cvnnnnn 15 ¢
Sulphocyanide of ammoniam......... e 2B
Hypoeulphite of soda.................. .240 *
Water...o..ovvr veieiinnnnes Ceerer cenens 2oz.

(3766) L. J. K. asks: Will you please
tell me a comporition for the development of dry plates

in photography.

A. Eikonogen, . loz.
Sodium sulphite. . 1
Water (warmed)............... Ceeeieeas .40

To accelerate development add a few drops at a timeof
Water....... . . . 3oz
Carbonate of pomh Ceeeeeraiietnin b )

Use enough eikonogen to cover the plates; it

will develop several.

(8767) J. 8. J. wants a formula for pre-
paring bromide paper and how to use same. A. It is
nowmade on s largescale by machinery. See SciEx-
TIFIC AMERICAN SUPPLEMENT, Nos. 541 and 339.

(8768) P. F. 8. says: Kindly inform us
what dimensions you would recommend for a round
chimney to get the best efficiency from a 2.500 horse
power steam plant, tubular boilers. The location of
the proposed chimney is fairly good, while not situated
upon a hill, it is not in & valley, nor is it surronnded by
buildings. A. The rize and height of a chimney for so
large a power should -be computed from an assumed
consamption of coal per horse power, which will de-
pend very much upou the kind of engines and capaci-
ties of boilers for economy of steam production. If an
assumed of 2 pounds coal per horee power
is used, your chimney should be not less than 8 feet
diameter (round) and 1560 high,

(8769) J. B. W. writes : I inclose you a
box of trick matches. I want to know what is on
them that makes them explode. You light them as if
they were an ordinary parlor match, with somethiog
rubbed on the side, and when they get burned to that
spot they explode. A. The explosive matter on the
side of the match is fulminate of silver. A small quan-
tity is gummed to the stick near the igniting end and
when the flame reaches the fulminate it explodes.
These trick matches are dangerous and o is their pre-
paration, as it involves handling one of the most violent
and eaeily ignited explosives known. Fulminate of
silver expodes under a blow or slight concuseion. The
manafacture and nee of these trick matches should be
discouraged.

(8770) C. F. L. asks: Can you inform
me how to get rid of house sand-fleas? The houae is
new, was occupled about six months and has now
stood vacant fouror five months, I am told they are
in the plaster. A, Carbolic acid one part, water 20
parts, sprinkle the premises thoroughly with this,

@8771) J. E. P. writes: We wigh you
would kindly advise us how to -ersdicate Canada
thistles, We have a farmn, om which they are a great
nuisance. A. rof. C. V. Riley, Entomologist of the
Department of Agriculture, to whom we submitted the
above, replies as follows: Canada thistles differ from
all other thistles in this country, in the poescssion of
root stocks. These run horizontal in the soil at depths
varying from a few inches to from one to two feet, and
unlike true roots, are furnished with buds from which
new stems may arise, They are thus enabled to
maltiply independently of seed, and are thus very difi-
cult to exterminate, Experiments carried on under the
direction of the Tllinois experiment station have
shown, however, thut they may be exterminated by
clean cultivation and rotation of crops; as follows: 1.
Cut the thistles when in full bloom, as close to the
ground as possible. 2. Plow about three inches deep.
and sow millet or Hungarian grass, seeding heavily,
harrow. This may be done at once or some two weeks
after the thistles are cut. 3. In September, plow under
the crop: or save it for huy as desired. At all events,
plow, and eeed liberally with rye. 4. Plow under the
rye in May and seed again with millet or Hungarian
grass, or plant to some hoed crop and give the most
thorough cultivation with continued searching for, and
destruction of every remaining thistle. 5. Continne
the clean cultivation and sharp lookout for thistles
another year,

(3772) E. N. M. asks: Can you tell me
what will remove the stain of nitrate of silver from
linen goods ? It was a solution. A. Rub on the stain a
saturated solution of bichloride of mercary.

(8778) B. M. D. says: Is there any way
to test the value of fire extinguisher? K£.g., I had two
formulas sent me for examination. The manufacturers
claimed that they had efficiency 37 times that of water.
A. The only real test is with a small bonfire, \n which
similar fires can be pnt out alternately with water and
the comroeition, otherwise the value of the non-com-
bustible guses and combination can be compared with
water alone by computing thelr valaes.

8774) F. W. @., Jr.,, asks: 1. Would
the power of the motor descrfoed in SurPPLEMENT, No.
641, be anflicient to drive a fifteen foot bnat? A, Yes.
2. What rate of speed can be obtained, from twenty
volts, with the above motor, and what sized propeller
can be need with the best satisfactlon as to speed? A.
Probably 4 or 5 miles an bour with safficient current.

[DECEMBER 19, 1891.

Use an 8 inch 2or 8 bladed propeller. 3. Can a motm
be made to reverse, if supplied with two'armatures? Are
there any such motors, and by whom are they made?
A, The motor can be reversed by reversing the current
in either the aramatuare or field magnet, but not in both.
For_ addresses of makers of motors, we refer yoa to our
advertising columns. 4. What form of storage bat-
teries can be used, most advantageously, in the bost
referred to in question No. 1, and where can directions
be obtained for making same? A. For description of &

ical storage battery It SCIENTIFIO ANERICAN,
vol. 61, p. 22, or Experimental Science.

(877) C. N. B. asks: 1. What is the
matter with an ordinary bichromate of potash plunge
battery that wiil run a small motor all right for about
half a minate and then slow down and stop? When 1
raised the zincs and gave it a reet, it would do the same
thing again. A. The cause of the failing of the battery
may be a weak solution, poorly amalgamated gincs, or
an insufficient carbon surface. The trouble is polariza-
tion, to avold which you must first of all have a strong
solution and large carbon sarfaces. 2. Please tell why
photographic plates after being washed carefally after
fixing bath, dried, and put away in a dry place, should
become covered with white crystals which look like the
hyposuiphite soda of the fixing bath. How could this
be stopped? Would varnishing help it? A. We should
say you did not wash the plates long enough, or else
fixed them in & mixed bath of hypo. and alum. If you
used the latter, there is no easy way to eliminate the

crystals.

(8776) D. R. asks: What weight will be
necessary to compress a rolled eteel ring, inside dia-
meter 38 inches, ontside diameter 40 inches, thickness,
therefore, 2 inches, and breadth 41§ inches, through a
distance of 13§ inches? Also what weight will be neces-
sary to compress a rolled steel ring, inside diameter 15
inches, outside diameter 17 inches, 43§ inches broad,
through a distance of 13 inches? A. 8,500 tons for the
large ring, 1,000 tons for the small ring, with preseure
increasing as the rings spread.

8777) H. K. F. asks: How can I make
a bromide emulefon for coating paper same as the
bromide paper sold for enlarging, etc.? A. It will take
too much space to describe the process here in full.
See SCIENTIFIC AMERICAN SUPPLEMENT. Noe. 541 and
830, also Wilsou's ** Quarter of Century of Photogra.
phy,"” $4.00, and Abney’s * Treatise on Photography,”
$1.25. Generally the paper now sold is coated by spe-
cial machinery.

(8778) C. H. says: I have read some
valuable advice in your paper. I wish to ask some.
I am 20 years old, with common education, $8,000
capital. I can stand hard work. 1have no choice for
businese, Please advise me and I will remember. A.
‘We advise you not to make a business venture without
business experience, Choose some business that you
would like, seek employment at auy price. Save your
wagoes and hold fast to your capital until you oan start
out for yourself well posted in business detaile.

@3779) K. F. R. writes: Supposing a
man has no special talent or tastes, what branch of o
gineering is most favorable to health® And particufrly
as regards civil engineering. In which department o(
this branch would a man lead the healthiest Jife?t A. As
rodman or axman.

(3780) T. H. L. asks: What would be
the best way to blacken canvas (8 0z.) 80 a8 to haveit
pliable? 1 want to make avent to fish through the ice
with. A, For a very flexible canvar a coat of thin rub-
ber varnish mixed with lampblack can be need ss a paint,
Thin the rmbber cement, to be obtained through the
rubbecsmsde, with naphtha and add enough lampblack

{«“eumsier a paint that can be brushed mpon the canvas.

.(8781) W. H. B wrties: 1. I am build-
ing the dynamo deecribed in SciENTIFIC AMERICAK
SurrLEMENT, No. 161, and would like to know if ]
can use No. 18 wire on Seth the ficid and armatore
without matersily aflecting the efficlency of the dy-
wamo? A. Yonasn-use No. I8 wire on the fleld magoet
and sremsstare of the motor, and you can conpect up
your battery to correspond with the winding. 2. Canl
use the motor deecribed in SurrLENENT, No. 641,888
dynamo, and what changes should 1 sake. Both arma-
tare and field magnets are wonnd with No. 18 wire, and
the commutator is made like the one on the dynamo
described in SUPPLEMENT, No. 600. A. By using acast
iron fleld magnet, and winding the armature and field
magnet with finer wire, yon can convert the motor into
adynamo. A commutator like that described in Sur-
PLEMENT, No. 600, would answer perfectly, 8. I haves
water motor which ie 8 inches In diameter; there are 8
paddles; the stream of water is nearly 3§ in, diameter,
and the pipe leading to the motor 34 inch. We have
about 45 or 50 pounds pressure in our water works; will
the motor run the dynamo described in SurPLEMENT,
No. 161, and about what power will it (the motor) de-
velop? A. Without knowing more of the detalls of
construction of your motor we cannot eetimate fts
power, but we think it would be ample for runniog the
dynamo referred to. 4. How much power will the
dybamo require to run it? A, About one-elghth of
a horse power,

372) D. A.W. & Son ask: 1. 'In a
plunge battery as described in SuppLEMENT, No. 798,
how oftendoes the battery have to be recharged ? A.
1t depends upon how much the battery is ueed. Ifit
{s used continuously, the solution wiil last but four or
five hours; but If not used, the solution does not deteri-
orate except by evaporation. 2. What is about the cost
of charging battery once? A. It costs about $L.50 to
charge a battery of 8 cells ouce. 3. How much should
bichromate of soda and commercial snlphuric acid cost
per pound ? Where can it be hought ¥ A. Bichromate
of soda costs 14 cents a pound: eulphuric acid (com-
mercial) costs 4 cents a pound in small quantities, and
in carboys, 3to 3cents. You can purchase these ma-
teriuls of any of the large dealers in this city.

(8788) G. H. writes: 1. I have a home
battery made as you described recertly. It has one cop-
per and one sinc plate $ inches square, About how much
current will 1t generate and how longewill it last, work-
ing constantty ? A. The current.generated by a battery
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f this form is sligh ery, | ' od Burner. See Hydrocarbon burner. Vapor burn- Harrow,J. A. Rube. .......... dcrew cutting di c. A. Johnson..
of . I t. The battery, if sealed so as to e y apo! o, A e win 'cum:g e, A- Robneon
preven :vaponuon, will work for one or two years. 8. G.ble m»bols Kannenstine.......................... 464,878 gmum oottoin. J. A. House f i B "“""’s":"{a {ﬁwon

V! Arves cutt a] us for, nner. . L e seat.
In rewinding the motor described in SUPPLEMENT, No. Ccn Boe Non-explosive oan Hash: mterl.l 18 rfmnt 3 ? | Seoon d.r, Battory L OO, . oo 64,005
641, what size wire should I use on the armature, and | Can tl’oc‘knﬁ #!inlocklng mechaniam, N. Finck.. dseo10 g::c gr cap, P. " Godman : .a....‘........i ...... 2%5 P " soparator.
. | Car brake, . Braun WA loor operat! v N, T8ser. ... N p lll lcree 'Ol 00
sleo on the maguets, in nsing it on the Eduson cir- | (27 P, 't | Hatohway doors Bovios for Dperating, B H w rack, L. Lowy. .. .. w'
cuit? A. Wind the ficild magnet of the motor with No. | Car b Hay stel B Dicken e w g m’}: .;mhr.tn?nrt'bvemcle' (.! l? Tichenor ﬁm
I'lct ............................. L] O >. H. Baker. .
30wire, and the armature with No. 24, 8o as to give the | i/ Heating and venﬁ?:t'{n; rooms, apparatus for, Nhaping pross. W. b. ul ................ 464,796, 464,787
muchine a total resistance of about 60 ohms. 3. How | Car W. Tarp........ ¢ eam " "F'é’tl”ﬁ ............. 464,608 Hhe;n.& - ew‘un lpvlmﬂl fﬂl' polishing, Pnnerwn w
can 1 convert metallic silver into chloride of stlver ? 13; Car E‘;:é}';g' :,’&tl,°"g'.,°|d'tg~“91” apparat . n s g::elolttmye;lnll hsheu;u rlor cu‘t'tlae.'ll tl..
MeImAN.............0 ! he or high explosives, Ju
Dissolve your silver in nitric acid and precipitate w Hein g A o ashine, :;."’.',:,’ el -kelew'l’: ey w‘ O ll;ope

Show case, C. A. .
Bhutter fastener, W. B

shutter fastener guard, B P. Mimmac]
BSleve or sifter, E. Wittmann ....................
Signal. See Iboctrlc track signal. luun.ynr

bydrochloric acid. 4. If I suepeud a zinc plate mn a
solution of zinc, and & copper plate in a solution of
copper, and cunnect a wire to each, will it generate as | Car

den & Christenson..
whern

mauch current as the Trouve battery meutioned above, nal. Ratlw alarm

and will it last longer? A. If you mean to saspend dd it Sled, bob. f'%.(gh b"f ...... e, A8ASE
are . 464,538 cer, apple, ure| .

your plates in separate vessele, no current will be gene- Cars, ‘stoel bnke beamn and ahoe head for 8

rated; if you mean to suspend your plates in a vessel in way, C. T. Sch T TR 464,781 . :mr(‘)ke o:onkmml‘w ‘W ao

which the solutions are separated by gravity, as in the DOMAB. o eneoeievrrnrnnesennes x ?f.'.’.'f’.‘.?ri c ..'. 464,600 E?.‘i‘i:‘&‘.’“" pay gg?o B, Bro Sprinkfer. - Be L-vn 'wrlnller.

gravity battery, you will find the current much greater Gnr::tnle ;ol% u':‘ g:;‘xtrre tgl n;n:. ‘ket a) suge brg::et. . A.

than that of the Trouve battery, owing to the decreased |  pevg’ o °¢ ‘ning the ;“'; ooy s i on bur . Su:.Ion |ndicators, ﬂ.uwmatlc S erating. M-

machanism, W. {l auss 3 lamson....... ceeee sm for,J. Kueffer........................ Ceeeennn
resistance. o dotuating mashas A ‘""" “0 shiner F n teum bolier. F. W Coombs. :
. Carr . H.'Townsin team botler, Lester.

(8784) J. W. asks : Which of the two, Garriage top Wor_ s Ktoel, manutaciuring hroy
36 inch propeller with a pitch of 7 feet, or the same pro- | Cartri oufi G. "Ligowsky. gttg ’ "l{'n bl& uh.?'l'-‘ b au.g
peller with a pitch of 33¢ fiet and twice the speed,would | G288. B¢ Showe R et aneabl °"' ___________________ 4351 | Btreot sprinklers, nozie for. 1 privgerd
be most effective? A. The effectiveness of the pro- | Catalogue, % mlon-. device for dMn‘,B. Stretching machlne. W. Coupe........ 484,704

:emna ﬂoor. oo 081VE, R, GUABLAVINO. . oenvvorns oo M008B | T CPBING....vs.crvsenneernsersneersnemssnnesnns ... 464,093 | Stufing box, N. Dudol ......................... oeeo 464,985
peller will depend upon the shape of the veseel, The Ceiling, me o Iron.” saennndmc iron. pporter. See A omlnd nupponer
long pitch is most effective with boats having flne lines Cemenf.. romyoi'nrnm for burnin; Im? ore for famm use, mponnd for prepar- wiss | B mh‘ mﬂ. H. Liebe wh
and built for speed. The short pitch is most effective | Cement, manufacturing by 464810 i;.’ m-}g--u W ﬁ‘l’ iy

manufact [able. See nsion
for freigbt boats,barges and tugs. Of the long and short &me "'- wol. o ‘g"yw 464921 | Table or stand cover, F. K. Waring..
pitch, as applied to the same vessel, the long pitch will M%e Barber’s chal Tap wrench, Aﬂ; Bﬂ B Ry
‘attooing machine, 8. y

have most slip and the short pitch will reqaire themost | oy S0y seablo platform for, Wheeler & T g "‘E automatic fire :
power to run it at doable speed, so that there is a pro- thee ................ lelegrap k‘l,r’e'nll‘ub h m i
per proportion of pitch of,wheel for every different pro- | Sheck f:“ng';"fd fle, ratal means for g)reve{n?ncu theO:n?erF;re nu,
portion iu the lines of a vessel, a8 well as for its line of | Cigarmaker’s sund or uble. J. M. Grithn. .. . 464,710 | ] __ speech on, Stanley Jr.. & Kelly..............
daty. Cluﬁo SeI: clamp. 'Electric wire clamp. .-m‘m ARG e A Bl - 48 Telephe er o4 r, . Zietlow . z.w

] transformab! Harsin.............. 464,996 e escent, L. K. Boh 719 | T rallway, A. Rokusek ¢t al.......... T e

(3785) W. H A. asks the process of fiber- (:"'"""‘ Soa 1.2? e en e, - Harsin ‘:ﬁ”' S paaaion “31'@ tor, H T | o Koo Ratway e oo ¢ @ =0

1zing asbestoe. A. Asbestos Is fiberized by crushing | & Lanon i Baron G | Tonammtaning, '°°"’}! N “,L,H;_ oks prirgiest
3 ™ Lan! faste! for, r. mm 464,496 " meul worker’s, H, WI ........ 464,750

between corrugated rollers :,w bumr :& 0! or, Marston & o : d ollg? comb ned. H. ll. 'l‘nmer.... ceene z.;lg
Replies to Enquiries. w&g&“ﬁ;..ﬁ&t for ‘turning machin “-“M" s : : %?7“‘,‘

The following replies relate to enquiries recently pub- Lawn sprinkler, 8 mot.l s 464,697 | 7 A 3:6"
lighed in SCIENTIFIC AMERICAN, and to the number | cojiar, ox, M. T. W Leather c. °5’ B Rrotder. . ' 3 mﬁé‘.‘
therein given : Colcer fastening, plov .Agier paper box, 1 1 T 46485

.,o i s:whln’ J }io ..etwrbo"n"."n"xad”" n.... ... 1 W. 8 464,879
mi o . o

(8625) Referring to query and answer | Compound engine, W. M. otter box, house, White & Lewls. ... 1 “©
3625, T offer the following as being more simple than the | °°k:“’°"' slectrical, N. Teala o5 l;}mw%p chimney lifter. . Taylor ol
rule already given: When the square of balf the chord Cop rglmz bouc:kl.elletﬁor ress, B ‘Brower.. se MM and nnlond look. mNm looz J. Ciepper.. m,au :‘ube. o wis 464828
is divided by the rise of the arc, and the rise then added | 01, S0 1A2%00 Fhinie, W 3 Btoop. . s | Lok W o gty ook, N 00K, eeeeeren. 4B4506 Tube scraper, L JO0VER, e eenneernerrreesns. SATE
to the quotient, we have the diamcter of the circle, one- | Corn hulling mnchlno. J. Ritty. Log bolfuir. L. m::.rock.e.&’ i L. L &l % Ty| let rush, C. li . . %m
haif of which Is the;radius.—Jaues NAPIER. Cot, fording. ot e I aioator ™ o TypewrIting g'é.l,;n vy

. - Ci uteson Lubricator, W. Mieding. ........ . writ| , W. P.

In answer to inquiry No. 8463, I wounld (‘ﬁwlllln?. See Car co upung Hose coupling. Pipe ﬁ""‘ Gamera, “ les X 75 Typewrlting g M.’pren m

say that a coating of parafiine wax in the package will | o SOW R85, ez enaresessss AGATOB, 464706 u.n‘?.?fm.mm.formmmu I~ pewriting machine, C. L. Sholes :
p the discoloration of spirits. 1belleve the tannin | Cranes, flul deonneotlon tor.J A Bms . 464,707 4“.70! Valve, T. o Ht?erguﬁuu m
in the wood is the cause of the spirits discoloring and a g}.’;‘,’:ﬁ%‘,’b‘s‘ G& K. ﬂ{% 464,904 d'r:.umn; .ﬁ'.oh - Mchide: e
coating that will keep the spirits from coming {n con- &Mnﬂd Hd ‘l'll B m.%g " s ,600
tact with the wood will give the desired result.—E. | Cut-out, C. K. Arnold . $50508 | Moasuring mashine, eloth, Hi, Hebert. ./ /111, aeom ©L96
B. 8. Cutter.  See Brick and tlle cutter. Toe cutter. Metallic box, L. Lams........... ....... seasseseses . 464,571
Weed tter Moetals tro helr ores orol?.drounda DY 160tro | . DEREID....c...oeeuiunieriirsieizinnnieeennn ceeraaes z.ﬁl
gnmd"P lh.msc n & Haner nol”'" obumlnlnz‘ C. s. @Y. urrernrenrnnracnes 464968 guve.;‘l:::rmﬁl‘:&?c& C. E. Bnokley.‘ . m‘g
T0 mnnmn"ﬁ :lludor l%. .. Spar u"" MIIK scalder, N. WmGoleo. P Vegeub'l Bber, mashine tor el'eiﬁiiu. : s
An experience of forty years, and the preparation of | C and ke ouat, . mn. o IOF...i.iicicrietnttisetitienntatanssas
. erger Mills and power mechanism, E. C. Grifin. 464,500 Vohlcle wheei, C. B, W. Woodward. .. 464,
more shan one hundred thousand applications for pa- | DariRiGaENY ""%w lel:l Monument, W, Olne. «. oo’ LU Gaded | Vel boider. L A H. G Grenelle. .o, : dalat
tents at hume and abroad, le us to d d the ;e”k wrltlable. 'G. M. B Iill':d. i l(otor. see Clmrn mowr. ﬁect etio \vfemoclpede %Ei G. Latta.. . ﬂ.%
laws and practioe on both 1 and to p un- an et case, combin to15 chines, spring lifting device for J.F. | Venetian red manufacture of. W . s
equaled tacilities for procuring patents everywhere. A Dice box, Slinn & Hollaan ‘&,m "°'§'“‘..af'.'.'f?t -pﬂn; e devloe for, i P‘ 464,790 3223?33 e:.idk'n. . &%‘i
synopeis of the patent laws of the United States and ail | Dish handler, M. {: inltrm i 4oL | Nail, A Moarosmu,.......... .. 480744 | Vessel t
foreign countries may be had on application, and p E:..a]' Waiker. i on-oxplosive cani M. Lapper.. . 1. 484 m{,ﬂ
contemplating the securing of patents, either at home or Sp‘r I 484,947 | Nut | T 'Mc d. .. 484,758 m,g
abroad, are invited to write to this office for prices, | Doors, w058 Nut lock, R 464,591 glu“
which are low, in accordance with the times and our ex- | Dough ralser, Hollend 464813 Schneglder.. reeaneeeesse 80570
‘tensive facilities for conducting the bust Address %er. sz C‘\on‘:neg &lrler. “ms gmn.:noa, ooy m T mu 4&.%
MUNN & CO., office BCIENTIFIC AMERICAN, 31 Broad- | pref < 4 iw...., driil. Rook arni.”""" " ""m'" spring clutch for, 'i".'ﬁ'.’ﬁ&i&ol.na.. M‘m 484,563
way, New York. Drill, J. Y 464,497 | Organs, fol kexbocrd for, F. W. Hedgeland.. 464, 464,748
———————————————————————— | DT closet. Qven or kiln, wlier +eunee . $O4,T6L 464,870
- Dum Overall hn Water discharging apparat! . m.&
INDEX OF INVENTIONS g 3£&ﬁ’¥%¥ﬁmm Ty mat
464588 484,550 Weato. ile fi nbrluJ mechunlun for cutting the ® AT
For which Letters Patent of the s Wh;ﬁ'..f“vﬂ‘,.'d',?m Puddis wiool, " Vabicio
United States were Granted o " Whesl. B Takken A
‘Wheel : 484948 | Paper, rhrud. y.rﬂ."%‘."mhﬂ?‘!onigiu Wind wheel, P
December 8, 1891 mmn'ﬁr:'oxnma.A. HRb T GRS | WODAIOR < os e reorne e s e 7 w7e | Window "
"y » Em,, 3.1'"" °"'?., "rom daviestoe 464,770 | Pawl mtz nltgh Ion':mm 13 'Johuston. . . 938 . 464,630
lectr ourren! e 08 en,
AND EACH BEARING THAT DATE. | Dot ot time recistering %, ssu500 | Blano, 6 Chataeid "‘"‘ ing, G. Ebert . 400,000
Electrical transformer, A, Poieschio .. siem ure exhibitor, N. R.8 0t
Electricity, system of ﬁlltﬂbnun( T. 464,823 ure frame, H. A 464,500 | Wire stretcher, W. Wright........ .. 48
|See note at end of list about coples of these patents.) meet munotlc motor, N. Tesla 464,008 composite, J. Ri 464,596 | Wire tightener llld loop former, W. Tibbals
El roc ek 0 ndary h.&ery &% PAD pz oi):?dllu and stop vdve. combined, Decarie Wo“ 3‘2’?‘ attacl}lm:'nt and combination of
levator, CrADO.....ccocveneceeencrencacsceeece. $OARTH | & LoOPd....cooviniiniiiiniinnnnonnnan teerecsssensss 464,620 1 . BOIMDATL............iiviiiinnnicnas
A 788 v J. Lee. . ..o, Pipe or nut wren fler. . ... . Wrench. See and t .
A m“‘. EIento: md stacker, Bt.-m Mm Pline ntuohmqng,hb J elendy.. % wrench. nut wrench
A ing Berner Jr.(r) 11,908 ‘Wrench, F. 8, Cook............ m.m
A 464,889 | Embroldering mmﬁnu. Plow, eombination cotwn. 'C.M. Wil
i 464,535 J. And ¢ 12?’8‘ ........ o andine 464,088 | Plow, harrow, and oultlvator, eomblnod. C L. _—
En.lne. ‘om poun: DI‘O' ............................. vee
A 464,547 | Engines, automatic -hut-o I‘or,P Davidson...... 464858 w, sulky, Howard & Leonard...... DESIGNS.
464,910 hvelope md molstener, C. Holyhnd.. ... 484,502 'low, 8 Ji Relger..
Axle Ig:;lcnor B. 464,834 En emic wﬂoomhex- bcrl .. w Plumb an level.“.l‘o T. Welton et a F.A. swgh. Wi
Malil uv ..........
B.Elng or roastf A.C. verse. 464,686 Emmlon uhle. B H. W. Stahlhaut! 464,528 | Pool ball fr-m W. A Sweet Zuﬁ . Menke
Bale bands, machine lor applylnu udn or hooks Fare record nianmm. ectric, B. s. Molyn 464.518 | Post. Bee Fen Oil cloth, C. T. & V. E. Mey
to wire, F. B.Griswold....................... ... 464,088 2 171 S .. 464,680 ’owernnobln . R. Vandervoort........ verseee.. $0A807 | PY J. A. Dawley
Baling prees, J. B. Johnaon.; . % . m% ’re‘u See Bal press. Printing press. Shap- &% mmp-:g
- n.
Barbads coatrcA- 3 Rollert 464568 ﬁt“,m presss V. D, An 44,000 | Shoon: ote.. 3. T Henderson
Barrel stand, €. Allen... g 494,566 n, etc., G. A. Bchlech
Barriers oonirolling openin 484,581 | Pressure nfe. .. 484,57 | Stove, open front, F. Ritchie.. 21,
ng and A. L. 464,507 464,749 | Printer’s quoin, .. 464,658 | Stove or range, cooking, B. Bark .. 2
Basin clamp, stat y. J. J 464,888 Printing press, ..
g:i:{ cover, «’-"f‘n :ril)nnoe ........ 464,686 w
| ru od. 3\ 4 0’ ......... ereieesrteeseanen m m
Battery. See Secondary bat 460501 TRADE MARKS.
Kohler &h r%ehlt‘c:r lng.nd cutting . . 464,880 % Prune oo‘ldlncu:d rinst hi _IL Cunni Ale, stout, and porter, ). Labatt.
Bed bottom of springs, O. R. Hunt 4641004 ing sea A 64511 |  ham... ... ... 464,681 | Belting, leather, Fa, -;rweathe: & Lad n
Bed brace, A. G. Busbes. ......... 464,644 i'ood mili, Smlth & Dubart.. 464,852 | Pulley, J. M. Dodge . .. 464,708 Belung leather, G ‘V 8 Snider. . 20,44¢
Jed, folding, M. Samuels....... .. 484,908 | Frame. See Picture frame. Pool ball frame. Pulley. expansion, Keck & Buob. . .. 464,78 | Bro er, & Co.. 20,64
led or Ioumge.;o s, J. lemer 464,656 Wig tnme. p, pneumatic, U. Cammings................... . 464,661 C.rrla‘-ss, cntterp. slelah-. and vehicie parts, T.
m.g_ C. B. Pai 464,585 Dist furnace. Smoke Pumu. oom.rolllnc apparatus for l’eed G. A Neville. . ooiiiiiiiiiieiiiiiiiiiiiineeninnanans !) 441

erth selt-level . Morse 464,625 eon-umlng t Roeesler 464,783 (,ongh drops, Davis & Schindele .. .

|cycfe, J.B.KEvans............. 464,790 | Furnace bosh plate, 'l‘ M. Pollook () JR N 11,200 b‘ubrloa. preparation for cleaning
B:gg::.:g:ggn:y EV.ESntl}nh . ﬂ% :E“ummgorthem-nn o(fu J.’A. Dubbs. 464,934 - Bg adh

X Gauge. See Pressure gauge. eadac]
Bisulphide of carbon, retort for mnllnc. 3. Beck.. 484,747 i me 464,867 voothmus, pllls, und lnlule A. L. necf" 20,45
. See Game board. " o0l

Kmveo. forks, spoons, and_other gold, silver, and
articles, M. W. Galt, Bro. & {'o 20,446
B Bemedy for diseases of the lever, G. 8. Pitcher... 0,46

t. See Torpedo
Boat sculling devloe E. H Pratt

464,715 | Gam
Bobtumls. 'm-chlne for putting Bem:dy !otrI fever‘s'. 'i:lbergnlosia. abweslac.land
.......................................... 464,650 rheumatism, Farbw vormals
Boller. See Steam botler. 484,709 Lucius & Bruni orke. elater . 2,45
Block. See Keel block. Bemedy for the plleu Jow 2,46
moic‘alr:,phl;lenns for operating, T. A. & J. H. . 464,700 00 lnd s drilis, Downgloc Manufacturing
.................................................................... 2044
300k or music holder. A. A. Mo T14 cood and broad
ook or mus """f Bedll g‘.m snkc drePu: 8 b silks, Beucer Allen
loring machine, N. A. Chnney 464,638 Tonl e mtthews
sottler's ammngo i wen N Veterinary remed
X. x. Letter and |  ing, W.D. Bohm......... . seeeeaieesiaaanaen . . . Veterinar: remedles \
*new. per box. Meulllc box. Stufing box. Gnln DIDAET, B. F. BLOWATL. o svnrreenessonesorrsons 464,581 Hand rake. Whisky, Devereaux &Rfl:e‘leﬁvgn .
Brace. Bed brace. Folding seat brace. Grain. thrasher nuohment for elentlnz nnd mﬁ See Kar ring. rln¢ Initial rlnl
Bracket. See Euel bracket. Stage bncket. _conveying, C. J. Hartle . 464,501 cutting, pnmumt.lo 1 for, D. Drawba: A printed cepy of the p ﬂcntlon and drawing o1
Brake. See Car brake. Grate M.uchmem.. G. W. 464,930 m 484,821 any patent in thp oregol , or any patent in print
Brake operating device, G. R. Rogers....... . 464,724 | Grate, circulating water bar.J Reag 464,649 | Bock drill, D, Hilt............ essensaersee 484612 | ygaued since 183, will be um ahed rom this oMce for
Branding iron, A. B. Bray................. 464,913 | Gr :rmnn, stcgnbb. A. Danfort 464,817 Ronf fitting for -oll Ppipes, W. H. Meek . 464,578 | 25 cents. In orderlng please state the name and numbes
Brick and tile cutter, automatic, D. Bro 464,848 | Gri nsdreu. . C. Staver....... ceevereeee. 464,593 ng matert r, W. A. List.. 484,72 | 5¢ the patent desired, and remit to Munn & Co., 3
Bron:lxﬂ machlne, Emmerich & Vonderlebr 484,754 | Guard. Bee Bhutter fastener guard. Room' wnrmlnsmd venﬂl&ﬁnu C. G. Short...... 464:8% Broadway, New York. "
n.n s 484,647 | Gun barrels, fountain swab for, L. Bagger.. .. 464,843 MoKenney... 464,942 ’
Bms C. B. Thom 464,641 | Hammer, J. C. Richardson........ 464,804 aucnlnu mwh . 44668 C(anadian patents may now be obtained by the in-
Buckle, C. A. Mtne 464,886 harpener. bush, L. May 464,577 | 8ash cord 464880 | ventors for "‘f of the inventions named in the fore
Buildings, oonotrnct 464,562 | Hand rake, D. L. Pinkham. 464,802 | 8ash oing llnt. pm ded they are simple, at a cost ot each
Bulldlnun. foundulon or inclosure for, R. L. Har- anger. Leatber hang Saw, . Clark. . fr complicated the cost will be a little more. For ful
.................................. veeenercnonee... 484,771 | Harness, A. T. Rutter...... ... 484,580 | 8aw'mandrels, means for lubricating, J. M. Eiley. 484,043 | instructions address Munn & Co., 31 Broadway, New
Mluulun.c.enellch creerrensasennerecsarers $64,900 | HATTOW, 8, M. COlO...0vverreerrrrrsenseessanseereeees. 404,736 | Bclssors gauge, buttonbole, A. I. Campbell........ 664750 | York. Other foreign pstents may also be obtained,
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EXAMINATION OF SOILS.

JUST PUBLISHED.

NEW ELECTRIC WIRE GAUGE.

VEST POCKET SIZE.

vo 1st. The American (B. & 8.) gaune of the wire.
safe current the wire will carry in amperes.

After being on the Market Five Years

The ““ACME ?’ siill Leads!

wil
24,

\_‘A‘ T(EGIHID(‘)F .‘o“l‘l'sl %‘C“LBR.’}‘IFI(‘ EXA gll- i‘l;lh ":}-‘ﬁ ohms resistance per f?g: ﬂltlx)pper wire,
A ON OF N . . The number of lampe a w carry.
of and Chemi ,:“u:z"‘ and Ph""’ﬂ' I,'%‘ . Sizes One, Two, Three, and Four Horse Power. Arranzed for either NATURAL Gas | Frioe prepaid to any address, §1.04

vestigation. Translated fro
Wahnschaffe. With additions by William ‘1. Brann
editor o . 'l‘he ’l‘echno-Chem {%ooelpt Book.”
n'gs. u%““ Price.81.30

By nuul jrn nfpv wtuge, at t)w publication price, to any
address 1n the world

CONTENTS.—L. Derlv ation and Formation of the 8oil.
11. Classification of Soils. III. The Object of Soil Analy-
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