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OIL ENGINE SIGNALING PLANT ON UNITED STATES
LIGHTSHIP NO. 42,

The United States Lighthouse Board have just
completed a signaling plant upon their lightship
No. 42, which, when on her station, lies in Vineyard
Sound, off Cape Cod. The installation is the second
of the kind, and is in many respects novel, and an ad-
vance upon any-

The plant is a development of one already in suc-
cessful use on another United States ligchtship. In
the hull of the vessel are installed two 25 horse power
Hornsby-Akroyd oil engines. These are expiosion
compression engines whose most distinctive peculiarity
is the method of iganition of the charge. Back of the
cylinder is a vessel forming a sort of continuation of it
and acting as a retort.

thing hitherto ac-
complished in
that line. The
duties of a light-
ship such as No.

To start the engine, a
powerful oil burner is
lighted beneath the re-
tort. In ten or fifteen
minutes, for a 25 horse

42 are twofold, as
both visual and
auditory signals
are to be main

tained. The first
or visual signals
are provided by
gratings at her
mastheads in the
daytime, and at
night by fixed
white lights, each
consisting of a
circle of lamps
placed in a large
reflecting lantern,
which are hoisted
up to the mast-
heads every even-
ing. The audible
signals may take
the form of a bell
or of some type of
steam or air whis-
tle. On the ship
we now speak of
a powerful com-
pressed air whis-
tle is employed,
and oil engines
are provided to
compress the air.

Hitherto it has
been the custom
to have the whis-
tle on this light-
ship blown by
steam. This
necessitated the
use of coal, which
involved much ex-
pense and trouble.
Often great delay
would be experi-
enced in the trans-
fer of coal from
the tender to the
lightship. An effi-
ciency exceeding
four or five
pounds of coal to
the horse power
hour ecould not
well be looked for.
If a fog was
seen approaching
or forming, the
boilers would
have to be fired in
anticipation, and
before they were
well started the
fog might cease.
This and similar
conditions of the service involved in the course of a
year many hours of idle steaming and many tons
waste of coal.

The new mlant with oil engines avoids to a great ex-
tent these troubles. The consumrtion of oil per horse
power hour is only one pound. To the great economy
directly due to this fact is superadded the feature that
no idle steaming is needed. The engine can be started
in fifteen minutes, and the oil consumption ceases the
instant the engine stops. A quantity of oil verv much
less than the weight of coal requisite for corresponding
service is required.

The Lightship at Anchor.

power engine, the ma-
chine can be started.
0Oil is-admitted to the
now hot retort. It is

at once vaporized, mixes with the air, and, as the en-
gine is started, explodes, giving an impulse to the
piston. The regular cycle of the compression gas
engine is followed. The retort keeps hot by the heat
of the explosions, the lamps being only used to start
the engine, and it may even rise to redness; its
direct heat effects the ignition. There is no battery
and spark coil and no troublesome ignition tube,
It is calculated that 15 horse power can be developed
for twelve cents an hour. This power is that ap-
proved of by the engineers for lightship signaling.

The cooling of the ecylinder of the engine while run-
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Cross Section Showing Distribution of Machinery.

OIL ENGINE SIGNALING PLANT ON UNITED STATES LIGHTSHIP NO. 42.

ning is effected in the usual way by water caused to
circulate around it through passages in the metal.
Fresh water is employed, as the danger of salt de-
posits precludes the use of sea water. To avoid waste,
the same water is used over and over again, being
cooled by a surface condenser supplied with a con-
stantly echanging supply of sea water.

To each engine is connected a single acting air com-
pressor. The air can be used asfast as compressed to
blow the whistle. To make provision for instant use
of the whistle, as for a very sudden fog, two tanks of
boiler iron, each one twenty feet long and three feet in
diameter, are provided, which are charged with com-
pressed air by the compressors. Ten cents’ worth of
oil will charge the tanks to their full capacity at 60
pounds to the square inch. The air contained is suffi-
cient to keep the signal whistle in operation for twenty

e minutes. This
period gives am-
ple time to start
the engine, so
there should
never be any de-
lay in getting the
whistle in opera-
tion.

The expansion
of compressed air
produces a lower-
ing of tempera-
ture, which re-
duces the volume
of the air. As the
work done de-
pends on the vol-
ume, the dimin-
ishing of
involves a loss in
efficiency. The
whistle, which is
of the bell type,
and which is
placed about
amidship over a
deckhouse, has
beneath it a re-
heater through
which the air
must pass. The
exhaust from the
engine passes
through the same
reheater, and so
raises the tem-
perature of the
air and over-
comes, to a great-
er or less extent,
the cooling of the
air due to its
escape from com-
pression. This
feature not only
is of economical
value as utilizing
the waste heat of
the engine, but it
tends to overcome
another trouble.
1t has been found
that an air whis-
tle when the tem-
perature fell to 18°
F. would become
clogged with ice.
The heating of
the air tends to
prevent this. Moreover, the exhaust escapes into the
air just forward of the whistle, and will do much to
keep it warm and in condition to operate well.

Before reaching the whistle, the air passes through a
reducing valve, then through the reheater and then
through the whistle valve. Thelatterregulates the ad-
mission of air soas to produce the characteristic signal,
and is operated by clockwork., The latter operates a
small valve which admits airinto a eylinder with piston,
which opens the whistle valve. When released by the
clockwork, it falls and closes the whistle valve. The
clock carries a cam which, by its shape, produces the
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desired order of opening and closing the valve so as to
give the signal. The officially designated fog signal for
this ship has been a 12 inch steam whistle, with blasts
of five seconds duration, followed by fifty-five seconds
of silence. The air whistle is slightly modified, its an-
nular opening for the escape of air being smaller than
in the case of the steam whistle.

Theengives’ air compressors and storage tanks are
exact duplicates of each other and are interconnected
so as to allow the fullest possible degree of intercon-
nection. It is quite improbable that any total break-
down should occur. The oil isstowed away as received
in five gallon cans. The engine supply is taken from a
tank below the engines, into which the cans are emp-
tied by hand. The air does the auxiliary work of op-
erating the bilge pump, and it may eventually be
utilized to operate'a power windlass.

The plant was bailt by the De la. Vergne Refrigerating
Machine Company at their works in One Hundred and
Thirty-eighth Street, on the East River. in this city.
The work was superintended by Mr. Wilfrid Sylven,
superintending engineer United States lighthouse
service. Our thanks are due to him and to Mr.
George Richmond, of the De la Vergne Company, for
courtesies extended in connection with this subject.

The plant is the second of its kind in the world and
is in advance in every way on its predecessor, es-
pecially in power. The working unit in the new
ship is taken at 15 horse power, in place of 34 horse
power in the first one.

Oneillustrationshows the ship at anchor. The whistle
is seen projecting from the reheater above the deck-
house. The other view shows the ship in cross section.
One of the gas engines is shown, the other is by its
side and parallel with it. The retort of the engine is
cased within a hood shown to the left of the cylinder,
and beneath it are the oil burners for starting it. To
right and left, near the under side of the deck, are seen
the compressed air tanks. Rising from the engine, the
large exhaust pipe is shown entering the reheater to
warm the air. On the right of the deckhouse is shown
the cylinder and piston which operate the whistle
valve.

_— et r-— ——
An Ingenious Comparison.

Dr. Arnott has compared the human body with the
steam engine, and the resemblance is very striking.
Below is a copy of the comparison. as given in his
‘Treatise on Warmth and Ventilation”:

THE STEAM ENGINE IN THE ANIMAL BODY IN

ACTION TAKES: LIFE TAKES:

1. Fuel -~ viz.,, coal and 1. Food — viz., recent or
wood, both being old or  fresh vegetable matter
dry vegetable matter, and flesh, both being of
and both combustible. kindred composition and

combustible.

2. Water. 2. Drink (essentially wa-
ter).

3. Air. 3. Breath (common air).

AND PRODUCES:

4. Steady boiling heat of
212° by quick combus
tion,

AND PRODUCES:

4, Steady animal heat of
98° by slow combustion.

5. Smoke from the chim-
ney or air loaded with
carbonic acid and vapor.

6. Ashes, part of the fuel
which does not burn,

7. Motive force of simple
alternative push and
pull in the piston, which,
acting through levers,
joints, bands, ete., does
work of endless variety.

8. A deficiency of fuel,
water or air first disturbs
and then stops the mo-
tion.

9. Local hurt from vio-
lence in a machine is re-
paired by the maker.

5. Foul breath from the
windpipe, or air loaded
with carbonic acid and
vapor.

6. Animal refuse, part of
the food which does not
burn. .

7. Motive force of simple
alternate contraction

and expansion in the
muscles, which, acting
through the levers,

joints, tendons, etc., of
the limbs, does work of
endless variety.

8. A deficiency of food,
drink or breath first dis-
turbs and then stops the
motion and the life.

9. Local hurt or disease in
a living body is repaired
or cured by the action of
internal vital power.

——— O —— ——

Eggs Iin Therapeutics,
A mustard plaster made with the white of an egg

will not leave a blister.

A raw egg taken immediately will carry down a fish
bone that cannot be got up from the throat.
The white skin that lines the shell of an egg is a use-

ful application for a boil.

White of egg beaten with loaf sugar and lemon re-
lieves hoarseness—a teaspoonful taken once every

hour.

An egg added to the morning cup of coffee makes a

good tonie.

A raw egg with the yoik unbroken taken in a glass
of wine is beneficial for convalescents.—Medical Re-

cord.
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THE APPRENTICESHIP SYSTEM UNDER MODERN
CONDITIONS.

On another page will be found a timely letter from
a correspondent of Providence, Rhode Island, relative
to the decadence of the apprenticeship system, of
which subject we spoke editorially in our issue of May
23, and we are certainly ‘‘ pleased to learn that the old
system "--or, more strictly speaking, a judicious modi-
fication of it—*‘‘is still common in Providence,” and
that ‘‘apprentices are taken by almost every important
machine shop and foundry ” in that city.

Limitations of space prevent our giving more than
an outline of the ‘“‘terms of apprenticeship” of the
Brown & Sharpe Company ; but they appear to be
just and reasonable, a conclusion which is warranted
by the large number of boys (eighty-one) now serving
in the shops, and by the fact that many former ap-
prentices have remained afrer their apprenticeship had
expired, and risen to become ‘‘foremen and heads of
departments.” Briefly stated, the * terins ” are as fol-
lows: The apprenticeship lasts three years, each of
which consists of two hundred and ninety-five work-
ing days of ten hours each. The first forty days con-
stitute a term of trial, at the close of which, if
he prove ‘‘deficient in capacity or unsatisfactory
in deportment,” the apprentice is paid four cents an
hour for the time he has worked, and the contract be-
comes void. If he ‘“prove industrious and of good
capacity,” the apprenticeship continues for the three
years. Before the expiration of the time of trial the
apprentice must ‘‘execute, together with some re-
sponsible surety, an agreement,” by which the firm,
in consideration of the sum of one hundred
dollars, pledges itself ‘‘to faithfully instruct the
apprentice in the machirist’s art and trade.” If
the apprentice violate the terms of the contract,
one hundred dollars is forfeited ; but if the appren-
tice complies with the provisions of the contract
for the three years, the sum of one hundred dollars
is returned by the firm to the surety in consider-
ation of the * faithful service on the part of said
apprentice.” The *“terms” conclude with the state-
ment that * the company reserves to itself the right in
its sole discretion to terminate the agreement and dis-
charge an apprentice from further service for any
unfaithfulness, non-conformity with such rules and
regulations, want of diligence, indifference to his busi-
ness, or improper conduct in or out of the shop.”
During their apprenticeship the boys are paid for the
first vear four cents an hour, for the second year seven
cents, and for the third year ten cents an hour.

While admitting that, as far as they go, the terms
of apprenticeship outlined above are admirable, and
that in the present case they have certainly given ex-
cellent results, we think that, for general use in the
various trades, it would be advisable to add a clause
specially covering the interests of the apprentice, and
giving the surety the power to annul the contraect, if,
upon investigation, he should be convinced that the
apprentice was not receiving * thorough instruction
according to the ‘‘ prescribed routine.”

With such a clause inserted, we think that this
modification of the old apprenticeship system would
be in every way adapted to modern industrial and so-
cial conditions. It is free from the old flavor of servi-
tude, which would be obnoxious to modern ideas and
sentiment, and the payment of a weekly wage, increas-
ing with each year of service, is a step in the right
direction.

With regard to the relation of the trade school to
the apprenticeship system, although it was the decline
of the latter that brought the schools into existence,
we think that the revival of apprenticeship would
not lessen the usefulness of the schools. They both
have the same end in view—the systematic train-
ing of the mechanic and the abolition from the
trades of the ‘‘botch” workmen. Each system of
training bhas its strong points in which the other
is relatively weak. The pupil in the trade school,
for instance, has a larger opportunity to discover in
which direction his tastes and aptitudes really lie than
has the apprentice in the machine shop. The former
has a chance to test himself in several different trades,
the latter in but one. This fact to some degree, no
doubt, accounts for the forty days’ trial clause in the
terms of apprenticeship. It frequently happens that
the * fancy” of a boy for some particular trade is
quickly killed when he makes its acquaintance; and
many of the most successful men of our day have, in
their early days, tried their handsat various trades
before they fell into the particular line of work for
which they were gnalified by nature.

On the other hand, one cannot too strongly indorse
the opinion of our correspondent that the apprentice-
ship system turns out a better practical mechanic than
the trade school, for the reason that ‘‘ greater skill is
obtained under the system which gives the greater
number of hours to actual shop practice, especially in
the trade of a machinist.” It is for this reason that
the two systems should be regarded as complementary
to one another: the school serving to direct the boy
into his proper trade, and furnishing him with the
rudiments of its theory and practice; the subsequent
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apprenticeship in the shops giving him the speed, exe-
cution and broader knowledge which qualify him to
pass as a skilled workman.
- O r———— -
THE GEOLOGICAL SOCIETY OF AMERICA.

The announcement of the eighth summer meeting of
the Geological Society of America has just appeared,
and it shows radical change from the policy of the
society her . uiore. The usual plan has been to hold
the sessions of its summer meeting during the two or
three days immediately preceding the annual conven-
tion of the American Association for the Advancement
of Science. The effect of this has been to draw away
from ‘ Section E” of the association many valuable
papers which would otherwise have been presented
there, thus reducing the number of papers to be de-
livered in Section E, until last year and year before
there were not enough tomake more than half a pro-
gramme, while the society’s time was fully taken up.
Not wishing to be a detriment to the parent associa-
tion, the Geological Scciety has decided this summer
to throw the reading of all its papers into Section E’s
programme and to devote the week from August 17 to
22 inclusive, preceding the meeting of general asso-
ciation at Buffalo, to a study of the geology of New
York State, in four parties, under the guidance of able
directors.

The first party will be conducted by Prof. Charles S.
Prosser, of Union College, Schenectady, and will de-
vote its attention particularly to the straticraphy and
paleontology of a section across the strata of the cen-
tral part of the State. The party will spend the first
day (August 17) in the vicinity of Syracuse and then
proceed to Rochester, where a four days study of the
Genesee Valley will be begun, which will include the
inspection of typical exposures of all the strata from
the Medina sandstone, at the base of the Upper Silu-
rian era, in the ravine below the Lower Fall at Roches-
ter, to the Chemung beds at the top of the Devonian
era, near Portageville. Saturday will be spent in going
to Buffalo, stopping en route at several places of geo-
logical interest.

The second party will give its time to pleistocene
geology, under the leadership of Prof. H. L. Fairchild,
of Rochester, and Mr. Frank Leverett, of the United
States Geological Survey. The first three days will
be spent in studying the phenomena of the glacial
lake Iroquois and other beaches, kames, etc., in and
near Rochester; the beaches of Lake Warren (also
glavial) and the enormous glacial hills near Victor,
Miller’s Corners and Avon, and the glacial remains of
the Genesee Valley, Kishawa Gorge and Nunda Val-
ley. The last three days of the week will be devoted
to the raised beach phenomena of the glacial lakes
Warren and Iroquois, near Alden, Akron, Medina and
other places in the western part of the State.

Persons interested in petrography will take the ex-
cursions to be conducted by Prof. J. F. Kemp, of
Columbia University, New York City, and Prof. C.
H. Smyth, of Hamilton College, Clinton. During the
first three days of the week the former will take the
party, beginning with a day in the vicinity of Port
Henry, spending Tuesday in a trip to Plattsburg, with
stops at several points of interest on the way, and
using Wednesday for getting across the northern
Adirondacks to Lake Placid, whence the party will go
by rail to Gouverneur. The last three days of the
week will be spent in the district about this famous
mineral locality under the guidance of Prof. Smyth,
who will show the party the relations of the granites
and gneisses there to each other and to the crystalline
limestones, as well as other phenomena of interest.

The fourth party will devote its time to economic
geology, with Dr. F. J. H. Merrill, of Albany, as con-
ductor. The party will first examine the salt works
near Syracuse, and the Solvay Process Company’s
plant, and the next day go to Le Roy and to Lehigh
to see the salt mine. A day will be devoted to the
gypsum mines at Garbutt, another to the extensive
quarries of Medina sandstone at Albion and Medina,
and a third to the marble quarries at Lockport.
Saturday will be given up to visiting the hydraulie
cement quarries and works in Buffalo and the brick
and tile works at Angola.

The formal summer meeting of the society will then
be held Saturday evening, August 22, at which admin-
istrative business will be transacted and papers will be
read by title only. The excursions which have been
described are freely open, not only to fellows of the
Geological Society and all members of the American
Association, but also to any persons, men or women,
who desire to take advantage of them. No fee is re-
quired, and the only expenses are those for transporta-
tion and subsistence. Persons desiring to join any one
of these parties should notify the conductor of it at the
earliest possible date. Further information regarding
the excursions may be obtained by writing to any of
the gentlemen named.

—_———— - ——

DR. NATHANIEL L. BRITTON, Professor of Botany at
Columbia College, has been appointed director of the
new Botanical Garden which is to be established in
Bronx Park, New York City.

Seientific Jmevican,

3

Scientific Meetings to be Held at Buffalo.
BY H. C. HOVEY.

Owing to the asperities of war, the American Associa-
tion for the Advancement of Science was in a state of
suspended ani:ation for five years ; from which it was
happily revived in 1866, by the activity of the citizens
of Buffalo, who invited it to meet in that place in the
year mentioned. In recognition of this kindly service
the association has met there with the return of each
decade since that date, and will meet there this year
to hold its forty-fifth anniversary. Several affiliated
scientifie societies will also avail themselves of the hos-
pitality of Buffalo, preceding and following the ses-
sions of the parent society. The official time thus
occupied will be from August 19 to September 2, in-
clusive.

An important change should be noted as to the time
of assembling. Heretofore the custom has been to
meet in the middle of the week and hold over till the
week ensuing. But it is now thought best for the
council to meet on Saturday to perfect its arrange-
ments ; and for the first general session of the Associa-
tion to be on Monday morning, August 24, in the high
school chapel. At that time the retiring president,
Prof. E. W. Morley, will introduce the president-elect,
Prof. E. D. Cope, of Philadelphia. An invocation will
be offered by the Right Rev. A. C. Coxe, Bishop of
Western New York: the address of welcome will fol-
low, by his Honor Mayor Edgar B. Jewett, to which
President Cope will reply. On the adjournment of the
general session the nine different sections will organ-
ize in their respective halls ; and in theafternoon their
vice presidents will deliver the annual addresses on
various topics suitable to their departments of scien-
tific research. Monday evening President Morley will
deliver the public address before the general session,
followed by a reception given by the ladies of the city.
The way will thus be cleared for four days of solid
work ; and Tuesday, Wednesday, Thursday and Fri-
day will be entirely devoted to the reading of papers
in the sections. Saturday will be given up to excur-
sions, with which the annual meeting of the A. A. A.
S. will close.

Another important modification is the new rule re-
quiring all abstracts of papers to be sent to the secre-
taries of the sections previous to July 1, to enable the
publication of a preliminary programme which will be
issued in advance of the meetings.

Concerning the affiliated societies it is announced
that the Geological Society of America will mest
Saturday evening, August 22, in the library buiiding,
for administrative business and to prepare a list of the
papers to be presented and discussed in the section of
geology and geography during the ensuing week.
This society has arranged for a number of fine excur-
sions throughout the rock formatious of Western New
York, to which all members and friends of the A. A. A.
S. are invited. The excursions will be under compe-
tent conductors, and a descriptive circular can be had
by applying to the secretary, Prof. H. L. Fairchild,
Rochester, New York. The study of Niagara Gorge
and its related features will be left until the close of
the association meeting, and will be conducted by Prof.
G. K. Gilbert, of the United States Geological Survey,
and will require two or three days.

The American Chemical Society will meet in the
high school building, August 21 and 22. The Society
for the Promotion of Agricultural Science, the Associa-
tion of Economic Entomologists, the Botanical Society
of America, will all meet at the same date as above.
The Society for the Promotion of Engineering Educa-
tion will meet in the library building, August 20, 21,
and 22. And the American Mathematical Society will
meet in the lecture hall of the Society of Natural
Sciences, on August 31 and September 1.

The grand excursion of the A. A. A. 8. will be to
Niagara Falls, on Saturday, August 29, and will give
the members an opportunity to see what has been
done by the investment of many million dollars in
opening the wonders of the great cataract and its
environs for enjoyment and sightseeing, as well as
harnessing its gigantic energy for utilitarian pur-
poses.

The local secretary, Prof. Eben P. Dorr, of the
Buffalo Society of Natural Sciences, will give any
additional information desired, as to railroad rates,
hotel accommodations, entertainments and excursions.
Every effort will be put forth to make this one of the
most delightful meetings ever held by the scientists of
America.

—_— v r—  —— —
The Kelvin Jubilee,

The Kelvin jubilee began June 15 with a conversa-
zione in one of the buildings of Glasgow University.
About 2,500 persons were present. Telegraphic con-
gratulations were received from all over the world.
On June 16 Lord Kelvin was presented with ad-
dresses from various universities of the world by rep-
resentatives from these institutions of learning. In
the evening the municipal banquet was held. The
university conferred houorary degrees on MM. Mas-
cart and Lippman and on Profs. Newcomb and Cleve-
land Abbe.
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The Second Volume of the Year 1896.

We draw the attention of olur readers to the fact
that the present issne opens the second volume of the
year 1896, and would suggest to those who are readers
only that this would be a fitting time to place their
names upon our list of subscribers. One of the earliest
numbers of the volume (July 25) will be a special semi-
centennial issue, commemorating the foundation of the
house, which we are sparing neither time nor expense
to make one of the best things of its kind plﬂ)lisbed in
recent years. It will consist of a review of the progress
of the United States during the past fifty years in the
leading arts and sciences, with copious illustrations
showing the various stages of development. It will
also contain the prize essay on the progress of inven-
tion during the past fifty years and an illustrated his-
tory of the SCIENTIFIC AMERICAN.

We think that such a compendium, showing the
world’s progress then and now, will prove a valuable
mile stone for future reference ; and those who place
their names upon our list at the present time will be
entitled to this number and will be enabled to include
it within the early pages of their first volume. The
special front page sheet for birding will be furnished
with the current issuc upon application to the editor.

Sir Joseph Prestwich,

Sir Joseph Prestwich, one of the fournders of the
modern science of geology, is dead. He was born
near London, on March 12, 1812, and was educated in
Parix and at University College, London. He was
president of the Geological Society in 1870-72 and
vice president of the Royal Society in 1870-71. In
1874 the Institution of Civil Engineers gave him a
medal for his paper on the construction of a tunnel
between England and France. He was appointed
professor of geology at Oxford in 1874, and two years
later published an exhaustive treatise on the water
supply of that city. In 1885 he was elected a corre-
sponding member of the French Academy of Sciences.
The first volume of his work on geology was published
in the following year. He received many honors from
various scientific societies in Europe and the degree of
D.C.L. from Oxford, and he was elected president of
the International Geological Congress which was held
in Paris in 1888. One of his later treatises was written
to prove the probability of western Europe having
been submerged at the close of the quaternary period,
which might have given rise to the tradition of the
flood.

Substances Sensitive to Radiant Heat.

Dr. Liesegang gives a list of some of the most import-
ant cases of sensitiveness to weak radiations of heat.
Paper saturated with cupric bromide or a mixture of
sulphate of copper and potassinm bromide has a faint
greenish tint, which becomes olive brown under radi-
ant heat, and if a wooden fretwork is used as a screen
a brown image can be obtained in a minute by expos-
ing to the radiations from a gas stove, and on treat-
ment with silver nitrate this image becomes black by
reason of the reduction of the silver. Bichromated
paper is affected by radiant heat as by light, and pa-
per impregnated simply with sulphate of copper yields
a feeble image, which becomes nearly black when
treated with silver nitrate. A mixture of sulphate of
copper and oxalic acid gives a paper which becomes
brown on exposure, and chlorate of copper is very sen-
sitive to faint blue, becoming deep green. Similarly
used, bromide of tin behaves as if exposed to light;
the unexposed parts becoming very black when treat-
ed with silver nitrate. Nitrate of silver is slightly
browned, and the tint is deepened by acid hydroqui-
none or gallic acid. Nitrate of lead gives a yellow
image, which is reddened on treatment with silver

nitrate.
- el — .

African Grass Fires.

In a recent number of Science Progress Mr. Scott-
Elliott tells how African grass fires change the aspect
of the vegetation of the region. These annual fires
prevent the accumulation of leaf mould that would im-
prove the soil. Onecurious effect of the annual fires
is to cause many herbaceous plants to send up bare
stems, except for the flowers, often several feet in
height, immediately after the first shower of the
rainy season, the stems only beginning to bear leaves
after the rains have well set in. The flowering tile of
many trees, shrubs and herbs is entirely changed.
Another curious fact is the manner in which certain
trees manage to protect themselves against the fires.
The most remarkable of these are tree Euphorbias,
which come ont of the fires with apparently no injury,
except, perchance, a few slightly charred branches.
Mr. Scott-Elliott procured the barks of several kinds
that withstand the fiery ordeal, and an examination of
them by Professor Farmer shows that they all have a
certain amount of gummy degeneration of the bark
cells, together with no inconsiderable amount of scle-
rotic czlls. Professor Farmer concludes that *‘ it seems
not impossible that these two facts may be connected
with the resistance of the plants to the fire.”
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AN ICE VELOCIPEDE.

The accompanying illustration shows the general
features of an ice velocipede, counstructed on the prin-
ciple of a bicycle,and adapted to be propelled on iceor
snow. Ithas been patented by Mr. James Edward Lea-
han, of 92 High Street, Boston, Mass. The steering
post is extended down adjacent to the ground, and ter-
minates in a skate, and it is provided with a brake,
which is bifurcated at its lower end, and is slidably

A large number of people were injured. The bridge
was originally built for wagon traffic, and was evidently
not strong enough for the electric car service. The
span which broke was 150 feet in length. The water
at this point of the branch of Puget Sound is R0 feet
deep. The car was finally hauled to the shore, and it
was found that it had turned clear over in its fall.
This is, without doubt, the worst,accident in the history

lichen assimilate carbon from the atmosphere in the
light, when the temperature had sunk to —385° [—31°
F.] and even to —40° [—40° F.].”—Litzrary Digest.

P
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Vessel Damaged by a Whale.

A strange incident lately occurred in Australian
waters. The brigantine Handa Isler arrived at Syd-
ney Harbor from New Zealand, present’ - the appear-

ance of having been struck by a heavy sea, as she

adjusted on said steering post. By means of a
brake lever mounted on the handle bar, the forked
end can be pressed against ihe ice, on each side of
the skate. The rim of the driving wheel is pro-
vided with a flat tire, fastened to the rim by
means of bolts, which have pointed heads pro-
jecting on the periphery of the tire, which bite
the snow or ice when the wheel is in opera-
tion.

The top bar of the frame is extended to the
rear, where it is provided with a downwardly pro-
jecting hollow bar, in wnich a supporting bar is
arranged to slide vertically. To the lower end of
the supporting bar is fixed a rear skate, and the
upper end of the bar is toothed to mesh with a
circular rack, which 15 keyed on the end of a
horizontal shaft carried below the top bar of the
frame. At the forward end of this shaft is keyed
a gear wheel meshing with a segment rack, which
is operated by a hand lever conveniently pivoted
in front of the saddle and upon the top bar.
By operating this lever it will be seen that the
rear supporting bar may be raised or lowered as
desired. In its normal position the rear skate
will be adjusted so that the driving wheel will
touch the ice sufficiently for the spiked parts of
the wheel to take hold of it; and when it is
desired to ‘‘coast,” the rear skate will be forced
down and the driving wheel lifted clear of the ice
Or SNOW.

-
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THE VICTORIA BRIDGE DISASTER.

We present an engraving made from a photograph
of the Point Ellice bridge disaster at Victoria, British
Columkia. On the afternoon of May 26 a defective
span in the Government Street bridge across Victoria
Arm gave way, precipitating a loaded street car and
several carriages into the bay, a hundred feet below.
The bridge was erowded with vehicles containing peo-
ple who were going to Macauley’s Point, where the
Queen’s birthday eelebration sports were in progress.
The car had upward of 100 persons on board. When
the middle span of the bridge was reached it collapsed,
throwing the carriages, the car and some foot passen-
gers into the water beneath. The car was completely
submerged, many of those intheinside being drowned.
Otherswere injured by falling timbers. Nearly?200 per-
sons went down with the span. Owing to the holiday,
nearly all the craft were away on excursions, so that
boats were hard to procure. Steam and naphtha
launches were hurried to the scene, and the boats of

LEAHAN’S ICE VELOCIPEDE.

of street railroads. The view shown in our engraving
is from a photograph taken by S. J. Thompson, New
Brunswick, B. C.

Vitality of Plants in Severe Cold,

*In the polar regions and at great heights,” says
Der Stein der Weisen, ‘‘ some plants can endure a very
low temperature ; at a continuous temperature of —50°
C. [—58° F.] are found a large number of cryptogams,
fungi, mosses, lichens, and even some conifers, such as
pines and junipers. These plants lead at best a sort of
latent life, as they neither respire norassimilate. Now
Jumeile, who has undertaken investigations on the
subject, has found that this suspension of vital func-
tions proceeds not directly from the influence of the
cold, but from the drying of the plants, and he has
tried the effect of cold on eryptogams and conifers that
were not dried. He subjected with this intent lichens
soaked in water and freshly ciit branches of pine to
tem peratures of —-30° to —40° C. [—22° to —40° F.] and
investigated the emission of gas both in light and in
darkness. In earlier researches it had already been
shown that plants below zero[32° F.] ceased to respire,

-
<

was much damaged amidships. The vessel had
made a fair voyage from Mercury Bay, New Zea-
land, with a cargo of timber, up to within ten
days of Sydney. Two large whales were sighted,
each being about 60 feet in length. At first they
appeared to be heading across theship’s bows,
but they suddenly slewed round and came broad-
sideon to the ship at a tremendous speed. The
first whale struck the ship amidships and, al-
though the vessel is 260 tons register and was
laden with nearly a million feet of timber, the
concussion was so great that the vessel shook
from stem to stern. The second whale, fortu-
nately, did not ram the ship, but dived just be-
fore reaching the Handa Isler, and passed under
the keel. The brigantine was badly dawmaged
! by the collision, and the whale must have been
terribly injured, as the sea around was speedily
dyed with its blood, and the animal did not rise
after striking the vessel. The well of the ship
was at once sounded, and it was discovered that
the water was making at the rate of a foot an
hour, which, in a vessel so deeply laden, was a
very serious matter, Sydney being 220 miles dis-
tant. Examination showed that there was a large
dent in the side where the whale’s head had
butted in the planking and framework. As the
water gained on the pumps, the deck cargo was
jettisoned, but continuous pumping enabled the crew
to finally get the vessel clear. On the next day, the
weather being very favorable, a pad composed of green
hides, in which pillows had been sewn, was fastened
over the dent in the timbers. The inrush of water was
then checked, says the Leisure Hour, and the vessel
was also enabled to weather the severe gales which
followed, and to reach Sydney Harbor in safety.

Origin of the Loving Cup.

The origin of the loving cup is given in this tradition:

As King Henry V, of England, was riding through
the forest one day he chanced to come upon a wayside
inn, ang, being thirsty, called for a drink. A serving
maid appeared at the door with a cup of wine which
she handed awkwardly to the royal visitor by the
single handle, and the king was forced to take it in
both his hands, thereby soiling his gloves. When he
returned home he determined that sueh a mishap
should not occur again ; so he ordered a suitable mug
to be made with two handles, which he sent to the inn
with instructions that it was to be filled for him when
he next called. Happening soon after to be in the

the warships were active in the work. Scores of people
were found floating in the debris, and many were
drowned before a rescue could be effected. The sad
affair cast a deep gloom over the city and the naval
review and sham battle were at once canceled. Thou-
sands of people crowded around the approaches of the
bridge, eagerly secanning each of the sixty-three bodies,
on the lookout for friends.

THE VICTOR1A BRIDGE DISASTER.

and Jumelle could not find the least evidence of car-
bonic acid in the atmosphere under —10°. He now
confined himself to researches on assimilation. The
result was that in the case of the plants that were able
to withstand when moist the most intense cold, the de-
composition of carbonic acid went on long after res-
piration had ceased. It was in particular established
that the pines, the junipers, and one species of
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neighborhood, he stopped at the inn and called for a
drink. What was his chagrin when the same maid
appeared graspingin her hands the two handles of the
mug, and a second time he was compelled to receive it
in this awkward fashion. The next year he ordered
another mug to be made for him with three handles,
which proved a successful solution of the problem.
Thus is said to have originated the loving cup.
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AN IRON WATER TOWER.

We present an illustration of an iron water tower
which has recently been erected at Fort Dodge, Towa,
by the Chicago Bridge and Iron Company, of Wash-
ington Heights, Chicago, Ill. 1t is a good example of
iron water towers which are in pleasing contrast with
the ordinary ngly wooden tank. With a water tower
like the present, the tank itself can be placed at such
an elevation that the water is supplied at sufficient
pressure for areasonable fire duty. The tower is 1164
feet high from the foundations to the top of the tank.
It is surmounted by a mast whose curved upper end
supports an electric light at a distance ot 147 feet from
the ground. The diameter of the tankis 25 feet, and
it is provided with a hemispherical bottom, supported
at four points by the horizontal girder at the tangent
point of the hemisphere.

The cylinder is 20 feet in height, so that the vertical
height of the tank is 324 feet, the capacity of the tank is
104,000 gallons. The tank issupported by four columnsg,
each cowposed of two 15 inch channels, with horizontal
struts of 7 inch channels. The brace rods are respect
ively 1, 115 and 14 inches in diameter. The tower is

Palzozoic and 1,500 Mesozoic and Cenozoic species.
Every type or figured specimen is made conspicuous
by attaching to it a small, green, diamond shaped
ticket, or a white ticket bearing the word type. Should
any specimen be separated from its label, this ticket
will draw attention to the fact that the specimen is a
type and must be cared for.

P
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Some Facts About Bollers.

An exchange says: What a tremendous force is
struggling to tear a boiler to atoms! Take, for ex-
ample, a horizontal tubular boiler of ordinary pro-
portions, 60 inches in diameter by 16 feet long, con-
taining 83 inch tubes. Such a boiler has a surface
area of 40,716 square inches. Suppose this boiler
is operated with a working pressure of 100 pounds
per square inch, which is not at all uncommon. The
boiler does, thevefore, sustain a total pressure of
4.071,600 pounds, or-more than 2,035 tons. Do we real-
ize what this means ? The boiler has resting upon it
the equivalent of a column of granite 10 feet square,
and 2545 feet high, only 50 feet less than the height of
the Statue of Liberty. Put it another way. The

boiler is holding up the equivalent weight
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of 22,620 persons, all robust athletes, foot-
ball players, each weighing 180 pounds. Let
us look at the matter from a slightly differ-
ent standpoint. The best authorities agree
that the ordinary draught horse, working
eight hours a day, exerts an average force
during that time of 120 pounds. Now, this
force acting to disrupt the boiler longitu-
dinally is 226,200 pounds, so that to produce
an equivalent stress, it would be necessary
to hitch up to each end of the boiler a teaw
of 1,885 horses. Who would drive such a
tandem ? Has the Jehu yet been found ?

But when we investigate the energy stored
up in such a boiler, the facts are still more
astounding. Not long since, a boiler having
dimensions substantially those of the boiler
already referred to, exploded with disastrous
results, and as it had been in use but a few
years, and was in excellent condition, there
was good reason to believe that the bursting
pressure did not fall short of 500 pounds.
Assuming this to be the case, and that the
water level stood at the ordinary height, we
find that the water had latent in it in the
form of heat the enormous quantity of 299,-
834,371 foot pounds of energy, while the
available energy in the steam is 16,821,499
foot pounds, in comparison with a negligible
quantity. When the boiler let go, the heat
was transformed into mechanical energy,
which was expended in wrecking the plant.
The immensity of these figures is beyond our
limited comprehension, and the only way
by which we can get some idea of their
meaning is in making comparisons. How
many pounds of gunpowder in exploding
would liberate the same energy ? The com-
bustion of one pound of average gunpowder
generates 250,000 foot pounds of energy. The
energy set” free, therefore, by the exploding
boiler is only rivaled by the explosion of
1,290 pounds of powder.

The boiler weighed 9,000 pounds. If all
this energy could have been utilized in pro-
jecting the boiler vertically, the resistance
of the air being disregarded, it would have
been driven to a height of 6% miles, with
an initial velocity of 4,760 feet per second, or
54 miles a minute. Our far heralded express
trains, of which we boast so much, would

AN IRON WATER TOWER.

40 feet square at the foundation. The cornice is of
galvanized iron, and the roof is a cone of sheet metal.
One objection which has been made to metal tanks is
their liability to freezing, but it would seem that this
objection was fully counterbalanced by the liability of
the wooden tank to leak unlessit is kept supplied with
water. Tanks of this kind are considered by the mak-
ers to be very valuable for fire duty, as the same pres-
sure can be obtained as with a stand pipe, with a
smaller cost of maintenance. From an asthetic point
of view the iron tower has certainly marked advan-
tages over the ordinary wooden affair.

o

The Fossils of the National Museum,

A catalogue of the types and figured specimens of
fossil animals in the United States National Museum
has been recently completed, savs Science, and com-
prises type material representing 3,644 species, dis-
tributed as follows: Invertebrates, Pal®ozoic, 1,155;
Mesozoie, 1,024; Cenozoie, 1,312; Vertebrates, 163.
The fossil plants are not yet fully catalogued, but it
is known that they represent more than 2,000 species,
over 500 of them being contained in the *‘Lacoe Col-
lection” alone. There are in round numbers 500

be left out of sight. Imagine this energy
expended in imparting momentum to a
cannon ball weighing one ton and hurled
vertically. It would rise 30 miles. Contrast
the pressure at which boilers are usnally worked
with those exerted by great winds. A hurricane
blowing at the rate of 100 miles an hour exerts a
pressure of 492 pounds per square foot, while with
steam boilers a working pressure of 100 pounds per
square inch, or 14,400 pounds per foot, is considered
quite ordinary. Why, then, should we wonder at the
awful devastation wrought by a steam boiler ex-
plosion !

AUTOMATIC CAR COUPLING.

The automatic car coupling herewith illustrated has
been patented by Mr. William Herrick, of Marshall,
Minn., and for further information address Mr. Joseph
Kent, at the same place.

The hollow coupling head has a recess formed in its
upper side, in which is pivoted a horizontally swing-
ing cam whose outer end can swing beneath, and from
under, the lower end of the coupling pin hole. The
coupling link is flat and has on one side of each end
an upwardly extending lug or pin, so placed that
when the link enters the coupling head the Jug will
enter a groove in the under side of the top wall of the
head, and bear against the inner arm of the lever,
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throwing it into the position shown by dotted lines
and allowing the pin to drop into locking engagement
with the link, The pin is operated by a pair of verti-
cal levers, fulerumed at the end of the car, one on
each side. When it is desired to release the coupling,
the pin is raised by said levers and the link drawn
out, which latter operation will cause the outer arm
of interior lever to be thrown beneath the pin hole.
whereby the pin will be held in the proper position

HERRICK'S AUTOMATIC CAR COUPLING.

ready for another coupling. When it is desired to
leave the pin in the raised position, the car not being
withdrawn, it is done by pushing slightly inward the
sliding plate, which is operated through the side of
the coupling head.

INDICATING DEVICE FOR BOTTLES.

The device shown in the accompanying illustration,
whose object is to indicate with absolute certainty if
anything has beer: added to the primary contents of a
bottle or vessel, or if the same has been filled a second
time, has been patented by Dr. Johannes Meyer, of
110 Pennsylvania Avenue, Brooklyn, N. Y. The bottle
is provided with a floater and a guiding scale, prefer-
ably of glass, of the form shown in Figs. 1 and 2. The
floater consists of two links, the lower of which is
provided with two airtight bulbs, and the guiding
scale is a lattice construction, consisting of a top ring
to which is attached a long downwardly extending U-
shaped strip, the base of which rests in a pit at the
bottom of the bottle, the upper ring being held snugly
beneath a circular inwardly projecting rim, formed in
the neck of the bottle. The guiding scale, which may
be made of any material, is provided with a series

MEYER’S INDICATING DEVICE FOR BOTTLES.

of downwardly inclined step bars of variable length,
so arranged that a zigzag passageway isleft between
them from the top to the bottom of the scale.
When the bottle is filled, the floater is placed in
the scale and lies on the surface of the liquid. As
the contents are withdrawn the floater will fall through
the scale, and while it will pass easily downward, it
will became entangled in the many bars of the scale
should an attempt be made to withdraw it, either by
pouring in additional liquid, or by shaking the bottle,
or by introducing an instrument. It will thus be im-
possible to remove any of the original contents of the
bottle without detection. To prevent the floater from
rising to the bottom of the bottle, should it be inverted
during shipment, a glass rod is attached to the bottom
of the cork, which prevents the floater from entering
the scale until the cork is removed. When the bottle

is emptied the floater lies doubled up in the pit at the
bottom of the bottle.
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Science Notes,

Naturetellsof atale ofa pairofrooks,evidently young
birds, that strove in vain to build a nest. The wind
each time biew the foundations down while the rooks,
which fly far for nest materials instead of taking those
close at hand,wereaway. Atlast, despairing of building
a home by legitimate means, they fell upon a completed
nest of another pair while the owners were absent, tore
it to pieces and built a nest foundation that would
stand in the wind. Then they made a superstructure
in the clumsy and inexperienced way that young birds
always do.

A recent paper in the Comptes Rendus described a
self-registering thermometer balance, containing either
gas or saturated vapor, by MM. H. Parenty and R.
Bricard. Thetwo arms of a balance carry respectively
a barometer and an air thermometer, both dipping
into the same mercury trough. At constant tempera-
ture, and with varying atmospheric pressures, the
alterations in the weights of the two arms caused by
the movements of the mercury are ideutical, and the
balance remains in equilibrium ; but an alteration of
temperature causes a motion of the beam, which can
easily be made self-registering. For a small range of
temperature the sensitiveness of the apparatus is con-
siderably increased by substituting a volatil2 liquid
for the gas. The device also readily acts as a tempera-
ture regulator.

Among the current inventions recorded in the scien-
tific papers is that of an instrument by an English in-
ventor for accurately measuring the quantity of light
given out by a star, stars being desiznated as of the
first down to the twentieth magnitude, according to
the intensity of the light from them. By this new
device the rough designation of magnitude is represent-
ed by numbers, which give the exact ratio of one star
to another in light-giving power; the star Arcturus,
for example, being estimated by this means to give
seventy-five and three-quarters times the light of
Regulus. The amount of light which reaches the
earth from the stars varies according to the state of the
atmosphere, and it is claimed that this instrument
will be of valuable service not only in astronomy, but
in meteorology also.

It is a curious coincidence that while the hundredth
anniversary of Edward Jenner’s first successful vacein-
ation in the little Gloucestershire village where he
practiced is being celebrated throughout Europe, the
town of Gloucester is suffering from an epidemic of
smallpox, which has already cost hundreds of lives
and which is due to the town authorities being oppos-
ed to vaccination. The dean and faculty of the Medical
School of University College, Bristol, having consent-
ed to receive and permanently locate the valuable col-
lection of mementos of Edward Jenner, known as the
**Jenner Relics,” it is desired to raise by public sub-
scription the sum of £1.500 in order to defray the cost
of purchase from Mr. Frederick Mockler, of Wotton-
under-Edge. Each subscriber of one guinea and up-
ward will receive, when the list is complete, a silver
medal, and to subscribersof not less than half a guinea
a bronze medal will be presented, commemorative of
the Jenner Centenary, May 14, 1896.

At a meeting of the Academy of Natural Sciences of
Philadelphia, Prof. Oscar Carter recently gave an
account of an interesting discovery made about a mile
from Three Tans, Montgomery County, Pennsylvania.
In a sandstone quarry at that place an iron tree was
found embedded in the rock 10 feet below the surface.
The tree is about 18 feet long and 8 inches in diameter.
It has been completely turned to iron, or rather to the
iron ore known as brown hematite. Prof. Carter ac-
counts for the phenomenon by the fact that the shales
and the sandstones in that neighborhood are covered
with red oxide of iron, and sometimes with brown
hematite. It is presumed that the iron ore was re-
duced by organic matter, and that it was made solu-
ble in water containing carbonic acid gas. As the
water holding the iron in solution came in contact
with the tree, the iron was precipitated on the tree, and
there was an interchange of vegetable and mineral
matter, so that the rocks were relieved of their coloring
matter and the tree took it up.

A correspondent of one of the daily papers, says the
English Mechanic, calls attention to the condition
of the tomb of the famous and illustrious Edmund
Halley (1656-1742), known all the world over as the
discoverer of the ‘‘Halley comet.” He lies interred
in the old portion of the beautiful churchyard of
Lee, near Lewisham, not far from the parish church.
Edmund Halley’s resting place is marked by a plain
massive sarcophagus of gray sandstone, containing a
long Latin inscription, which, however, has become so
obliterated that it can now scarcely be deciphered. In
addition to this, the monument is in several places fast
crumbling to pieces, in spite of the fact that the tomb
was * Restored by the Lords Commissioners of the
Admiralty, March, 1854,” as an inscription in front of
the monument intimates. “I therefore,” he says,
‘“venture to suggest that the time has now arrived for
a renewal of the restoration of the great astronomer’s
grave, so that it should present a decent and worthy
appearance for generations yet to come.”

AN IMPROVED SIGNAL LANTERN.

The signal lantern shown in the accompanying illus-
tration has been patented by Mr. John T. Casey, of
250 Lafayette Street, Germantown, Philadelphia, Pa.
The object of the invention is to provide a lantern
which shall contain both a red and a white shade, so
arranged that either a white or a red light may be
shown as desired, and the change made with greater
speed and certainty than is possible with existing
lamps.

The lamp consists essentially of a lower body por-
tion, which contains the oil reservoir, the base of the
body being flared and perforated for the supply of air.
The oil cup is provided with the usual burner, and it
carries a ring or casing in which is fixed the base of a
white shade of the usual pattern

Around the oil cup is arranged a cylindrical red
shade, which is made vertically adjustable about the
same. This shade is held in a metal frame consisting
of a top and bottom ring connected by vertical strips.
The top ring of the frame is provided with small pro-
jecting lugs or guide strips which travel in verti-
cal slideways which run from the dome of the
lantern down to the outside annular ring which em-
braces the top of the lower body of the lantern. The
red shade frame is provided with a vertical rack for
raising and lowering the same, said rack being opera-
ted by means of a pinion and wheel attached to the
lower body of the lantern. The top edge of the body
of thelantern is snugly embraced by a stout ring, upon
which are securely fastened a set of outwardly bowed
ribs which serve to protect the shades and to carry the
top dome. Extending from the dome to the lowerring
are vertical slideways which receive the lugs on the
red shade frame and serve to guide the same in its ver-
tical movement. The lower ring with the attached
ribs, slideways and dome is hinged horizontally to the
top edge of the lower body of the lantern and is
provided with a suitable latch, so that the upper half
of said lantern may be swung open for lighting, clean-
ing, ete. In operation, if the brakeman desires to

CASEY’S IMPROVED SIGNAL LANTERN.

show a white light, by means of the rack and pinion
he lowers the red shade entirely within the lower body
of the lantern; if he wishes to show a red light, he
raises said shade until it completely incloses the white
shade, and fills the space between the body and dome
of the lantern, as shown in the above cuts.

In constructing this lantern the inventor has sought
to provide: First, a lantern to do the work of two
ordinary lanterns ; second, to provide alantern exactly
the same in size and shape as the present standard
railway lantern ; third, to provide a lantern which can
be lighted in the severest storm ; fourth, to provide a
lantern with a burner which will allow the turning up
or lowering of the light from the outside without re-
moving the shades or any part of the lantern.

—————— O —
‘The Shrinkage of Irom.

The action of fluid cast iron in the mould is some-
what curious. When poured into a mould in a state
of fluidity, cast iron, and especially what is known
technically as *‘ very gray,” expands atthe moment of
solidification, thus giving a sharp impression in the
mould. The expansion, slight but very noticeable, ex-
tends until in the process of cooling the iron attains
the stage of red heat. Contraction then takes place,
with the result that the cooled iron is noticeably
smaller than the mould. In making patterns for iron
castings, therefore, pattern makers commonly allow
about one-eighth of an inch per foot for shrinkage.
The shrinkage in castings, however, is by no means a
constant quality, but varies materially with the propor-
tion existent in the pattern and the character of the
metal used—as much as one-tenth of an inch per foot
being allowed when casting beams and only one thirty-
second of an inch with large cylinders,

‘When any metal in a fluid state is poured into a cold
mould, solidification commences at the outside. As
the cooling is continued, the castings, therefore, would
consist of a rigid outside envelope containing a soft
interior. If, therefore, the condition of a small piece
of such metal in the center of a square be considered
during cooling, it will be seen that the contracting
force existing on each side of the square will be the
same. A cube or sphere of cast iron contracts in cool-
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ing in a uniform manner throughout its mass. If two
squares be placed side by side, forming a rectangle,
on each half of the sides, the contracting forces are as
before, but on the ends, there being no rigid division
between the two squares, both parts exert a unit of con-
tracting force. The resultisthat the contracting force
of the ends is equal to that of the sides, or, on a unit
of length, the contracting forces are double as great on
the ends ason the sides.

In casting, therefore, thin strips, the shrinkage of
the length is very great, while in the thickness it is
scarcely appreciable. A square plate shrinks little in
thickness, but equally in width and breadth ; a flat
disk shrinks little in thickness, but equally in all
diameters. A thin ring shrinks more in diameter than
a thick one, and so on. When it is known that iron
with different shrinkage from that generally employed
is to be used in a foundry, the patterns are altered to
meet the changed conditions. Silicon, unless in ex-
cessive quantities, gives a gray, soft iron which has
the minimum shrinkage. In many cases a judicious
mixture of iron will give the desired result without ex-
tra expense in pattern making. Charcoal iron has
usually a higher melting point than that of less pure
iron made with coke. It sets more quickly in the
mould and contracts more, so that an extra allowance
for shrinkage must be made in all patterns employed.
Tt will be seen from the above that pattern makers re.
quire special technical skill as well as knowledge of
the iron to be used in casting for their patterns. There
are few employments which require greater special-
ized knowledge of rather a wide range than that of
pattern making.—Invention.

O
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The Life of the Steel Rail.

Mr. J. F. Wallace, writing in the Engineering
Magazine, states that while it is true that there has
been a steady and uniformm decrease in the price of
steel during the last quarter of a century, the average
standard weight of rail for main lines has at the same
time increased from 60 lb. to 99 lb. per yard, and the
quality has materially depreciated. Asan example of
the deterioration that has taken place in quality, he
states that during the past year he has relieved from
a main track on tangents rails that weighed 75 1b. to
the yard which had been in the track only five years ;
whereas, in the same district, and under precisely the
same traffic conditions, there still remain in the track
60 1b. rails that have been in service for over fifteen
years, which it was not considered necessary to renew
this season. While thismay be an exceptional case,
he considers the steel rail which was furnished by the
manufacturers fifteen to twenty years ago about 50
per cent. better than the rail now manufactured. This
is not intended to apply to special high class rails,
which may be furnished by a few rolling mills under
superior specifications, but to the ordinary rail sup-
plied to and purchased by the majority of railroads.

Nut Culture,

There is much encouragement to plant our native
nuts and some of the foreign ones. Asa rule, our in-
digenous trees are good bearers, and in Mr. Van
Deman’s opinion they produce nuts of better quality
than foreign ones. The chestnut is receiving the
most attention now, and there are a few well-marked
native varieties of value. Although they are smaller
than the European varieties, they are of better qual-
ity and very productive. The best are Delaney,
Excelsior, Griffin, Hathaway, Morrell and Otto. Rocky
hillsides and other places unsuitable for tillage can be
used with profit for nut trees, and they can be set
about buildings and in pastures. The European varie-
ties seem more profitable. It seems to be a rule that
the more pubescence the nut has, the better its quality.
European varieties are more fuzzy than the Japanese,
and less so than the American sorts. The most pro-
minent of these are the Paragon, Numbo, Ridgely and
Hannum. Japanese chestnut trees have a more
dwarf habit, and the nut has a bitter skin. They
graft quite readily on American seedlings, and the
best varieties introduced are Alpha, Early Reliance,
Grand and Superb. Among the hickories, the best nut
tree is the pecan, a native of our Southern States, and
the shell bark hickory, common throughout the North-
eastern States. A firm in Pennsylvania ships more than
twenty tons of hickory nuts every vear. The nuts
should be planted in rough places four feet apart each
way and thinned as they grow. Seedlings are variable,
and so they must be grafted. The principal varieties
are Hale’s, a larged thin-shelled sort, Leaming, Curtis,
Elliott and Mulford. Among the walnuts, our native
butternuts may, perhaps, be improved, but the so-
called English walnut is the best of the family,
although it is difficult to grow as far north as New
York. There is no doubt that nut trees are hard to
graft and to bud. Evaporation should be prevented
until the sap begins to low. When the sap starts the
grafts should be put in underground. The scions
should be cut so as to have the pith all on one side, or,
if necessary to graft above the ground, they should be
covered well to prevent all evaporation possible.—Gar-
den and Forest,
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Sorrespondence.

The Apprenticeship System.
To the Editor of the SCIENTIFIC AMERICAN :

We have read with interest your editorial ** Decad-
ence of the Apprenticeship System ” in the SCIENTIFIC
AMERICAN of May 23, 1896, and, noting your expres-
sion of regret that the old system is no longer gener-
ally in use, we have thought you would be pleased to
learn that it is still common in machine shops and
foundries in Providence, and to some extent in use in
Philadelphia, Worcester and other mechanical cen-
ters,

In Providence apprentices serve from two to four
years, and are taken by almost every important ma-
chine shop and foundry. In our own works there are
81 boys serving three years. In the drawing roow
there are 7, in the pattern shop 3, in the foundry 10,
and in the machine shop 61. The terms on which we
take apprentices are shown by the inclosed blank,
copies of which we are pleased to send to any who are
interested. [1'his contract blank was received and is
alluded to editorially.—Ed.]

We pledge ourselves to give the boys thorough in-
struction, as you will note, and they are moved from
place to place in the shops under a prescribed routine as
they acquire a certain degree of skill ; and we endeavor
to give them some degree of responsibility, and do
not allow them to be treated as mere helpers.

There is little or no direct profit to us in having
them, but indirectly there is a very great advantage,
for in no other way are we as sure of obtaining satis-
factory workmer, and there is always a probability
that among our apprenticesaresome whom we can train
to fill important positions. A number of our assistant
foremen and several of the foremen and heads of the
manufacturing departments served their apprentice-
ship with us; and a great many of our former appren-
tices are foremen or superintendents of irmaportant
establishments.

A great many of our boys, probably the majority, at-
tend the night sessions of the Rhode Island School of
Design and obtain a sufficient knowledge of mathe-
matics and mechanical drawing. They thus, between
the school and the shop, are able to have most of the
advantages offered by trade schools, and without dis-
paraging these schools, which in many placesand in
many industries are doing excellent work, we may say
we think the greater skill is obtained under the system
which gives the'greater number of hours to actual shop
practice, especially in the trade of a machinist.

One feature of the system, as it existed in former
times, is certainly lost. The boyvs cannot now live inthe
home of the head of the establishment, and, when they
are suffered to drift into cheap boarding houses, this is
adistinet loss and injury. But in most cases it is pos-
sible to find motherly wotuen who are glad to take the
boys into their households, and the boys whose par-
ents live in town are best off in their own homes.

We feel, therefore, that in its most important feat-
ures the old apprentice system can be maintained un-
der existing conditions in our line of business, and we
believe manufacturers should be urged to continue it,
and that every influence should be brought to bear
upon parents and upon boys, as well as upon manu-
facturers, to place it first in immportance, and not to
have it considered as secondary or subordinate to a
system of trade schools, however excellent they may be.

BROWN & SHARPE MANUFACTURING COMPANY.

Providence, R. 1., June 23, 1896. Per Z. Chafee.

The Future of Chemistry.

Has chemical analysis, like other dogs, had its day ?
Or is chemistry about to enter upon a new phase?
Analysis certainly does not tell vs enough. Nearly, if
not quite, all the prominent steel makers of the United
States, for example, have made steel springs to the
specifications of the Pennsylvania Railroad. These
specifications require that the steel shall show a cer-
tain chemical analysis; and yet it is stated to be a
fact that one certain maker who makes steel which
conforms to the requirements, so far as chemical test
can determine, yet not more closely than the other
wakers conforw to it, gets in the open market a con-
siderably higher price for his springs than any other
maker. And the railroad company in question has
dewonstrated to its satisfaction that it can afford to
pay this higher price because the springs, notwith-
standing that chemical analysis shows themto be pre-
cisely identical with the others, give enough better re-
sults in service to more than justify the higher price.
It is the same with fine irons.

Take Swedish iron as an example. It is well known
that this iron possesses certain qualities not possessed
by any other iron known ; yet irons have been pro-
duced elsewhere which, so far as the most exhaustive
chemical tests can show, are precisely identical with
the Swedish iron. It seems, therefore, that a chemi-
cal test will not tell us all we must know about such
matters. Where chemical analysis fails to show the
difference between two specimens of steel or iron, the
microscope as now used will show a very decided dif-

ference between them, and the difference thus shown
seems to bear some relation, more or less exact, to the
differences that are shown by the same specimens
under physical tests. We are therefore likely to see a
much larger use of the microscope in the future. Will
wetallurgical chemists, therefore, be at a discount ?
—Iron and Coal Trades Review.

-
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Recent Patent and ‘Frade Mark Decisions,

Office Specialty Manufacturing Company v. Cook &
Cobb (U. 8. C. C. N. Y., Wheeler, J.), 73 Fed. Rep.,
684.

Paper Holder.--The Smith & Shanunon patent, No.
217,909, has been held valid and infringed, following
prior adjudications,

Expiration Because of Foreign Patent.—A U. 8.
patent terminates with a foreign patent on the same
thing that was obtained not in the American patentee’s
name, nor that of his employers, but was obtained in
connection with their interests. This clause of the
statute is not confined to the inventor.

Compressor for Paper Files.—The Cleague patent,
No. 312,086, has been held to have expired with the
previous German patent.

Invention.—There is no patentable invention in ex-
tending every other letter of an alphabetical index out-
ward from, instead of in front of, the one above, mak-
ing two rows instead of one, whereby the total length
of the sheets is reduced one-half.

Index for Paper Files.—The Shannon patent, No.
331,259, has been held void for lack of invention.

Miller v. Donovan (U. S. C. C. A., 2d Cir.), 73 Fed.
Rep., 682.

Infringement of Patent for Road Cart.—The Miller
patent, No. 371.090, is restricted as to its first two
claims, by the prior state of the art, to combinations
having longitudinal springs of the precise form shown;
hence these claims are not infringed by a cart which
does not have the two part spring described in the
patent.

Limitations of Patents for Road Carts.—The Miller
patent, No. 459,098, designed to give to the longitudinal
springs an increased longitudinal wnotion, and its first
two claims are, in view of the prior art, limited to the
precise form of spring shown, for it was old there-
tofore to give play to the spring for running one or
both ends through eyes or slot with rubber packing,
washers, ete., to prevent rattling or toofree play of the
ends of the spring.

Jackson v. Vaughn (U. 8. C, C. Cal., Morrow, J.), 73
Fed. Rep., 837.

Purchase from Territory Licensees to Sell in For-
bidden Territorv.—The owners of certain patents on
horse hay forks granted a license to a firm in Ohio to
exclusively manufacture and sell such hay forks within
the territory of the United States lying east of the
Rocky Mountains. The licensees agreed that they
would not permit any of such hay forks made by them
to be sold west of a line drawn north and south along
the western margin of the Great Salt Lake Valley,
and extending north and south therefrom to the
boundary lines of the United States. The agent of
the Deere Implement Company, of Illinois, who was
located at San Francisco, ordered 100 horse hay forks
covered by the patents referred to, of the Illinois com-

pany, which in turn bought them from the Ohio firm |

and then shipped them to San Francisco, where they
were sold by the agent of the Illinois Company. The
court held that the San Francisco agent was not liable
for infringing the patent.

Rightto Buy and Sell Patented Articles.—One who
buys patented articles from oneauthorized to sellthem
at the place where they are sold, becomes possessed of
an ahsolute property in such articles and cau sell them
at any time or place.

Bonsack Machine Company v. Elliott (U. S. C. C. A,
24 Cir.), 73 Fed. Rep., 834

Infringement of a Patent for Cigarette Machines.—
The Emery “ belt” patent, No. 216,164, for a cigarette
machine is limited, as to claims 10 and 12, to an end-
less belt curved transversely into tubular form to con-
stitute a mould for compressing the tobacco into a filler,
and such claims do not cover a flat belt that merely
supports and carries the filler after it has been formed
by some other device.

Bernheim v. Boehme (U. 8. C. C. A., 3d Cir.), 73 Fed.
Rep., 833.

Catches for Satchels.—The Lieb patent, No. 242,944,
has been held void because of the prior Lagowitz
spring catch.

Limitation of Patent for Catches for Satchels.—The
Flocke patent, No. 303,716, if sustainable at all, must,
in view of the Lagowitz spring catch, be limited to a
catch having three cam projections placed equidistant
on the shaft, and is not infringed by a catch having
two such projections.

Fenton Metallic Manufacturing Company v. Chase
(U. 8. C. C N. Y.. Lacombe, J.), 13 Fed. Rep., 833.

Invention.—-No invention is required to provide

skeleton frame, rolier-shelf book cases with ‘‘hand

holes or recesses to facilitate lifting the books from
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the shelves, because of the hand holes in the old-
fashioned wooden shelves.

Prior Decision in Support of Preliminary Injunection.
—A prior decision by the Supreme Court of the Dis-
trict of Columbia, granting an injunction in a case
where the defendants had been bound by che result of
a formerinterference proceeding in the Patent Office, is
not sufficient to support a motion for a preliminary in-
junction against one who wasa stranger tosuch in-
terference proceeding.

Book Cases.—The Hoffman patent, No. 450,124, has
been held void for lack of invention.

Consolidated Fastener Company v. Columbia Fast-
ener Company (U. 8. C.C. N. Y., Coxe, J.), 73
Fed. Rep., 828.

Jurisdiction of Corporations in Patent Cases.—A
New York corporation whose certificate of incorpora-
tion provides that its principal business office is to be
in the city of New York, but that its business is to be
in the city of New York and such other places as the
company may select, may be sued in the northern
district of New York for an infringement committed
there, where it had advertised that its place of busi-
ness was at a certain town in that district and such
was found to be the fact. It is doubtful whether a
corporation can be sued in the southern district if the
infringement of the patent was committed in the
northern district, although its charter provides that
its principal office is to be in New York City.

Preliminary Injunction.—Where there have been
no court decisions sustaining a patent, if the court
can see that there is a fair controversy on the two
vital questions of patentability and infringement, the
wiser course is to postpone their consideration until
the final hearing, and without a preliminary injunc-
tion, although a bond might be required of the de-
fendant.

Albany Steam Trap Company v. Worthington (U. S.
C. C. N. Y., Townsend, J.), 78 Fed. Rep., 825.

Limitation of a Patent for Pump Regulating
Valves.—The Blessing patent, No. 207,485, has been
construed in connection with the disclaimer and held
to be limited to the precise means described for auto-
matically regulating a pnmp for returning to a steam
boiler the water of condensation by means of a sys-
tem that is not open to the atmosphere.

Northall v. Bernardin (Pat. Comm.), 75 O. G., 1853.

Reopening Interference Case by the Commissioner
After Decision in Court of Appeals.—In this case, after
the decision in the Court of Appeals, entirely new
evidence was discovered in the nature of a fraudulent
alteration prior to the suit of the date of a drawing
exhibit which had been used in the case, but the com-
missioner refused to open the case and admit such evi-
dence after the decision of the Court of Appeals,
because of a doubt as to his authority to do so, and
also because the petitioner has a remedy by a bill in
equity in the United States courts, where such evi-
dence could be introduced and the case properly heard
and decided.

Ex Parte Briggs (Pat. Comm.), 75 O. G., 1854.

Appeal from Rejection of Claims.—In an appeal
from the rejection of a claim to the examiners-in-chief
the appellant must be prepared to show that the claim
is allowable when viewed from every standpoint, and
the action of the examiners-in-chief is not confined to
the determination of the sufficiency or insufficiency of
the reasons for the examiner in rejecting the claim.

Invention.—The use of a rack and pinion for raising
and lowering a cutter head used in an ice planer in-
volves no invention, in view of the previous use of such
rack and pinion for adjusting a wood plauer, as such
planers are analogous devices.

O
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Slow Crystallization of Amorphous Powders.

To a certain degree most metals will weld at tem-
peratures considerably below their melting points, at
which we, therefore, have to presume them to be in a
semi-liquid state. Alloys are formed undersimilar cir-
cumstances, and Mr. Walthére Spring has shown that
not even actual contact is required for this purpose.
For instance, lumps of copper and of zine, a slight dis-
tance apart from one another, united to brass. If we
explain this observation, with Mr. Spring, by the
plausible assumption of a volatilization of both con-
stituents from the solid state, we really introduce
another factor, and can dispense with the semi-liquid
state, although the one phenomenon does not exclude
the other. But we need not strain our imagination to
conceive partial fusion. The molecules of solid bodies
need not all vibrate with the same velocity at a certain
average temperature. A cowmplete uniformity of tem-
perature does certainly not exist, and welding may be
due to molecules which are substantially warmer than
the bulk of the metal, while other particles may, at
the same time, still be at a lower temperature. This
explanation is independent of the chemical nature of
the body, and should generally apply to bodies which
can bear a certain heating without undergoing chemi-
cal decomposition. According to this view, a solid is
not a finished mass incapable of changing its shape.—
Engineering.
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BALLISTIC TEST OF RE-
FORGED ARMOR PLATE
FOR THE RUSSIA.

The coutinued progress
made in the manufacture of
armor in this country by the
Carnegie Steel Cowpany,
Limited, is well illustrated by
the engravings we present
this week of the results of the
ballistic test of the last Rus-
sian trial plate for the Rus-
sian armored cruiser Russia,
tested at the naval proving
ground at Indian Head,
May 13, 1896.

The tough, hard armor
manufactured by the Carne-
gie Company under the pat-
ent of W. S. Corey represents
the latest development in the
manufacture of American
armor plate. The combina-
tion of the qualities of tough-
ness and hardness is obtained
as the result of special chemi-
cal composition, work, super-
carbonization, reforging, and
water hardening. The final
operation is the actual
face hardening (frequently
called tempering), and it con-
sists in the sudden applica-
tion of a suitable cold liquid.

The plate in question was
16 feet long, 8 feet wide, and
tapered from 8 to 4 inches in
thickness ; and was of nickel
steel, face hardened and re-
forged. It was attached by
bolts in the usual manner to
a wood backing and was at-
tacked in rapid succession by
five 6 inch and three 4inch
Holtzer armor-piercing shell
fired at high velocities, the 4
inch projectiles being fired
only against the thinnest sec-
tion of the plate.

The requirements of the
test were that four 6 inch
projectiles fired at striking
velocities of 1,856 foot seconds,
and four 4 inch shell at strik-
ing velocities of 1,926 toot sec-
onds, should not get entirely
through the plate and back-
ing nor crack the plate suffi-
ciently for any portion of it
to leave the backing.

Owing to the very great ir-
regularity of the Dupont
brown powder employed, the
velocity of the third shot was
so much below that required
that an additional 6 inch pro-
jectile was fired at the point
marked No. 5, very near to
impacts Nos. 1 and 2. Butas
the plate stood up so weli
under its repeated battering,
the fourth 4 inch shot was
waived.

The projectiles were fired in
such quick succession that
the stresses caused thereby
must have seriously taxed the
plate. This method of test
would certainly disecover any
lack of uniformity in the
plate, while its ability to keep
out and completely pulverize
a 6 inch Holtzer shell when
fired at a striking velocity of
2,149 foot seconds showed
what splendid ballistic resist-
ance it possessed.

The proximity of the points
of impact to the edges and
corners of the plate and to
each other; the number,
rapidity of attack and high
velocities of the projectiles ;
subjected the plate to such
an unusual test that General
Mertwago, the president of
the Russian inspection com-
mission in the United States,
recommended that the re-
maining armor under manu-
facture by the Carnegie Com-
pany be accepted without
further test, which recom-
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mendation the Russian
government unhesitatingly
granted.

In fact there seems to be no
doubt that the plate would
have kept out any projectile
of a caliber equal to the thick-
ness of the plate at the point
of impact if fired at service
velocities. This certainly is
an excellent protection for
any ship. Both Russia and
the Carnegie Company are
to be congratulated.

The following table gives
the details of the test:
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6| 41991 | 907 | 2| * «
7| 4198 | 87| 2 * ¢
8| 41959 | 88| 2| ¢ “
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* This round fired at the request of the
Carnegie Company, the group of armor
having been accepted after the eighth
shot.
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Water Pressure at Two
Hundred Feet.

A crushed mass of iron now
lying in a scrap vard at Pitts-
burg demonstrates the tre-
mendous pressure of water at
a great depth. It was con-
structed fora diving bell, and
was intended for use in Lake
Michigan. As originally con-
structed it was a cube about
six feet square, tapering
slightly at both ends. The
material was phospor bronze,
five-eighths of an inch thick.
Each plate was cast with a
flange, and they were bolted
together, the bolts being
placed as closely together as
was consistent with strength.
The side plates were further
strengthened by ribs an inch
thick and two inches wide,
and the entire structure was
strongly braced. The win-
dows, intended to be used as
outlooks by the divers ingide,
were three inches square, for-
tified with iron bars and set
with glass plates oune inch
thieck. The entire weight of
the bell was 23,0'0 pounds.
When completed it was sent
to Milwaukee and towed out
into the lake about twelve
miles, where there was over
two hundred feet of water,
and was sent down for a test.
The manufacturer of the bell
wasso confident of itsstrength
that he wanted to go down
in it on the test trip. It was
well he did not. When it
reached a depth of about two
hundred feet, strong timbers
which had been attached to
it came tou the surface in a
splintered coudition. Sus-
pecting an accident, the bell
was hauled up and found to
be crushed into a shapeless
mass. The inch thick plate
glass bull’s eyes were pulver-
ized and the entire body of
the bell forced inward until
none of its original outlines
remained. On a basis of two
hundred feet depth, the pres-
sure that crushed this seem-
ingly invulnerable struciure
was 86'8 pounds per square
inch, or 353,924 pounds to
each side of six feet square.
The total pressure, therefore,
on the cube was 2,723,548
pounds, or 1,361'7 tons.—In-
dianapolis Journal,
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A GIGANTIC TURTLE.

There exists at present upon Mauritius Island a
gigantic land turtle belonging to Mr. Antelme, who
received it in May, 1895, from the Six Islands or Egmont
Islands, located in the Indian Ocean to the northeast
of Madagascar. Accurate data and some photographs
sentfrom Mauritius, by Mr. Suineire, to Mr. T. Sanzier,
at Paris, permitted the latter gentleman to give a de-
scription of this extraordinary animal that was em-
bodied in a note presented by Prof. A.
Milne-Edwards to the Aecademy of Sci-
ences at its session of September 9 last,
and published in the Comptes Rendus.
We reproduce two of the photographs
in the accompanying engravings.

The first, in which the turtle is seen
in profile, gives an idea of the length,
in a straight line, of the animal’s
carapax, which reaches 4'33 feet. The
view of the back, with a reproduction
of a metric measure and of four men
holding the animal, gives a perfect
conception of the size, length and
form of this gigantic reptile, whose
weight is 528 pounds. The length of
the carapax in following the curve is
5:35 feet. This turtle, according to
all probabilities, belongs to the spe-
cies described by Dumail and Bibron
under the name of Testudo Daudinii.
—L’Illustration.

A Government Biological Survey.

BY JOHN ELFRETH WATKINS, JR., IN THE EVENING
TELEGRAM.

Washington, June 16.—The Biologi-
cal Survey will be the name of a
brand new government institution to
go into existence the first of next month. Mr. Morton,
the Secretary of Agriculture, is tobeits creator, and it
will be conducted under the jurisdiction of his depart-
ment. Just as the Geological Survey determines the
mineral belts of the country, the new Biological Sur-
vey will determine its animal and vegetable belts.

The result is expected to be a tremendous economic
advantage to our producers, declares the Washington
Star. Our agriculturists, horticulturists, stock raisers
and those engaged in any of the various animal or
vegetable industries are, after a few years, to be given
charts showing the exact portions of each State and
Territory where certain animals and vegetables can be
advantageously raised. These will be supplemented
by a great catalogue containing every land animal and
vegetable of the world, and indicating the areas in
which they may be raised or cultivated by Americans.

Millions of dollars are thrown away each year by

farmers and other producers, who plant seed in the
wrong soil or climate, or
who undertake to breed

This modest army of naturalists will wage bloody
war against all animal life—not domesticated—met on
the march. Before resting in camp each night they
will set several hundred traps for catching nocturnal
animals. As they proceed on the march by daylight
they will rain showers of hot lead upon birds and
beasts. For Kkilling birds and small animals will be
used shotguns with auxiliary barrels of froui 022 to 0-32
caliber. These will fit insice the ordinary barrels, and

animals and weeds abound, or are likely to migrate
when certain species are introduced. This will further
save our country, it is thought, many thousands of
dollars. For instance, a farmer may want to plant
potatoes on the side of a mountain. He will look at
the biological map and first learn between what alti-
tudes potatoes will flourish. He will next locate the
potato bug zone. He will plant anywhere in the
potato zone except that part intersected by the potato
bug zone.

Fig. 1.—GIGANTIC TURTLE FOUND IN THE EGMONT ISLANDS—SIDE VIEW.

will dispateh shot almost as fine as powder, so selected
because it does not injure the specimens.

As each animal is trapped or shot it will be skinned
and stuffed. Its skull will be saved and sealed in a
glass bottle. Tags attached to each specimen will
contain its name and the exact locality where it was
found. Specimens of characteristic species collected in
this manner throughout the country will be studied
with reference to plotting the animal ‘belts or zones.
This work, which is of preliminary nature, is almost
completed, characteristic species of almost every State
having been collected by the division of ornithology
and mammalogy.

Charts will be completed showing the belts occupied
by each species, studied one at a time. The natural-
ists will have before them as many large topographical
charts as the total number of species found. The zone
of the mink, for instance, will be determined by taking
each specimen of that species found in the field and

animals where the atmo- |
sphere and food resources |
are uncongenial. An ef- |
ficient corps of naturalists i .
will make a detailed sur- o ¥
vey of the whole country,
counting and classifying
the living species found in
each county of each State
and Territory. They will
also note the Jconditions of
climate, altitude and soil,
and will note how far each
condition influences the
distribution of the species.
No other country in the
world has ever instituted
a survey of this kind.

The chief of the new
survey will be Dr. C. Hart
“Merriam, now chief of the
division of ornithology
and mammalogy in the
Department of Agricul-
ture. The field work will
be performed by six natu-
ralists to be distributed
about the country and
shifted from North to
South, according to
change of season. In a
few weeks Dr. Merriam
will start out upon a sur-
veying tcur in the far
West. His equipment will
consist of a light buckboard, with outriggers, to be
drawn by mules. Upon the back of this will rest a
large chest for containing specimens. The outrig-
gers will hold the camp equipment and subsistence,
which wiil include dry rations, to be eaten with such
game as may be met on the way. The doctor will be
accompanied by his first assistant, Mr. Vernon Bailey.
Both will ride saddle horses, while a third man will

drive the team and act as a packer-

The same theory applied to other
forms of life would hold good for level
lands, all of which are included in one
of the various zones. Minks, weasels,
rats, mice, moles and other denizens
of the field which prey upon produce
will be located just as insects. In de-
termining their zones, as well as those
of weeds, it must be predicted whether
they will prosper in new localities after
the introduction of plants and animals
upon which they depend for subsist-
ence. Not only will persons living in
affected zones be warned against
raising certain things, but those ad-
jacent will be advised to get rich by
raising those things affected in the
nearby injurious zones.

‘What foreign products are adapted
to our zones ? This, Dr. Merriam tells
the writer, is the greatest of all eco-
nomic problems to be solved by his
survey. As soon as we know definitely
where to put them, we can take any
animal or plant species and find it a
suitable climate. We have a sample
here of practically every life-zone in
the world. Foreign species introd uced
here in appropriate climates have, so far, seemed to
prosper better than in their native climes. This, Dr.
Merriam says, is for the reason that they get away
from their natural enewies. The best example of this
is the English sparrow.

By artificial selection, domestic animals can be
adapted more widely to the different zones than
wild ones, but there is a limit which frequently causes
breeders of foreign species to lose many dollars. For
instance, much money has bheen lost by American
breeders who have striven to raise Jersey cattle in
high zones where Holsteins will prosper, but where
the former will perish.

-

Suggestibility of Crowds.

The spontaneous phenomena which the Germans
call Massenpsychosen—a word denoting a state of
mind shared by a mass of people at once—are nothing
wmore than Nature’s experiments in suggestibility con-
ducted on a large scale for
our bernefit. The panic is

Fig. 2—GIGANTIC TURTLE—DORSAL VIEW.

naking on a map a dot, showing the locality where
‘ach was Killed. These dots will cluster, and the areas
included in the clusters will be tinted in a representa-
tive color. The same process will be employed for
plotting zones for each species of vegetable.

Besides indicating the sections of the country in
which valuable animal and plant life can be raised
with success, Dr. Merriam tells the writer that his sur-
vey will determine the zones in which injurious insects,
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a familiar illustration. The
terrifying suggestion
which each man could
easily brave alone becomes
so intensified in being re-
flected upon him from a
thousand frightened faces
that he gives way and be-
comes for the time being
an unreasoning struggling
animal. During every
great strike such pheno-
mena are common. A
crowd gathers, the spirit of
disorder is abroad, and the
soberest of citizens feels
his fingers fairly itching
for mischief. A stone is
thrown, another, and then
another, and in a few mo-
ments every man is vying
with his neighbor to see
how much damage he can
do. In these cases the fre-
quently repeated sugges-
tions given by the words,
and still more by the
deeds, of others overcome
the results of years of
training in orderly habits,
and when the excitement
has subsided many a par-
ticipant in the late riot
may fall to wondering
“what in the world pos-
The colloquial phrase, like many an-
other, enshrines a truth. He was indeed possessed—
not by any evil spirit, to be sure, but by myriads of
delicate physical impulses, which. streaming in through
eye and ear, prompted him with almost irresistible
force to violence.—Popular Science Monthly.

PRrOF. L. L. DYCHE, of the University of Kansas,
has gone to Alaska with a view to Aretic exploration.

sessed him.”
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Notice to Our Readers.

In order to obtain the opinion of the readers of the
SCIENTIFIC AMERICAN as to what invention <ntro-
duced within the last fifty years has conferred the
greatest benefit upon mankind, we publish the accom-
panying card, which please cut out and return to the
editor. Those who preserve the paper for binding and
do not desire to deface their files, or who read this
notice at a library, will please answer by postal card.
It is desired to get as full a vote as possible. The
result of the vote will be published in the Special
50th Anniversary Number of the SCIENTIFIC AMERI-
CAN on July 25.
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Editor of the SCIENTIFIC AMERICAN.
Dear Sir:
I consider that.....cccceenveneenen
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invented by.......coiiiiiiiiiiiiiiiie e,
has conferred the greatest benefit upon man-
kind.
Name......coonnn ceieseessititestetantaans
Address .....ceiieeiiiiiiinne seve.esiens
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Some O0dd Inventions.

A very odd inventor was the famous Drummond, of
Hawthornden; of such finished oddity, indeed, that he
appears to have forgotten all about his wonderful
notions after publishing them in the most conspicuous
form possible. The tale has been diversely interpreted;
we have room only for a mere hint of the facts. Drum-
mond was a poet, of wide culture, of the most amiable
disposition ; well born and well to do ; that is, a man
whom one would not suspect of mechanical inclina-
tions. Nor has any evidence been found to suggest
that he had a secret leaning that way. But suddenly
the realm of Scotland learned that this gentle
scholar was prepared to turn out military engines of
the most awful truculence in great variety. There
could be no question of the fact, for his gracious Ma-
jesty Charles I announced it in a solemn proclama-
tion, dated ** Hampton Court, the last day but one of
the month of September,” 1626. In that document
Drummond undertook to produce sixteen machines
specified, and he had ‘' not a few inventions besides.”
They all had long Greek names—a very characteristic
touch—but he was 2o00d enough to translate them for
the convenience of the vulgar. The descriptions are
long also, which is a pity, for the quaint effect is lost
in abbreviation.

First comes Baktrobrontephon, the Thundering
Rod, ¢ from the dreadfulness no less than the sudden-
ness of its effect ;” it appears to have been an improved
carbine. Next, Lonkakontises, the Thrusting Pike—in
the nature of a bayonet probably. Then Armaker-
aunos, the Thundering Chariot, vulgarly the Fiery
Chariot, which we give up. Anoxibaliston, an open
gun. Plastoskedastikon, vulgarly the Flat Scourer,
for defending walls and ships. Probolekinetos, the
elephant or cavalier errant, for attacking walls; a
new kind of vessel called, * from its truly stupendous
and terrible effect,” Limenolotheutes, vulgarly Levi-
athan. After ten of these horrid marvels, we proceed
to scientific invention; as the Anerometron for calcu-
lating the strength of winds; ‘“a certain light kind of
craft™ which can sail against adverse breezes called
Enaliodromos—the Sea Postilion, etc. The list ends
with one ** organic machine producing from a natural
and never-wearied cause Perpetual Motion,” which
receives the name Aeikinetos, the Eternal Mover.
Every line of the voluminous papers which Drummond
left has been scanned again and again by admiring
editors and biographers, and it can be asserted that no
shadow of allusion to this extraordinary announce-
ment can be found among them. But there it is,
among the state papers, without possibility of error—
**Our Faithful subject William Drummond, of Haw-
thornden,” the hero is named.—London Standard.

—_——— e
Amount of Sleep Required.

** A healthy infant sleeps most of the time during
the first few weeks,” says the New York State Medical
Journal, **and in the early years people are disposed
to let children sleep as they will. But when six or
seven years old, when school begins, this sensible
policy comes to an end, and sleep is put off persistently
through all the years up to manhood and womanhood.
At the age of ten or eleven the child is allowed to sleep
only eight or nine hours, when its parents should in-
sist on its having what it absolutely needs, which is
ten or eleven at least. Up to twenty a youth needs
nine hours’ sleep, and an adult should haveeight. In-
sufficient sleep is one of the crying evils of the day.
The want of proper rest and normal conditions of the
nervous system, and especially the brain, produces a
lamentable condition, deterioration in both body and
mind, and exhaustion, excitability, and intellectual
disorders are gradually taking the place of the love of
work, general well-being, and the spirit of initiative.”

Scientific Jmevican,

THE VEGETATION OF LOWER CALIFORNIA,

Lower California is a peninsula that extends paral-
lel with the North American continent from 32° to 22°
north latitude, that is to say, a little beyond the
Tropie of Cancer. It forms part of the Mexican States
and its limits are : at the north, the Desert of Color-
ado; at the west, the Pacific Ocean; and at the east,
the Gulf of California. Its width (from 20 to 25
leagues, on an average) is slight in proportion to its
length (about 330 leagues).

The temperature and hygrometrie state of this pen-
insula are exceptional. Rain isvery rare, and so vege-
tation suffers. The latter has, as representatives, but
a limited number of herbaceous plants and very few
trees. Succulent plants, such as the Cactaces, are met
in considerable abundance and sometimes of gigantic
size. Theorder Fouquieracez, composed of some very
interesting species, develops almost exclusively at this
point of the globe. As for the yuccas, which domin-
ate the series of arborescent species, they accommo-
date themselves perfectly to the conditions of excessive
dryness of the country, and this has given them the
name of desert palms. Finally, we also meet with
two or three species of Prosopis, of the order of Legum-
inos®, and a curious fig tree of which we shall speak
farther along.

It will be understood that in such a country the
wealth of the soil lies in the metals that are extracted
from its depths rather than in remunerative cultures.
The flora of Lower California is therefore poor, and is
not absolutely special to it, since it extends beyond
the frontier into Arizona and the neighboring terri-
tory that the United States have taken away from
Mexico, as well as along the Mexican coast situated on
the other side of the Gulf of California. This flora,
upon the whole, does not characterize Lower Cali-
fornia solely, but is typical of this entire American
region.

In order to protect themselves against a nearly con-
stant evaporation, the plants of this country have had
to take on strange forms, in diminishing the evapor-
ating surfaces, which are usually the leaves. So the
latter are rare or ephemeral. At all points where
water is wanting, we meet only with dry and stony
hills clothed with gnarled trees or leafless shrubs.
Cactaceous plants alone relieve the dreary aspect of
the country by their green color. But, when an
abundant rain supervenes, nature, dead in appear-
ance, is seen in a short time (two or three days only)
to assume a new aspect. The vivifying element, so
ardently awaited, gives these plants a holiday attire.
A magnificent herbaceous vegetation soon covers the
desolate and superheated earth, which was not even
benefited by dew, which the stored-up heat checked.
However, this fine state of things is of short duration.
It may last several weeks, unless the action of the
wind and the heat of the sun come to change the
scene at short notice. Here is the whole explanation
of the strange vegetation of Lower California. If,
supposably, the humidity were prolonged, and the
rains more frequent, we should find a tropical flora
here in all its forms.

The fertility of the soil of this country is therefore
unquestionable when water reaches it. We know,
from evidence, that the missionaries in timmes gone by
undertook farming here, which is still prosperous,
although it is in inexperienced hands. These pioneer
husbandmen impounded the rain water in the valleys
by means of dams, so as to preserve it as long as pos-
sible for the benefit of their agricultural enterprises.

Although the foliaceous trees of these regions shed
their leaves as soon as the dry season returns, the lax
and soft tissues of their trunk, as well as the bark and
pith, hold enough water in reserve to permit them to
endure the persistent heat without perishing. The
Fouquierace® (coach whip cactuses), represented by
three or four species only, are, with the Cactacee, ex-
amples of this phenomenon.

That portion of the peninsula that faces the Pacific
is more favored than the side that skirts the Gulf of
California. The sea breezes coming from the west
moisten the atmosphere of this coast without reaching
the eastern one, and so the species of plants that are
stunted at the east are much better developed upon
the western coast. It is here that we meet with the
torote and the lomboy—trees of medium size whose
leaves And flowers disappear shortly after expanding.
Yet their branches are often covered with a foliation
slightly recalling the large sized lichens that cover the
surface of the trees of our forests. These are Brome-
liads of the genus Tillandsia, of which we shall speak
again further along, and which live as epiphytes,
pressed against each other and not meeting with the
necessary conditions of humidity upon the opposite
side of the mountain.

The torote belongs to the genus Bursera, some of the
species of which are exploited in Mexico for the essen-
tial oil that is extracted from the trunk and branches
of the tree, The name of linaloe has been given to
these particular species ever since the conquest of
America. The structure of their woodisvery peculiur.
Ligneous fibers are rare in it, and the element that pre-
vails is ligneous parenchyma, that is to say, a tissue
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with a thin wall and not possessing the elongated form
of fibers; and then come medullary rays of the same
consistence, 80 that when it is desired to split this
wood it resists and, owing to its elasticity, expels the
wedges that one endeavors to drive into it. There is
still another peculiarity to be pointed out. The essen-
tial oil of linaloe that is obtained through distillation
does not exist in wosed that is in a healthy state. In
order that it may appear in the cells of the paren-
chyma, the wood must be in a state of necrosis, that is
to say, dead. When a smallish branch has been
broken (and the natives do not deprive themselves of
the pleasure of mutilating these trees), the alteration
that ensues extends from one place to another and the
essential oil is seen by the brownish color that appears
to gradually fill the cells of the wood. It is then that
through distillation is obtained the essential oil of lin-
aloe that is used in perfumery.

An endeavor was once made to utilize the bark of
the torote, which contains a large proportion of tan-
nin (from 10 to 12 per cent), but the exploitation of it
was abandoned on account of the cost of transporting
the bark.

The lomboy is less interesting. It is an arborescent
Euphorbiad of the genus Jatropha, with soft wood,
and which sheds its leaves during the dry season, likethe
preceding. Nevertheless, its bark contains a red juice
which makes an indelible stain, and which, perhaps,
from a chemical view point, possesses properties of
sowme value.

To return to the Bromeliads, of which it has been a
question above, we should add that they are probably
the only known examples of plants of their order that
are used as forage. The species observed by one of
us is the Tillandsia recurvata, vulgarly called tojin,
which covers the branches of the above named trees,
and which is eaten with avidity by animals, for want
of other and more succulent plants, during droughts.

There is, however, another kind of forage that will
surprise the reader quite as much to learn about, al-
though it has its analoguein Algeria and in the regions
in which grows the Barbary fig tree, that the dromeda-
ries do not disdain. Under the name of visuaga are
designated throughout Mexico the large cactals be-
longing to the genus Echinocactus, and which, with
age, reach 6 and sometimes 10 feet in height, as stated
by Dr. Weber. These plants have prominent longitu-
dinal ribs and are provided with hook-shaped spines.
The diameter of their trunk may reach 25 or 30 inches.
When forage gives out, the inhabitants, by meansof a
special instrument called a machete, remove all the
spines from the visuaga by excoriating, from top to
bottom, the summit of the ribs that bear them. Then
they cut the fleshy mass of these visuagas into slices
in order to feed them to horses and cattle, which are
very fond of them. Finally, the spines of these Echi-
nocactiare used as fish hooks.

There are other cactals that are at least as curious
and useful as the visuagas. Such are the pitahayas,
a name applied to various species of the genus Ce-
reus.

These plants are true fruit trees. In fact, many
of them bear saccharine or acidulous fruits that are
eaten raw or preserved, or that are dried like prunes,
and the equivalents of which are the Barbary figs
that are sold in the south. The pitahaya dulce, p.
agria, p. barbona, ete., are of the number.

Finally, there are others still that bear the name of
cardon (Fig. 2). These form trees that, when old, reach
a height of 50 or 60 feet and a diameter of 25 or 30
inches at the base. Their candelabra form allows
them to be distinguished at great distances. One of
these species is referred to Cereus giganteus or to C.
Pringlei, which is closely related to it.

1t will be understood that such plants need a stiffen-
ing tissue. In the center of the trunk and branches
there is a very thick pith which becotnes destroyed
with age, so that the plant forms a genuine tube, hav-
ing the ligneous cylinder as sides. The wood of which
it is formed, although not very strong, is quite howo-
geneous, and its cylindrical arrangement assures its
solidity, so that cardons are used as building material
and as fuel.

Many other species of the order Cactacea, but of
small size and varied form, are found here. Butthese
nave merely a scientific interest.

The vuccas are the only trees that hold their leaves,
and, as they are monocotyledons having more or less
resemblance to palm trees, they are named in the
United States and Mexico desert palms (and also
Spanish bayonets, Adam’s needles, ete.) These plants
and the cardons are about the only arborescent ones
met with in the Mohave desert of Sonoraand in all the
analogous districts of Lower California having sterile
portions. These yuccasare called heredatylcimarron.
They are more numerous and better developed upon
the Pacificslope, and the specimen shown in Fig. 3 is
certainly the largest example that is known. An en-
deavor has been made to utilize these plants by em-
ploying their leaves, which are rich in filaments, for
the manufacture of paper pulp. In certain parts of
Mezxico, their root stock is used as soap, on account of
the large proportion of saponine that it contains. In
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Lower California the interior of the trunk is used for
the manufacture of mattresses. To this effect, the trunk
is allowed to macerate for some time in water, and the
interior is then extracted, beaten and exposed to the
sun. There then remains a fibrous mass which, hav-
ing been rendered supple, assumes almost the consist-
ence of horse hair. The young trees are the ones most
esteemed for this purpose, the old ones being too poor
in elastic fibers.

The Ficus Palmeri merits notice as an interesting tree.
It always grows upon the side of the basaltic cliffs of
ravines, in thrusting its numerous adventive roots into
the fissures of the rock in order to seek humidity there-
in. What is strange is that the branches, and espe-
cially the roots, are flattened, and not cylindrical. After
the tree has grown old, the roots come into contact and
become adherent, and then, reaching the rock, mould
themselves thereon, just as a soft semifluid substance
would, and exhibit a curious whitish aspect. Under
proper conditions, this fig tree, which sheds its leaves
only during exceptionally hot weather, yields edible
fruits of the size of a walnut all the year round. The
ancient Indians greatly esteemed these, and the pos-
session of thezelate (the name they gave this tree) was
often disputed among them with force.

In Lower Calitornia we find also a shrub that has
somewbat the appearance of a young olive tree, with
divaricate branches, and opposite leaves protected by
a reinforced epidermis (one might say metallic leaves
covered with a light felting). When Nuttall, who was
for a long time justly regarded as the leading American
botanist, took a specimen of this plant in hand, he at
once saw that it must, form a new genus. He there-
fore erected for it the genus
Siunnondsia, which took iis
placein a small family along-
side of the box, that is to say,
in the Buxaces, with the spe-
cific name Californica. When
the season permits it, this
shrub puts forth inconspicu-
ous flowers that are soon fol-
lowed by dry fruits having
the aspect and size of acorns,
the nucleus of which forms
one of the food materials of
the region. If, unfortunate-
ly, there has been insufficient
humidity, the crop fails. It
will be understood that in
such a country, where the re-
sources are so limited, this
crop interests the inhabitants
to the highest degree, and so,
when it fails, they are very
sorely tried.

We shall terminate this no-
menclature of curious or use-
ful plants with the cirio (F'ig.
4), which may be justly re-

a cortex—a sort of shining parchmented skin (rhyti-
doma) for resisting transpiration to as great a degree
as possible. Beneath this is found a half inch layer of
thick and almost usseous cells (sclerenchyma) forming
a rampart against evaporation as well as a support

to turn it to some account. The International Com-
pany, which was organized for the exploitation of the
land and the agricultural and other products of the
northern part of Lower California, thought that it
might be possible to manufacture paper pulp from the
pith of the plant. A large quantity of it was unfor-
tunately sacrificed, and the enterprise was then
abandoned on account of the expense that the trans-
portation of the raw material involved.

From a botanical view point, the cirio has a history
that is worthy of being narrated. After the rush of
people into Upper California at the time of the dis-
covery of gold in this country, its development was
rapid, and scientific establishments, among others,
were created for the dissemination of as much infor-
mation as possible in this new center. Voyages of ex-
ploration were undertaken to districts not well known,
and, although the sterility of Lower California had
been observed by the missionaries who traveled
through it in the middle of the eighteenth century,
scientists penetrated it and brought home interesting
materials for study.

Along about 1859, Dr. J. A. Veatch, who was a
conchologist, but who had some knowledge of botany,
made collections of plants as well as of animals, and,
among the former, obtained specimens of the cirio in
flower. This species, as well as several others, was
communicated to Dr. Kellog, a botanist, who, like
Dr. Veatch, was a member of the California Academy
of Natural Sciences. This new genus of the order
Fouquieracez was published in the bulletin of the
Academy in 1859 under the name of Idria, and the
species was called columnaria. The small order to

which the cirio belongs was

garded, like the Welwitschia
of the west coast of Africa
and the Didiera of Madagas-
car, as one of the strangest
representatives of the vege-
table kingdom.

It was observed for the first
time in 1751 by the Jesuits
who were traveling over the
peninsula to establish mis-
sions there. It is spoken of
by Father Clavigero in his
Historia de 1a Baja o Antigua
California. The desecription
of it is given at some length
by this writer, who had re-
marked the oddness of the
plant. The cirio grows al-
most like a cactal, with the
difference that it bears leaves
like the other plants of which
we have spoken. Some of
these leaves are spiny and
persistent, while others are
normal and fall at the time
of drought.

The stalk becomes inflated
at an early age of the plant,
but the branches that spring
from this hypertrophied part
are totally different and dis-
appear in part, while they
persist at the summit of the
stalk. The latter, in time,
rises like a coluinn without
ever dividing, unless it happens to get broken by acci-
dent, in which case it bifurcates. The lateral branches
spoken of above cover the stalk to a greater or less
degree, but the top branches, which are large, form a
persistent crown and are the ones that produce the
inflorescence. This latter assumes the form of a ramose
panicle of a straw yellow color, bearing flowers that
are destitute of brilliancy. The stalk is covered with

E—

up to then composed of but
three species, all of which
inhabited the same region.
The Idria is a fourth repre-
sentative and lives in com-
pany with two of them—the
Fouquiera splendens and F.
floribunda, which are widely
distributed in this country.
It is very curious to remark
that four types of an order
not as yet well known to
botanists, and the place of
which in classification has
been much discussed, are
quartered at this point of the
globe—three species in Lower
California, and a fourth, the
Fouquiera spinosa, cn the
other side of the gulf, that
is to say upon the Mexican
coast.—L. Diguet and J. Pois-
son, in La Nature.

Butter in Plaster of Paris.

There seems to be no limit
to the ingenuity bestowed
upon the devising of means
for accomplishing the trans-
vort of the perishable pro-

Fig. 3.—DATYL CIMARRON (YUCCA BREVIFOLIA?).

for the cirio, which, as its name indicates, has the ap-
pearance of a taper (cierge). Deeper in the interior
are found one or two rows of weak fibro-vascular
bundles, and, finally, in the center there is a thick
pith.

The soft nature of this plant, the trunk of which
can be easily perforated by means of a saber, or a stiff
blade, gave rise to the belief that it might be possible
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duce of distant climes to the
English market. A new me-
thod, described in the Aus-
tralasian, is that of packing
butter in a box made of six
sheets of ordinary glass, all
the edges being covered over
with gummed paper. The
glass box is enveloped in a
layer of plaster of Paris, a
quarter of an inch thick, and
this is covered with specially
prepared paper. The plaster
being a bad conductor of
heat, the temperature inside
the hermetically sealed recep-
tacle remains constant, being
unaffected by external
changes. The cost of pack-
ing is about 1d. per 1b. But-
ter packed in the way des-
cribed at Melbourne has been
sent across the sea to South
Africa, and when the case
was opened at Kimberley, 700
miles from Cape Town, the
butter was found to be as
sound as when it left the fac-
tory in Victoria. Cases are
now made to hold as much
as 2 cwt. of butter, and forty
hands, mostly boys and girls, are occupied in making
the glass receptacles and covering them with plaster.
The top, or lid, however, is put on by a simple me-
chanical arrangement, and is removed by the pur-
chaser equally easily. A saving of twenty-five per
cent on freight and packing is claimed in compari-
son with the cost of frozen butter carried in the usual
way.
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RECENTLY PATENTED INVENTIONS.
Mechanical.

SASH LOCK AND OPERATING DEVICE.
—Abraham L. Schiller, Scranton, Pa. This invention re-
lates to devices for raising and locking window sashes,
and is particularly adapted to the single sash generally
employed in vehicles, such, for instance, as carg, and the
object is to provide such a device whereby the sash may
be lowered by gravity to an open position and raised to
a cloging position by the simple arrangement of a drum
and flexible connections between the drum and sash, and
algo wherein the window sash may be secured at any de-
sired opening. It consists of a sash-raising device, com-
prising a rotary shaft, a drum movable longitudinally on
said shaft, a clutch mechanism between the drum and
shaft, whereby the said drum and shaftmay rotate to-
gether, means for moving said clutchsections into en-
gagement, means for'separating the sections, and flexible
connection between the drum and window sash.

PHOTOGRAPHIC WASHING TANK. —
George R. Perking, Schuyler, Neb. The object of the
invention is to provide a new and improved portable
washer for photographic negatives, arranged for properly
washing the developed negative plates, and for permitting
the same to dry after wasking and without requiring a
rehandling of the plates. The mmvention consists princi-
pally of a wash box having an overflow and an automati-
cally opening outlet, said wash box being adapted to con-
tain the negative plates to be washed, and a float valve for
controlling the water supply to said box.

FIRE EXTINGUISHER NOzZzLE.—John
George Hagmann, La Crosse, Wis. This invention re-
lates to nozzles for the discharge and spread of water in
the case of fire, and it is designed to be secured to the
outer side of a building or to the inner side thereof in
anyroomor rooms, and it may also be adapted foruse in
connection with the nozzle of an ordinary fire hose. It
consists of & nozzle for a fire extinguisher, substantially
trough-shaped and having its bottom wall inclined from
the ends downward to the central portion, and an inlet in
the lower portion thereof, the said nozzle being arranged
at an angle to the inlet, and having a drain through the
lower portion of its front wall.

WRENCH.—Joseph Shafer, San Ber-
nardino, Cal. The object of the invention is to construct
a wrench especially adapted for removing nuts from ve-
hicle axles in such manner that the nut need not at
that time be grasped by the hand, thus preventing the
fingers of the hand from becoming soiled. Another ob-
ject of theinvention is to provide a wrench through the
medium of which a nut may be quickly and conveniently
removed from or placed upon the vehicle axle, and
whereby the wrench will be capable of starting the nut,
no matter how fast it may be secured, and to screw the
same secnrely to a bearing. A further object of the in.
vention is to provide a wrench whereby, after the nut has
been loosened, it may be expeditiously and conveniently
removed from the axle, or wherever it may be placed,
without ewinging or moving the body of the handle of
the wrench. The invention consists in the combination
of a handle having a longitudinally slotted head and a
projection adjacent thereto, a bolt extending through
said slot and capable of sliding and turning therein, a cas-
ing made in the shape of an open polygonal box whereby
it is adaped to engage a nut, said casing being secured to
the bolt one side of the handle, a locking wheel secured
to the bolt on the opposite side of the handle and adapted
to engage the lug thereon, and means for turning the cas-
ing and the wheel.

STEAM DISTRIBUTOR FOR GAS GENE-
rRATORS.—Joseph H. Baker, Brooklyn, N. Y. The ob-
ject of the invention is to provide for a uniform and even
distribution of the steam to the fore of such furnaces and

to cause the steam to be supplied to the maximnm of fire ‘

gervice and in a dry state, thereby greatly increasing the
hydrogen produetion of the gas generating furnace over
that obtained by the steam jet usually employed to pro-
mote combustion. In brief, the invention consists of a
steam distributor for gas generating furnaces, the same
consisting of a body portion having an enlarged and open
lower end and having an cpening in its side and at its
upper portion, a deflecting plate, a bolt connected to the
upper portion of the body portion and holding the de-
flecting plate below the open lower end of said body por-
tion, and a series of spacing pins, said pins being con-
nected to the deflecting plate and extending upwardly
therefrom, the pins having notches in their upper ends,the
notches receiving the lower edges of the body portion.

SLEIGH KNEE.-—Franklin D. Smith,
Fremont, Mich. This invention relates to certain im-
provements in sleigh knees, such as are employed for
connecting the runners detachably to the beams of sleighs,
and the object of the invention is to provide a device of
this character of a simple and inexpensive construction,
which shall be adapted when in use to hold the runners
securely in place, but capable of ready and convenient
removal, so that the sleigh may be compactly stored away
and packed up during the summer and for shipping. The
invention consists in a sleigh knee composed of two sec-
tions, one of which is secured to the runner and is pro-
vided with a socket to receive the correspondingly formed
portion or journal on the other section, which is se-
cured to the sleigh beam, and a locking device to hold
said sections together and permit them tooscillateand be
readily detached.

MICROMETER CALIPERS.—Samuel H.
Markham, Pittsburg, Pa, This invention consists of a
micrometer gage compriging a frame having a tubular
shank, a jaw movable in said shank, a sleeve movable ro-
tatively and longitudinally on the shank and operatively
connected to said movable jaw, graduations formed
around one end of the sleeve, and a series of eight gradu-
ations, each extending longitudinally of the shank and
adapted to be traversed by the graduations on the end of
the sleeve, said series of eight graduations occupying a
part of the surface of the shank corresponding to the
space occupied by seven graduations on the sleeve.

Electrical.

ELECTRIC BATTERY ELEMENT. —
George J. Ortner, Pueblo, Col. The invention relates

particularly to zinc elements for a battery, and the ob- |

ject is to so construct the element that there will be
practically no waste of the zinc; and further, to so con-
struct the element that several may be packed closely to-
gether for transportation. It consists of a zinc element
for a battery, comprisinig a hub portion having a tapered
opening, an ;amalgamated zinc supporting stem having
a taperedjportion at its lower end, having a length sub-
stantially equal to the length of the opening in the ele-
ment hub and having a straight cylindrical portion above
the tapered portion of a diameter equal to the smaller end
of the opening through the hub.

Miscellaneous,

ScISSORS SHARPENER.—Warren Titus,
of Kelley’s Island, O. The invention is in the nature of
a simple and practical device for rapidly sharpening
scissors or shears, producing a smooth, true, and fine
edge with any degree of bevel to said edge. The inven-
tion consists of a sharpener for scissors and shears com-
prising an abrasive surface, laterally yielding guides for
the scissor blade, and a yielding presser foot bearing
upon the back edge of the blade.

UNDERWAIST.—George D. McKay,
Minneapolis, Minn. The object of the invention is to
provide an improved underwaist for boys, but applicable
also for the use of girls and ladies, which shall permit a
perfect freedom of action for the child at the waist line
in romping and playing, allowing free use of the body in
bending forward, backward, or sidewise without strain-
ing the buttonholes, tearing the clothing, or twisting off
the outtons, and which shall also support the hose in an
elastic manner. The novelty of the invention consists as
an improved article of manufacture of an underwaist
provided with a drawers supportimg belt arranged en-
tirely below the lower edge of the body of the waist,
whereby to avoid the bulk resulting from an overlapping
of said edge and belt, the latter being provided with fas-
tening devices for securing the drawers, the body of the
waist being provided along its lower edge from end to
end thereof with a series of depending elastic straps con-
necting said body of the waist with the belt.

SAsSH FASTENER.—Thomas E. Epting,
of Jennings, South Carolina. The invention relates to
that form o f sash holderin which double locking pawls
are arranged between the sash and the stationary win-
dow casing ; one of which pawls locks the sash against
upward movement and the other of which locks the sash
against downward movement ; and it consists in the pe-
culiar construction and arrangement of the parts for
rendering the device univerally applicable. In brief, it
consists of a sash holder and lock comprising a box or
casing, two spring seated pawls fulcrumed near the ends
of the box and having their inner ends converging and
protruding through the side of the box near its middle,
and having push buttons on their other ends protruding
through the outer side of the box near its ends, and a
series of headed pins or screws seated in the sliding win-
dow sash atright angles to the same and co-operating
with the pawls.

DisprnAY RAck.—Clarence L. Willits,
Galva, Ill. This invention has for its object to provide
a display rack, which will be particularly adapted for the
purpose of displaying neckties, and one which may be
readily adjusted to adaptitself totheamountof articles
to be displayed to show them, and to this end tiie inven-
tion consists in a device comprising two longitudinal
base bars having peculiar features of construction, and
having standards rising vertically therefrom. These
standards are arranged in transverse pairs and carry de-
viees for supporting the neckties or other articles dis-
played, and by reason of the peculiar features of con-
struction which the standards and said supporting de-
vices have, the invention is particularly advantageous.

PuzzLE.—Walter E. Wilcox, Arkansas
City, Kan. The object of the invention is to pro-
vide a puzzle in which a teeter bar is employed, to-
gether with three rolling objects, preferably marbles, the
teeter bar being provided with sundry openings, the
puzzle consisting in so distributing the rolling objects or
marbles on the teeter bar as to balance the same. The
rolling objects or marbles are adapted to represent the
proverbial ¢ Three Blind Mice,’ and are to be guided to
proper positions on the teeter bar.

BANK FIXTURE.—Ishmael Jay Barnes,
Decatur, Ia. The object of the invention is to provide a
new and improved bank fixture which is simple and du-
rable in ccnstruction and arranged to enable the cashier
or other official to protect himself and the money in his
charge against burglars and thieves during business
hours. It consists of a bankfixture, comprising a series of
slats journaled in an open frame, a bar connected with the
said slats to open and close the same, a spring pressing
on the said bar, a Jocking device engaging the gaid bar
and adapted to normally hold the same in position when
the slats are open, and a drop door provided with a catch
adapted to engage a shoulder on the said bar, to support
the door in an uppermost position when the slats are
open, and a drop door provided with a catch adapted to
engage a shoulder on the said bar to support the door in
an uppermost position and to permit the door to drop
when the bar slides to close the slats.

CLOTHES DRIER.—Sebastian T. Hol-
lister, Brooklyn, N. Y. This invention relates to certain
improvements 1n clothes driers, and has for its object to
provide a device of this character of a simple and inex-
pensive nature, which shall be especially adapted for use
indoors for drying clothes and for other household pur-
poses. It consists of a clothes drier, comprising a sheet
metal band having its ends provided with reciprocal fas-
tening devices, and having pockets formed in 1t and ar-
ranged in pairs, the pockets of each pair being aligned
with each other transversely of the band, and a hook or
spring wire having its ends arranged adjacent and bent in
opposite directions, said bent ends of each hook being
provided with shanks arranged to engage the pockets of
one pair and being held therein by the elasticity of the
body of the hook, the combined length of the shanks
of each hook being greater than the distance between the
adjacent ends of thc pockets which they engage.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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Marine Iron Works. Chicago. Catalogue free.
Forminingengines. J.S. Mundy, Newark, N. J.
High grade well drills. Loomis Co.. Tiffin, Ohio.

* 0. 8.” metal polish. Indianapolis. Samples free.
Mariner & Hoskins, Assayers, 81 Clark St., Chicago.
‘W.Hoskins & Co., Assay Furnaces, 81 Clark St.,Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

Screw machines, milling macnnes, and drill presses.
‘The Garvin Mach. Co.. l.aight and Canal Sts.. New York.

Wet Tool Grinder, Sensitive Drills, for all light work,
especially adapted for Bicycle work. C. N. CADY,
Canastota, N. Y. ‘

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address. J

The celebrated “ Hornsby-Akroyd "’ Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

'The best book for eiectricians and beginners in elec-
tricity is *“ Bxperimental Science,” by Geo. M. Hopkins.
By mail. $4, Munn & Co.. publishers, 361 Broadway, N. Y.

Stay with your job, and with your wageg pay install-
ments for a profitable olive orchard. Booklet free.
Whiting’s Olive Colony, Byrne Building, Los Angeles,
Cal.

A Wail Street lawyer gives advice on patents, obtains
capital, and incorporates companies, taking stock of
company in payment. Box 168 Equitable Building,
N. Y. City.

Engineers—Go into the profitable business of Concrete
Construction, Ransome’s System. Easily learned. Lib-
eral terms for exclusive rights. Ransome & Smith Co.,
758 Monadnock Block, Chicago.

§#® "Send for new and complete catalogue ot Scientific

and other Books forsale by Munn & Co., 361 Broadway,
New York. Free on application,
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Nligeraln sent for examination should be distinctly
marked or labeled.

(6886) E. L. J. savs: Will you please
give me a formula for staining the inside of a camera
dull black? A. A gooddead black ismade as follows:
Mix drop blaciz, ground in turps, with gold size and turps
— enough gold size to keep the black from rubbing off
when dry.

(6887) F. H. E. asks if a permanent
magnet is affected by heat. If so, where orat what
temperature does the action commence ? Is the tem-
perature produced by steam under 100 pounds pressure
sufficient to demagnetize a permanent magnet? A. A
magnet is demagnetized by a heat bordering on red. The
heat mentioned will not injure it.

(6888) A. K. says: Would you kindly
inform me as to how to make and what different articles
to use to make impression wax? A. Temper paraffin
wax with olive oil to suit conditions. Mix a little
whiting with it while hot.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

June 23, 1896,

AND EACH BEARING THAT DATE.

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

Advertising arparatus. electrical, C. E. Skinner.. 562,429
Advertiging clock, C. Spaventa. 6?,43(_]
Air compressor, F. W. Merritt.. 562,475

Air drying apparatus, W. M. ‘\Iackey ; 562‘632

Alarm, R. W.J. Kraus..............c.... . 562,731
Aluminum, reducmg H. F. D. Schwabn. . 562,785
Amalgamator, C. P. Watterson. 562,681
Animal trap, W. H. Harden.. ab2.ﬁQ3
Atomizer, A. Froidevaux. 2,763
Awmne.] G ost. 562,458
Axle,J. R HENTY .. ccovevessesncsrncancannaacan. . 562,467
Axle box lid, N H Dav:s 562,589
Bale tie, B. Adams... 562.692
Bale tie, M. GT00 ......... ... 962,462
Band cutter and feeder, H. 362,724
Basket, E. L. Cadwell..... 962,71
! Batteries, utilizing materi i
ary, \V ilvey.. 562,176
Beer Steamer, bottled, 562,460
Bell, bicycle, N. T. Mills... 562,638
Belt fastener, J. McDonal 562,643
Belt fastening, G. W. South 562.747
Bevel and clam frame, G.W.Gre 562,524
Bicycle, J. S. W 1teleY., .meurernranns 2,446
Bicycle driving mpchamsm S. F. Clouse 562,580
icycle geared, F. H. Richards....... 2.662
Bicycle stand, I 1. Fonda ....... 56%'%%?)
mart A
El]ﬁard tagfe cushion %V F.Dunn 562,514
Bird cage perch holder G. C. Hinman. 362.468
Bit, J. Muirbead 562,479

Boiler. See Steam boiler.
Boiler cleaner, P. Louzon
Book rest or holder, T. G. H. M
Book support, admstable. D J. Wilson
Bookbinding, J. B O Riv

Bottle, 8. J. Smith.

© 1896 SCIENTIFIC AMERICAN, INC.

. Knitting machine, G. F. Sturé'ess .............. 00

Bottle indicating devwe. J. Meyer...
Box cover, W. Clasen  ..........
Brick kiln, M. M. &F F. Bushong
Bridge gate, W. E. Prindle..

Brush, fountain bath, M E. Collins
Buckle suspender, C. R. Harris..
Bung, beer barrel, 'J.J. & P. J. O’Leary.

Burner. See Gas burner.
Button hopper, D. A. Carpenter . 562,572
Button, insignia and campaign, A. Phelps 562.656

p8
Buttons to garments, machine for attaching, D.

A. Carpenter
Cake turner, W. H. Metzger.
Calcrum carbid, forming, sz & W, att

Carbody bolster, railway, F. H. Rap 562,488
Car brake clamp, Whitcher & Fltz(ﬂb 562.684
Car coupling, Coman & Seeley..... 562,318
Car door fastever, E. L. Rickson 562,743
Car equalizer, street, M. E. Meek 2,4

Car fender, W. Christian....... 562,457

Car fender, L. L. Mmcer .......

Car seat, F

Car, self.loadmg track cleaning, A. J. Beynolds.. 562,450
Carding machine feed mechanism, J. Hogg........ 562,610
Carpet lining, W. A. Mauran .......... . 562,635
Carpet sweeper, A. D. & A. B. Linn . 562,771
Cartridge, acceleratmg‘ H. . Hurst.. . 562

Case. See File cage.
Case or gatchel, W. ROCMET.......coeuvuvuiurnsan.s. 56
Cash register,

printer, T. Carney........ccoovvieecensennenanas 2,107
Chain and sprocket, whe el. drive, C. W. Parsons.. 562,739
Chain, driving, J. A 5 20

DD eHy

Chain'link, metal, B. unt.
Chain link, wire. H. L. Ferris
Chain, sprncket drive, M. A.

Chmns coupling block for sprocket,
Chair, Gilson & Bolen
Chair fan attachment rockin
Check stub holder, T.W. K
Chuck, T. H. Richards........
Churn cover, G. E. Bardshar
Cigar lighter, Gruhlke & Kessle
Cigars in broached cases, appliance for protect-

ing, ardt.
Clgarette machme, continuous, E. J. Lumley......
(‘upror supporting umbrellas, sticks, etc., J. H.
aynes.

Clock winding me cbanism, W. Jerger.
Clod crusher, A. J. H rlow
Cloth cuttm m

Clutch, Morga D eieenens 478
Coal plllug apparatus‘ J. H. Mitchel 562,409
Coal storage plant, J. H. Mitchell..

Cock, stop and waste, F. Burmelster

Coffin fastener, L. G. Kreg

Conveyer, J. M. Dodge (relsque)
Cork extractor, I.. McMaster

Corner bead, 3 . 562.783
Counters, adJustable armor for bank, J. I. De

000000 00000 D S0000 DB OB aaCARO0aED0 ca0AB0Aa000 562,712
Cou plmg glmg Thill coupling.
Coupling device, BE. A, Sperry...........ccceeienn.. 2,500
Coupling for e]ecmc or other power transmmswn

E. A. Spe . 562,499

Try.
Cow tail holder L. D. Lorser
Crane, traveling, V. E Edw 5
Lre%u:]ller and refrigerator, combmed L. E. Camp-
e

Current motor, alternating, E. Arnold..
Current motor, alternating, M. J.
Curtain fixture, adjustable, W. T. A.
Curtain folding hanger, J. H. B

Curtain or portiere hanger, G. A Gernaud . ,601
Curtain pole and fixture, K. A. Herrick.. 562,726
Cut off and flliter, auto matic, E. C. Fremaux 718

Cutter. See Egg cutter.
Cyclometer, U. E. Penney.
Deflector, heat, S. P. Hans:
Dental chbair, A P. (xgu}‘d

Door opener and holder, J.
Drawer pull, E. Shou
Drawer support, ant.rfrlctlon, “J. €. Kimbali
Drill. See Traveling swing drill.
Egg cutter, K. Hedberg

Electric controller, K. A. Sperry
Electric furnace, W. R. ng 562,404
Electric furnace, King & W FALE.. . venrees 562,400, 562,403
Electric generators, automatic operation of, F. E.

Kinsman . 562.541
Electric lighter, H. B. Rider....... . 562.715
Electric meter, A. G. Waterhouse. . . 562,680

Electrlclmotor and dynamo, E. Arnoid. 5
Lleetrlc motor controlling mechanism, R. C.

]

E]ectromagnets bank of, C. E. Allen
Elevator operating mecbanism
Embroidering machine, H. Spu’b
Engine. See Rotary engine.
Engine, F. C. Rinsche
Engines, electric igniter for gas or hydrocarbon,
F. M. Spaulding
Engines, igniter for explosive, L. S Gardner
Escapement mechanism, C. B, All
Exerciging device, G. Gossweller e
Eyeleting machine, R. F. Barry..
Fastening device, J. J. Rafter.
Faucet, J. 8. Lester..
Feed waterheater J.W.
Fence clainp, wire, H. L. Frost
Fence making nmchme. W. J.

K ence post, end. G. A. Harlow 562.466
Fence, wire, J. McKee. 562,41,
Fence, w1re. M. C. 'l'err: 2,0
Fence wire reel and str 5

NI 58 Sotao00000a000 . 562,476

S r fende
File, b|]l J.C. Sde
Kile, bill, k. C. Wallac
File casé and tile, Ii. N. Booz
Filing rereptacle and index, G. "H. Richter.
Firearm stock, adjustable, H. M. Quackenbush
Fire extinguisher, I. Brashears
Fhes device for relieving animals from, H. Lhen-

562,667

ult
Flmd pressure brake, R. A. Parke

Klux, H. C, Neary....... 62,7:3:

Fodder cutter, J. Dick. AL
Fur trimming machine, H. & A. Lhapal 562,37

Furnace foot box, Eversman & Wagner.. 562,596
Furnace front for steam boilers, J. P. Serv. 562,493
Furnace. range, or stove door, J. E. Davis. 2,511
Gas, W. L. Voelker..........c..ocevnns 3,142

Gas and air mixer. W, D. Kennedy
Gas, upparatus for generating acetylene, King &

........................................... 562,401
Gas hOhts. material for and process of manufac-
turing hoods, etc., tor incandescent, W. L.
VOCIKer . ceuneeiiiieieieniienacaea  ascsrane . 562,441

Gas manufacturing apparatus, T. G. McEwen.....
Gas or\}'apor, device tor regulating the flow of, O.

Moon
Gearing, W, I. Bunker.
Gearing, fr ictional, K. F, Landis
Glasses or unalogous artlcles, marking level, ’l‘raut

Grain cleamng device. F. F. Landis.
Grain drill, W. Banwarth
Grain separator, J. \V Woodruff,
Graphophone, E. H. Amet .....
Graphophone or device for leprod

trom sound writings, E. H. Amet. OGO
Grinding mowing machine knives, W. C. .
Guns, breech mechamsm forrapid fire, H. Sch

G ho50000n oo
Guns, combination
Surface ..
Gymnastic dppal‘ﬂtu
Hair pin, A. C. Young
Halter, Allen & Malt
Hammer, F. H. Colvin.
Harp, A. Wvdman.
Harrow, G. B. Davi
Harrow tooth, T. D. Jones
Hat crown pouncing machine, G. E. Brush
Hat fastener, H. G, Scarborough.........

Hay rake, side delivery, J. F. Steward. 432
Heating apparatus, air, J. Bartlett ..... .565
Hoof trimmer, Grozan & Wax...... 562.526
Hook fastener, J. W. VVl"dl'd 562.688
Torseshoe, F. H. Br.lmble 562.567
Horseshoe, E. W. Eng 562,762
Horseshoe. T. C. Weekps ..... 2.

Hose supporter, D. H. Warner.... 562,504
Hydraulic engine, J. W. Garrett, Sr.. 12

Hydrocarbon burner, W. J. Jackman. 62,53

Inkstand, R. M. Badger
Invalid supportmﬂr and moving apparatus, S. S
32 (=11 9114 1 0B0n0000AR0 S a0 0000 goR0000366000

Jib tacking device, P. J. Macdonald..

Ritchen cabinet, C. Hoaper. . 5
Knitting frame, C. Terrot. .
Knitting machine, A A. Nelson

.. B6%,553
.. b62436
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Knob attachment, F. H. Richards........... 562,419, 562.: 420
Knockdown box, P. L. Webb. 562,65
Ladder, C. Rone
Ladder, step, C. H
Lamp burner, J.
Lamp, electric arc, D. Higha

Last tuck holder,1.0. Lm,leﬂeld . . 562
Latch meceanism, night, C. H. Brigden . 562 a73
Lathe for operating tools by flexible sharts
Browne & HarriSONn....... eoovveervneeinineenas 562,508
Lathes, rest for pivoting. J. K. P. \Illler 562,407

Lead. manuf&cture of white, W. P.
Leg protector, A. Herbelin
Legging, gentleman’s storm, C. Fisher
Lmiztype bars, means for trimming, M H. Whitta-
Linotype machine, C. E. Allen.
Liquid separator, centnfugal. M. L.Hoyt
Liquids and solids, process of and cpp:aratus for
separating, M. H.Chamberlain.
Lock, L. Endres.............
Locomotive, C. A. Couch
T.ocomotive, electric, J. C.
Locomotive, electric, I. E. Storey
TLocomotive, tramway, R. Hardie 56
Loom harness operating mechanism, C.F.Perham abZ 6)5
Loom let-off mechanism, N. T. Folsom
Loom picker operating hmechanism, C
Loom reed, J. A, Clark
Loom shedding mechanism,
I.oom shuttle, A. & S. Widme
Loom shuttle checking and rel
C. K. Perham..
Lubricator, L. Parl
Manicure implement,

. & W. Tathum 562.4.7
562,

562 i
562,685
? 542 653
562,740
. 562513

Match, C. R. A. G. Schwlenmg 562,426
Match sticks from plates, machin

W. E.Williams........oooiieennn. ? 562,687
Medical electrode, W. P. Horton. . 562,765

Jr..
Metf'll planers, campound ratchet feed gearing

......................... . 562 482
Milk dehvery box H Cullen 562,585
Mill. See windmill.
Millstone dressing machine. May & Hunter....... 562.733
Miter box, 8. P. Lerch............ ... 562,471
Mixer. See drink mixer.
Moistener for gummed surfaces, C. M. Pratt...... 562,659
Motor. Seepetro'eum motor. Wave motor.
Mustache guard, A. Vandersall.........coeveunenns 562440
Nailing machine, H. H. Buffum . 562703
Nailing maehme Flint' & Howard.. 562,597

Netting and dev1ce for making same, double knot,

W. Stu 2,676
Nut lock, J P Gamble 2.600
Oar, bow facing, K. B. Cleaveiand. 562,510
Oar, row boat, J. Berron.........cocvieveeiennens .. 562,369
Oculists and opticiany, instrument for use by, F.

G. Ritehie..........ooooii i 562.424
Qil burner, C. W. Claybourne 562.576

Oils, sweetening, M. H. Smith

Operatmg chair and table, combined, J. F. Sell 5A2.428
Orange pulp remover, E. G. Bouton................ 562.372
Organ bellows and treadle web clamp, J. U. Frye 562.386
Outlet box and fixture support, C. O, Mailloux.... 562,633
Pail, milk, G, L. McCallum 562.7:

Paper ﬁxmre, roll, O. H. Hicks..
Paper, mechanism for drying varmshed W. Hol-

Tea kettle, A.W.Cram...........ccoovevee oo corens
Telepgorsle circuits, system of current supply for,

Thill couplmg, D. M. Bair..
Thill coupling, W. A. Gowen.
Thimble, U. A. Knauss .......
Tire, pneumamc J. W. Paige......... 2
Tirc, pneumatic cycle, H. Grutmer ................ 562,7
Tires, hole closing device for bicycle, J. L. Hatch
Toaster, S. E. Onstott 5

Tobacco granulator, J W. Daniel . 087
Tobacco mmsbener H. T, Sldway ... 62,495
Tobacco pipe, W. . Biam........ ... 562,698
Tobacco pipe, J. F. Ma lmckrodt . 562,472
Tobacco pipe, A. Von Sebastiani.......... 562,402
Tongue support, vehicle, Mitchell & Rich.. . .)6? 640

Tool, combmatlon, Hummel & Lothridge..
Tool. combination, L. D. Smith.

... BO2,611
. 062,746

Toy, C. Spiegle, Jr. 562,674
Tramway or other lires, apparatus for automa ic-
ally clearing, A.Morel.........ccoveveeinneiennnnns 562,635
Trolley, H. A. Seymour..... e eeeriiesseeeeeeaanas 562,494
Trolley arms, apparatus for operatin P. J.
Dowling . 562,591

Trolley device, H. A. Gray
| Trousers waistband., S. K

| Truck, car, E. CIiff.

Truck, electric 1oco
Trunk, F. J. Pavek....
Trunk attachment, R. L.
Tubes, apparatus for removin

562,523
862,617

. 562,759

metal, Wootton & Goold......... . 562,178
Tubing, manufacture of seamless, H. Ja 562, 728
Type, mould for casting lines of, A. H. A

ander... ............... . 562,761
Type wrltlmz or other mac

ing device for, C. E. Allen 562.562
Umbrella,tolding, A. Beauchamp 562,507
Valise, extension, P. . & E. Andrew: . 562,695
Valve for water tanks, automatic, C Kubach . 562,643

Vehicle, F. F. Landis..........ooccvvieiiiann oon
Vehicle ice shoe. Williams & Wilmore.....
Vehicle spring gear, E. C. Hoffman....
Vending machine, I.P. Valiquet..
‘Wagon, W. B. Stover...........
Washmg utensil, M.
Watch movement holder, C.
Water elevator, J. MeMurrin... ....... e
Whip lock, H. H.Cleveland......... cc.veeevrunnees
Wmdme thread on spools, apparatus for, I. E.

Wmdm 1ll F J. Burucker..

Wu'eholder. L. M. Hakansson.

Wire srrmgs. machine for making spiral, C. A. V.
lgren

ere weaving machine, W. W,

. McCallip.
Wood bundler, kindling, D. A. ‘Greene .
Wnod wgrkmg machines, chain feed for, C. W. H.
Wrench See Pipe wrench.
Wrench, Courtright & Meggenhofen
Wrench, F. S. Smith...........
Wringer roller, C. A. Kohl...

DESIGNS,

Parcaland s FLA. Ruit e

arcel and luggage carrier, u 527

Pedal attachment. S. H, Law se2516 | Badee, J. L. Sivley. ...

Pen wiper, E. G. Bouton ?62'371 Bicycleroute marker W R. Pitt 25,673
Pencil box and ' square, combi 562,486 | Bicycle stan owen 674
Phonographs, pedal apparatus for controili Button, W Wlblerce 1655

cording and reproducmg .lpparatus of, Can, C. H. ames ___________ 5’,665

RODINSON. . ooonuonnniiiie e 2.6 | Cane fabric, E. Morris 25,619
Photographic color se¢ S A McDonoug 562.642 | Gar bolster. W, Case 25, 671 25,672
Photographic objective, D. Kaempfer 562,614 Carpet, A, Buvel...... 5,685
Photographic plate holder and develo Carpet, A. DANDY. nvnemnemeee 2;::681

atus, J. Landsing.. Carpet, F. M. PArKeT. ....ooe o000 5,630
Ehotographic shutter, ) Carpet, E. Poole........ 25,683
Piano case, W. 'I. Smith " | CArPOt, NS . SLEWATE. .. eevens aneanananaena s 0000 2684
Eipe wrench, A. W Free ) | Cradle, C.T. Robinson 25,675
Pistol, magazine, M. Bye. g Dust pan, Rose & Prat 666
Planer feed stop mechanis g Grip bracket, J. P. Fegan 25,670
Plaster comopound, C. Allui 962419 | Griplever, J. P. Fegan 5.660
Pliers, W. H. Metzger 562552 | Hinge, B. B. KipD...... . 5,663
Plow. W. B. Kelly. 562613 | Lamp shade, 6, W Balio 25,661
Plow, J. Plenty. .. 562485 | Necktie, F. Alleq. . ...... 25,658
Plow, T. B. Snyder -+ P48 | Necktie'band boder, ¢ W 25659
Pocket dttacnmeut ‘R. H. Browne ... 562,454 | paqlock, J. Roche. 95.664
Pool tabie rack and tally, G, F. GOSS....e <eveerrens 562522 Sponge cup, J. Be!‘.;]'e"‘.‘ : 5.660
Post. See fence post. Table, D. A. Beckwith 25,676
gower Emnquamg devnﬁe. L. Atﬁvogd.s ............ été%%g Toy bank, R, Frisbie 95.662

ower transmitting mechanism, perry. 562. R i y
Printing machine bed motion, eylinder, W. Scott. 562,42 Weeder, R.J. Lipe... 25,661
grmtlﬂg p{’esi}[% % Ro;v&ell.l .............. 562.713 to ?)62 715

ropeller. 3 0 62.469
Prugmgl |m1‘)k1e[l)nent and roit plcker. com bined, TRADE MARKS.

aisley ecker.
Pull boat, L. B. McEwen Anesthetics, Chemische Fabrik auf Actien, vor-
Pump pistons, packing ring for, W. E. Karns f mals E. Schering . 28,438
Pump, steam, T. J. OWeNS. ......ovevve vee vevenenns 2, Axle grease, A. H. Kilbourn.. .. 28,439
Pumps, autotnatic relief valve for electric, M. W Baking powder, flour, and cereal preparations, 1.

Hall . 562,463 PieSer & COMPANY .. cvr 2o vsrnsrnernnrearenonsiens 28,451
Pumping power, oil well, G. W. Grimes . 562,602 | Bicycles, tricycles, and all vehxcles propelled by
Puzzle, J. H. Fiint..............o.cooeunnn . 562,384 motive power, Grout & Grout.................... 28,462
Pyrotechnic firing device, J. G. W. BerckRQoltz.... 562,451 | Boots and shoes made of leather or of leather and
Rack. See Display Rack. cloth, G. B. NOYeS........oooiviiiuiiieiiinicuienn 28,421
Railway crossing. , G. B. Leighton . 562.627 | Canned trults. vegetables, mackerel and lobster.
Railway, electrlc. H. Brandenburg.. . 562.453 ! extracts, lve, cheese, baking powder, olives,
Railway, electric. R. M. Hunter..... 562,766 | cigars, starch, dried frults, vinegar, and bird
Railway signal, automatic, H V. Miller. 562,639“ seed, Reed, Walsh & Lange.............. ceo.... 8,448

Railway signal operating apparatus, compensat-
ing device for. JS w

. 362.770
. 562,411

562,484

ground electnc, illip: 562,483
Rasp, H. Zollinger.. 562,691
Ratchet wrench, A. Willow: 562,
Recorder. See Time recorder.

Releasing device, electrical, C. A. Stearn . 562,431

Rheostat or] elect ric heater, Hadaway.
1 .. 562,627
562,648

. 562,594

Rivets, bolts, or, screw blanks, automatic m
for forming heads on,G. A. N. Ermel.
Rolling mill for producmg continuous a
less artlcles, [0 K ................
Rotary engine, A Kryszat.
Rotary engine, P. A. Larson..
Rotary motor, G. Kiltz..... ...
Rubber dam clamp, R. Richter 562,490
Sack filling and sewing machine, A.T. Tlmewell 562,438
Sad iron holder, sheet metal. J. Graves..
Safe attachment, A. Qverndorf, Jr......

Sash fastener, R. D. Goodlett.."."... 2
Sash fastener, G. L. & C E. Hurd 562,536
Sash. window, R, Sutherland 562,

Saw filing and setting machme, D. A. Fisher,
Saw frame, M. E. HanOVer..........coucueenns
Saw gumming tool, C. J Burnet
Saw set, Grodem & Christensen..

562,464 Papers, w.
105

)
Saw swage, C, GAIVer..................... 52 )
Sawing machine, log, J. H Eastabrooks
Sawmill dog, A. M. HBeard.............. 62,700 |
Sawmill doq, H. Gawley 562461
Sealer. jar, S. B. Ragatz.., ........ 562,418 |
Secondary battery, R. J. Gulcher... 562.396
Seed delinter, cotton, J. J. Faulkner........ 562,517
Sewing machine foot rest, M. A Volkenrath 1009
Sewing machine, fur, S. M. J ......... . 562,538
Sewing machine shuttle, J Ran olph . 562,774 |
Sewing machines, universal feed attachment for !
G. 188 t. sttt it ee et ctenanans 562,445
Sheet metal summer plece and frame, J. Graves 56? 393
Ship windlass attachment, F. S. Manton.. ;~,474
Shirt, S. K. Meyerhoff.. 562.636
Shoe. L. Rieger....... . ,663 ‘
Show case, C. F. Biele . 562,701 |
Sifter or chop grader, 562,592
Signal. See Railway signal.
Silk, preparing artificial, F. Lehner................. 5€2,626
Siik, process of and apparatus for making arti-
ficial, F. Lehner.. 562,132
Smeletree. W. Loude 562,547
Skirt protector. D. Owe; 562,738
Slicer, vegetable, E. Jaco 562,613
Sole and heel spring for
.......... 562,748
Spectacle frame, 562129
Spinning and twisting spindle sup
T=3 o o 562,668
Spinning machine tension mechanism,
Sullivan ..........c..ccceiiiiinn... 562,771
Sprinkler. See Lawn sprinkler.
Square, J. H. Welch 562,683

Stand. See Dlsplay stand.
tarching machine, J. Randall..
tay, dress, A. S. Wmtzfelcler
team boiler, G. F. Nil sson
tencil, duplicating, A. B.

Store service apparatus, J. 'l‘. Cowley 562,584

Stovepipe, CAVery. ............. 562,697

Stoves, oil or gas burner for, G. C. Eseli ,595

3t0ves, ventllatmg attachment for hot blast, D, 0
................................................ 062,7

Snrap See Shawl strap.

Sulky, C. E. Brockman .................... 562.702

Superheater, J. W. Cas
Surgical and dental elmu' ‘AP Gould
Suspenders, L. S. Cooney.............

Syringe, W. ‘icheeror ....................
Table. See Invalid’s table. Knockdown t.able
Tack driving machine, &, Ferguson
Tanning hides, J. Durio.

562,425

. 562,518 |
. 562,781

|

Chemical preparatlon, Chemische Fabrik auf Ac-

tien, vormals E Sehenng
Cosmetics, F. L
Drinks, rmxecl G. F Heublein & Brother..
Dyestuffs, Farbenfabriken, vormals Fr. Bayer &

Com any . 28432
Flour, 8 % nogle & Yeager.................
Flour, wheat, Washburn-Crosby Company.

Gas l|ghtappllanres, Welsbach Light Comp:
Gloyes, kid, lambskin, and other leather or s
Perrin Freres & Cie.... ...
Gum, chewing, E. C. Fletcher.
Hair washes and tonics, Barke
Hams, bacon, pressed meats, sausage,
meats, shoulders, shortenings, and other pro-
visions, Switt & Company.............
Harrows, revolving plows, culti
Outaway Harrow Company..
Hat and caps, Gordon & Ferguson.
Hose, hydraullc, L. M. Rumsey Manu

COMPANY . ..e et ieivnniiennneeinns aaes
Hose, hydrauhc, B.L.Stowe.....c.ccoeiuvna..n 8,419
Jeans or doeskins or ch evlot,s, Evansville Woolen

Mill COmPANY . ... ovvnenieieiiaiiasaseas veeeanannn 28,420
Manganese ores, L. Feuchtwanger & Compan 28,460
0il preparatlon. tasteless castor, Hlt,chcock & 9

DBJJY
riting, Carew Manufacturing Company..
Perfumeries, toilet articles, cosmetics, and bair
restorers, Kiessel & Faehner..................... 28,436
Remedy for headache and similar disorders, a light
brown effervescent salt, a, Kola-Seltzer Com-

Shells for use in shotguns, Winchester Repeating
ArmS COMPANY ... vu.tiiittiieeeiaanannaaaaans
Sherries, natural, ' W. H. Hughes....... ...
Shirts. collars and cuffs, L. &. G. Brenuer
,bho; ehfl‘ni]‘elmg machines, knives and groovers
or,
Shoes, Dugan & Hudson.
Spelter or manufactured zinc, Cherokee- Lﬂ.nyon
Spelter COmMPANY........coovvvenieernnnnennn.
StayRLdress and corset, J. Janowitz

Tea, L. H. ParKe......ccoiueeiiireeeensnencnaionenennns 28,4
Tin plate in sheets, E. S. Wheeler & Company..... 28,457
Tin plates and terne plates, C. S. Shepard & Cnm-

0 28,458, 28,459
Tire puncture filler, bicycle, T. A. Harvey.......... 28,430
Tires, liquid compound for closing punctures and

slits in inflated wheel, H. M. Schlitt............. 28,429
Tobacco, ciears and clwarettes, chewmg and smok-

ing, 8. Hernsheim, Brothers & Company........ 28.440
Tonics or beverages which combine pepsin with

the active principle of the coia-nut, A .

Stewart & Company.. 28,444

Washmg fluid for cl

Kiehnle
Wmes, Firm of J. Schli

PRINTS.

*“The Heart,” New York Consolidated Card Com-
pany...

A printed covov of the sgeciﬂcatlon and drawing of
any patent in the foregou}g ist. or any patent in print
issued since 1863, wil rnished from this office for
25 cents. In ordermg please state the name and number
of the patent desired, and remit to Munn & Co., 361
Baddress New York

Canadinn parenrs may now be obtained by the in-
ventors for any of the inventions named in the fore-
woing list, provided they aresimple, ata cost of $40 each.

comp! llcated the cost will be a little more. For full
mstrucuons address Munn & Co., Rroadway, New
York. Other foreign patents may also be obtained.

“MWMovertisemenis.

ORDINARY RATES.

Ingide Page. each insertion - - 75 cents a line
Back Page. each insertion - - - - $1.00 a line

8=~ For some classes of Advertisements, Special and
Higher rates are required.

I'he above are cnarges per agate line—about eight
words per line. 1'his notice shows the width of the nne.
and is sey in agate type. %ngravings may head adver-
tisements av the same rate per agate line, by measure-
ment, as the letter press. Advertisements must de
received at Publication Office as earlv as Thursday
morning Lo appear in the roiiowing week’s issue.

00D or NETAL WORKERS

without steam power can save
time and money by using our

FootandHand Power Machinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.
SENECA FALLS MFG. COMPANY,
695 Water St., Scneca Falls, N. Y.

AMERICAN PATENTS. — AN INTER-
esting and valuable table showinyg the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to Decewmber
31, 1894. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. To be had at
this office and from all newsdeulers

OWER & FOOT
ATHE S.

SHAPERS,PLANERS .DRILLS,
MAEHINE SHOP OUTFITS, TOOLS
AND SU CATALOGUE F

CULVERT ST, ClNCINNATI O.

000000060000006000000606006060
HANDY ABOUT THE HOUSE.

00600566066

Three tools you are always needing about
© gas fixtures, curtains, doors, windows—wher-
ever there is “ tinkering ”’ to be done. Screw-

@ driver, Brad-awl, Wrench—all in one com-
%act combmatlon, suitable for the ixocket
inely finished, nickeled. Weighs on f’ 2 oz,
6 If your bardware dealer hasn’t i , we will send
it on receipt of 45 cents. Stamps taken.
PS THE L. S. STARRETT CO., Box 34, Athol, Mass.

00600060606606066006666066060

THE BIlI.INGS WIRE CUTTER

Drop forged from
the best Tool Steel.
Six Cutting Edges.
Adjustable Gauge.
‘Workmanship

the Best.
%ﬁ Length 10

inches.
8™ Send for circular “ W. C.”

THE BILLINGS & SPENCER CO.,
Drawer 3. HARTFQRD, CONN.
CATALOGUES FREE TO ANY ADDRESS
o
»ﬂ*;'oa\—s%

TRANSITS ano LEevELING lNSTRUMENTS

POCKET LEVELS

@@@@@@@@@@@@@@@@@@@

Sizes, 2}¢ and 3}4 inches. Prices, 40 and 50 cents.
For Book on the Level.
C. F. RICHARDSON & SON,
’. 0. Box 977, ATHOL, MAS. - U. S, A,

Fine Screw Plates
for Pipe.

n “Lightning” Brand.

Send for Catalogue.

Wiley & Russell Mfg, Co,
Greenfield, Mass., U. 8. A.

The Curtis Patent

Return Steam Trap
Returns all condensation back
to boiler, and operates equally
well with reduced pressure or ex-
haust steam.
Its general use the past 10 years
i8 best proof of its superiority.

& Send yor circular S.B.
D’ESTE & SEELEY CO.,
29-33 Haverhill St., Boston.

Rivet Machinery

% Single Stroke Solid Die
FIVE SIZES
Double Stroke Solid Die
F1VE SIZES
Single Stroke Open Die
FOUR SIZES
W/ THE E. J. MANVILLE MACH. CO.
P. 0. Box 54, WATERBURY, CONN.

LITTLE GIANT BOLT CUTTERS
and NUT TAPPERS.

Complete with Tap Chuck,
Taps, Dies, and Collets. Cut-
ting 9sizes, from 4 to 1 inch.
Has improved clutch on spin-
dle for running die off after
thread is cut, making quick
return.

8~ Send for fully illustrated
camw]gue.

P.O. Box B, Greenfleld Mass.

) Va5
WELLS BROS. & CO.,

BATTS PAT. IMPROVED DIFFERENTIAL

Self - Lubricating

HOISTS.

ONE MAN CAN HANDLE A TON.
8=~ Send for Particulars.
BOSTON & LOCKPORT BLOCK CO.

143 Commercial St., Boston, Mass., U.S.A.
& = >
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My Well and what came out of it.”’
A story by the novelist Frank R. Stockton.

«“Your Well and what will come out of it.”’
By the

Pohlé Rir Lift Pump

Bulletins to tell you will be sent ori application.

The Ingersoll-Sergeant Drill Co.

Havemeyer Building, 26 Cortlandt Street, New York.

GENERAL MACHINERY FoRga

MinNinG, TUNNELING .-
QLUARRN ZR/MNAROND N ORNL .

RAND DRILL Co100BRoADWAY,NEW Y0RK

LIDGERWOOD CABLEWAYS

HOIST AND CONVEY LOADS UP TO
20 TONS. SPANS UP TO 2,000 FEET
150 LIDGERWOOD CABLEWAYS SOLD AND ERECTED.
20 gt eI e
LIDGERWOOD MANUFACTURING CO.
Send for Cableway Sketches. 96 Liberty St., New York

CREENERD ARBOR PRESS

Saves marring, upsetting or springing the
arbors. Saves cleaning out the centers and
taking off the dogs. No defaced or damaged
tinished work. Preserves the arbors. Made
in 4 sizes.

Diam. of Diam. of Lengt|

No. Work.  Arbor. Arbor Welght Price.
2 8 7 55 $13
3 12 1 9 90

B 19 3 15 250 35
4 19 3 A 15 60

Send stamp for catalogue of machinists’ tools.
CHANDLER & FARQUHAR, 38 Federal St., Boston, Mass.

If you want the best Lathe and Drill

WESTGOTT"‘.
Strongest S,

Grip, Great- XJ

est Capacm/ Q 4
and Durabil-

ity, Cheap and Accumté
Westcort Chuck Co.. Oneida, N. Y., U. A.
Ask for catalogue in English, French, Spanish or German.

BXPOSITION, 1893,

FIRST PRIZE AT COLUMBIAN

This SCREW CUTTING LATHE

(cuts Right and Left threads)
6 inch 4jaw Chuck—jaws re-
versible, 6 Lathe Tools, Set
Twist Drills, $69.85.

FRED FRASSE CO.
- 21 Warren Street, New York |

SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
to 75 110-volt "incandescent lamps, or of bein ég used as a
5h. p. motor. This machine was constructed especially
for the benefit of the readers of the Scientific 4 merican,
by Mr. W. S. Bishop, of New Haven, Conn. t is de-
signed to meet the wants of mechanics and amateurs
wbo desire to constr uct a simple dynamo for their own
use, but who do not care to enter into the subject scien-
tifically. With 24 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. S65. Price 10 cents. To
be had at this office and from all newsdealers.

Save money! Make
money printing for
others! Type-setting
easy. Printed rules.
Write for catalogue,
presses, type, cards,
etc,, to factory
KELSEY & CO.
Menden, Conn.

cards, circulars, &e¢
Press for printing
a small paper, $40.

cover | ATHES

For Electrical and
SR Experimental Work.

For Gunsmiths and
Tool Makers.

For General Machine
Shop Work. For Bicycle Repairing.

8F~ Send for Catalogue and Prices.
W. F. & JOHN BARNES CO0., 1999 Ruby St.,Rockford, Ill.

QI
SNz

E /FER/FORAT 1
ILL/U

NEWAYGCO AUTOMATIC CIRCUIT BREAKERS

Guarnnteed to opernte pe;‘fectl‘; or no pay.
n

age.

AUTOMATIC (‘IRCUIT BREAKER COMPANY,

Made for nlternnung or dn*ecl current.

Catnlogue Free
I\EWAXGO, MIUHIGAN. U, S. A.

COAL MINING and

Y s Sena for tate Catalogue “C.”

© 1896 SCIENTIFIC AMERICAN, INC.

BELTING of Various Styles, ELEVATORS, CONVEYORS,

The JEFFREY MANUFACTURING CO., COLUMBUS, O.

HANDLING MACHINERY.

Branches: CHICAGO—NEW YORK.
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“WOLVERINE” GAS " GASOLINE
ENGINES. STATIQNARY

y and MARINE.

The “ Wolverine ” is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-

gine for its power. Requires no
licensed engineer. Abso-
B|utely safe. Manufact’d by

E NOLVERINE MOTOR WORKS,
12 Huron Street,
GRAND RAPIDS, MICH.

This beats Wind, Steam. or Horse
Power. We offer the
WEBVI‘ER 26 actual horse power

GAS ENGINE

for %150, less 10% discount for cash.
Built on mterchanﬁeab]e plan. Built
of best material ade in lots of 100,
therefore we can make the
ed for shipment, weight
Made for Gas or Gasoline.
rite for Special Catalogue.
VEB\'I‘ER MFG. CO.
1074 West 15th Street, CHICAGO

SINTZ GAS ENGlNE Co.

GRAND RAPIDS, MICH,

U. 8. A.
Manufacturers of the Sintz Sta-
tionary and Marine Gas and
Gasoline Engines, Bs] ecially
adapted for Boats and Eiectric
Ligbting. Runs with manufac-
tured or natural gas— Boats and
launches. Prices within the reach
of all. §F Send for Catalogue.

Mertion this paper

OLDS SAFETY
VAPOR ENGINES

FREE from cams,
gears, rockarms and
compilcamons
Greatest sxmpllm-
ty, efficiency, and
durability. Get cat-
alogue by sending 2
2-cent stamps.

P. F. OLDS & SON,
The Ganolme EngineBmlders, Box 418, LANSING, MICH.

rice. BoX-
0D pounds.

A-—L_.A
ESHMATESIurmshed lorOOMPLETE CRUSHING PLANTS

"lﬂmlfacture MI BH NERY o every

descﬂphon.
Gates Iron Works, Dept. C. 650 Elston Av. Chicago,lii

 VANDUZEN *32v PUMP

E BEST IN THE WUR
Pumps Any Kind of L/quld
Always in Order, never Clogs nor
freezes. Every P\lmp Guaranteed.

10
200 to l2000 Gallons per "Hour.
Cost $'7 to $'75 each. Address

THEE W. VANDUZEN (0.,

102 to 108 E. Second 8t., Cincinnati, 0,

Buy Terernones_»

That Are Good—Not ‘‘Cheap Things.” |
The difference in cost is little. We guar-
antee our apparatus and guarantee our cus-
tomers against 1oss by patent suits. OQur guar-

antee and instruments are both good.
Western Telephone Construction Co.
250 So. Clinton Street, CHICAGO
Largest Manufacturers of
Telephones in the United States

TELEPHONES

for Long or Short Distance Use. Also

. Interior or Warehouse Telephones. Sent
on trial to responsible parties. Sold thou-
sands during the last two years, every
one a success.

§F= Send for Circular and Testimonials.

Julius Andrae & Sons Co.
MNMILWAUKEE, WIS.

The Edison Phonographic News

tells where and how you can procure cheaply

A PHONOGRAPH or A KINETOSCOPE

the great money-earning wonders. Sample copy 10c.
THE OHIO PHONOGRAPH CO., CINCINNATI, O.

EMERY WHEEL MACHINERY
UNIVERSAL
GRINOING
MACHINE

No. |
Will grind straight or taper, soft
or hardened spindles, arbors,
cutters, reamers, etc.
Book 15 free.
Diamond Machine Company,
P.0.Box 88, Providence, R. I.

ACETYLENE GAS AND CARBIDE OF
Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liguefaction, its probable future,
experiments pertormed with it. A most valuable series
of articles, giving 1n complete form the particulars of
this aubjeu Apparatus for making the gas. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
04, 1007‘ 101:2, 1014, 1015, 1016, 1022
%, T'he most recent apparatus of sim-
ple and more elaborate type descrlbed and illustrated
in special acetylene Supplement No. 1057. Price 10
cents each. To be had at this office and from all news-

dealers.
ELL DRILLING MACHINERY!

MANUFACTURED BY

WILLIAMS BROTHERS,
4 ITHACA, N.V.

MOUNTED OR ON SILLS, FOR

DEEP OR SHALLOW WELLS, WITH

Stum OR HORSE POWER
! SEND FOR CATALOGUE
Y-SFADDRESS WILLIAMS BROS.ITHAGA.N.XG

ALGO VAPOR LAUNCH

Engine and Helm Controlied from Bow
Latest improved andonly 12 to1 Motor
now ready for the market. 18 to 40 ft.
Launches. 2. 3. 5ard 7 horse power.

No licensed Engineer or Pilot required. Speed and Safety
guaranteed. No Dangerous Naphtha or G asoline
Marvine Vnpor Engine Co., Jexrsey City, l\. J.

Run

OFFIGE AND WORKS,

DAIMLER MOTOR COMPANY,

BUILDERS OF
Highest Grade Single and Twin Screw Launches.

Safest, cleanest and speediest power boat built.
No smoke or smokestack, no boiler, no elec-
tricity.

No steam or naphtha under pressure.
on one pint of gasoline per horse power

per hour, and are under way in less than one
minute,

No licensed engineer or pilot.
Also Stationary Motors.

5= Send for lllustrated Catalogue and Price List.

“STEINWAY,” LONG

ISLAND CITY, N. Y.

Architecture g

Architectural and
Mechanical Drawing ;
Electricity; Mechan-
jcs; Plumbing; Min-

To Carpenters,

Machinists, Electrical
‘Workers, Plumbers,
Steam Fitters, Pattern
Makers, Steam Engi-

ing; Civil Engineering neers, Draughtsmen,
in all Branches; Miners, Civil Engi-
Steam Engiueerins \ neers, etc. References
(Loco., Stat'y an o Everywhere. Free Cire
Marine) L ? cular.  State Subjeot
The Internatfonal ACR you wish to Study.
CorrespondenceSchools  mwozkas & _ B 942 Scranton, Pa.

HALF A CENTURY OF CYCLES —AN

lntere%tlngz h:storv of the cycle from its origin up to the
present time. T'ne first crank-driven bicycle. ‘The
. bone-sbaker” and its successors. The tricycle. Thé
modern wheel. Cyc'e building a science. Points of im-
rovement. The ¢ zumatic tire. A hand and foot eycle.
ith 9 illustrations. Contamed in SCTENTIFIC AMERI-
CAN SUPPLEMENT, No. 12. Price 10 cents. To bé
had at this office and from all newsdealers.

THE W.F.F. & M. CO.
BANK STREET, WATERBURY, CONN.

Build Outfits of Machinery for making

RIVETS

oLE & &
QQ O\G\NEERS 4/
ER ),-
Q' FoutS HAZHINISTS. 0
BALTIMORE,MD. 2
MANUFACTURERS AND DE SIGNERS OF ALL KINDS OF

HEAVY MACHINERY,

REQUIRING FIRSTCLASSWORKMANSHW ANDMATERIALS.

pE
2o e ao”

g

)
K

POOLE LEFFEL TURB|NE
1 WATER-WHEELS, o

Cy ‘(
LARS N App\.\cp‘

If you own
a good

HORSE
AND

CARRIAGE

you will be
interested
in our

BELL ODOMETER

It will tell you honestly how many miles you drive,
and announce each mile by stroke of a bell. Keepsa
record for 1600 miles and then repeats. Speed horses
may be timed very accurately. K ully warranted. e,
by mail, $5.00. 1In ordering send beight of rear wheel.

8=~ Write for Descriptive Circular.
Davis, Stebbens & Co., 33 Sudbury St., Boston, Mass.

L STAMPS -

MARNNG e

AME 5TAMP5 FOR Af PRICE.
T §CHWAAB ST
SEND FOR CIRCULAR.

ACETYLENE APPARATUS.—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or home made and commercm] apparatus
for generating acetylene on the large and small scale.
The gas as made for and used by the microscopist and
student ; its use in the magic lantern. The new French
table lamp making its own acetylene. Contamﬁ% in
SCIENTIFIC AMERICAN SUPPLEMENT, No.

Price 10 cents. To be had at office.

\UAAAAAAAAARLAAARA LRI 2

AT

for inventors.

Munn

A
tainin,
cure t
Designs,
Assignments,
Patents, etc.

We also send Sfree
Patent Laws, sh owmg
Patents in all

Patents

BRANCH OFFICES. —

??Y???Y?Y?YYYYYYYY??YYYYY

MEsSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents

In this line of business they have had nearly Fifty
gears’ experience, and now have unequaled facilities
he preparation of Patent Drawings. Specifications, and
the prosecution of Applications for
United States, Canada, and Foreign Countries.
& Co. also attend to the preparation of Caveats,
%lghts for Books, Labels,
eports on Infringements of Patents.
mtrusted to them is done with special care and prompt-
ness, on very reasonable terms.
pampblet sent free of charge on application, con-
full information about Patents and how to
em; directions concerning Labels,
Appeals, Reissues, Infringements,
Rejected Cases.

o{l charge. a Synogsns of Foreign
the cost and met,
the principal countries of the world.

MUNN & CO., Sovricitors o PaTeNnTS,
361 BrRoADWAY, NEW YORK.

No. 622 and 624 F Street, Pacific
Building, near 7th Street, WASHINGTON, D. C.

ENTS!

Patents in the
Messrs.

eissues, Assignments,
All business

ro-
Copyng%ts,
Hints on the sale oF

od of securing

&&&&l&l&&&&&&&l&&&l&l&&&&
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Portable X Ray Apparatus

Our No. 2 Outfit for Physi-
cians, Professors, Photograph-
ers,and Students. Completein
handsome case, including coil,
condenser, 2 setstubes. ba‘tery.
etc. Price, $15, net, delivered
\ in U.'S. Guaranteéd highest

class apparatus.

F.J. PEARSON MFG. CO.

Main & Locust Sts.,

St. Louis, Mo.

‘
‘QUEEN™ ARCHITEOT LEVEL $50
M Improved Transits & Levels
Graduated entirely on our
Jarge dividing engines. Spe-
cial award at the World’s
Fair, All kinds of Engineer-
ing, Surveying and Drafting
Instruments and Materials.
P. illustrated catalogue
mailed free only if this ad.
is mentioned.
QUEEN & CO., Inc.,
1011 Chestnut St.,
Philadelphia.

Canoes, Combination
Row and Sail Boats,
Cruisers and Launches

OF HIGH GRADE.
§%¥" Send stamp for Illu-
strated Catalogue “S.A.”
HOUSATONIC

SKIFF AND CANOE CO.,
DERBY, CONN.

Eight-inch precision, with cutter milling and gear
cutting attachment.

A The Rivett Lathe

Faneuil Watch Tool Co.,
Boston, Mass., U.S. A

versities.
The greatest lathe for fine mechanics.

THOrMAS KANE & COriPANY,
64 & 66 Wabash Avenue, Chicago.

DESIGNERS AND BUILDERS OF

High Grade Row and Sailboats, Hunting Boats
and Canoes, Steam and Vapor Launches &% &%

8=F" Inclose 10 cents for Catalogue A.

MONITOR
MARINE L NGINES,) | AUNCHES

[Af.
smoke OR
OR FIRE, - g 0OOR.
MONITOR VAPOR ENGINE "&=POWER COMPANY

GRAND RAPIDS, MICHIGAN.
EASTERN OFFICE, LUDLOW STATION, YONKERS. N.Y. CATALOGUE FREE.

olLER.
80 aeToRT

Family Ice Machine

Ice, etc., in a few minutes, $10 and ug]
to prepa,re one’s self soda water, $4

Fllters, $1 25 and up Cookers, $1. Seltzateurs
andup. L.DERMIGNY, 126 W. 25th St., N. Y.

' NO SPECIAL
other at will.

BUTTON ” plan.

= water.

THE ONLY PORTABLE ELECTRIC PROPELLER.

BOAT NEEDED.
No danger, no fires, explosions, or engi-
neering. A child can manage it.
Only propeller movable ir every direc-
tion ; therefore, only one usable in shallowest or deep
Call and see it. Send stamp for illustrated circular.
FRANK S. ALLEN, 136 Liberty Street, New York, U. S. A.

USE YOUR OWN BOAT

Shift to any

Simple * PRESS THE

© 1896 SCIENTIFIC AMERICAN, INC.

THe GYCLE SADDLE

for Ladies’ use. Broad and comfortable, and guaran-
teed to hold its shape. Most sensible and serviceable
Saddle in the market. Twenty years’ experience in
working leather enables us to make good this claim.

ALL STYLES _GENTLEMEN’S SADDLES
a.lso Ask for the If your dealer will not sup-

y you, we will send, prepaid, on receipt of pri

adies’, $400; Gentlemen’s, $350. Fuwrnished wibh
clip for’ T or L seat post.

THE DUGUID SADDLERY CO.. Syracuse, N. Y.

Ehe HAodge Bicyele,

A STRICTLY HIGH GRADE WHEEL

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con-
struction of every part ot these vehicles. With 15 en-
gravings. _Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at this
office and from all newsdeualers.

iThe Name “HUNTER” . . .

never was put on anything that wasn’t first-class.
That name has stood for simple, plain, unvar-
nished integrity, and hence it is put on the. . .

.. HUNTER CYCLES

8=F~ Send for Catalogue.

HUNTER ARMS CO., FuLton, N. Y. !

Howard Chainless Bicyele.

$\ The first man in any town who buys one will be

3 allowed an agent’sdiscount and offered an agen-

Y Cy,whereby he gets commissions that will pay for
his whee), or atleast reduce the cost. Address
HOWARD, 771 Summer Av,, Newark, N.Ja

PORTABLE SINGLE RAIL SURFACE

Railway. — Details of construction and description of
rolling stock.ot a new system of portable railway which
may be laid upon ground that has received no special
preparation for its reception. With 19 1llustrations.
Lontamed in SCIENTIFIC AMERICAN SUPPLEMENT, NoO,

1014. Price 10 cents. To be had at this office and from
all newsdealers.

THE DURANT COUNTING MACHINES

® Received the Highest . Award
at the World’s Fai
§F" Send for catalogue to
W. N. DURANT.
233 224 St., Milwaukee, Wis.

Seventeenth Edition of

Experimental Science

—

1
i

54

I

REVISED AND ENLARGED.

120 Pages and 110 =uperb Cuts added.

Just the thing for a holiday present for any man,
woman.student, teacher, or anyone interested in science.

In the new matter contained in the last. edition will be
found the Scientific Use of the Phonograph. the curious
optlcal illusion known as the Anortboscope, together
with other new and interesting Optical Iliusions, the
Optical Projeccion of Opa%} e Objects. new exveriments
in Projecticn, Iridescent Giass, some points in Photo-
gmphy. inciuding Hand Cameras, Cane Cameras, etc.:

vstems of Electricai Distribution, ElectricalOre Find-
er, Flectrical Rocker, Electric Chlmes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter whicb will prove of interest to scien-
tific readers.

840 pages, 182 fine cuts, subsmnnalg and beautifully
hound. Price in coth, by mail. %$4. Half morocco, $5.

8FSend for illustrated circuiar.

MUNN & CO., Publishers,

Ofiice of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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BOOKS ON ELECTRICITY AND MAGNETISM
JUST READY.

A (atalogue of Books on_ Electricity, Magnetism,
Electrical Engineering, Electric Lighting, 'Electnc Rail-
ways, Telephone, Electro-Deposition of Metals, Elec-
trotyping, Electro-Metallurgy, and Cognate Subjects.
R pages. Sent free to any one in any part of the world
who will furnish his address.

HENRY CAREY BAIRD & CO.
INDUSTRIATL PUBLISHERS,BOOKSELLERS & IMPORTERS
5[0 Walnut St., Phllndelphuu, Pa., U.=~. A,

8 , The Advertisement Writer...

should subscribe for THE INLAND PRINTER.
Its advertisements are an object lesson in
type composition. He should advertise in
it also, and get his name before 11,000 read-

ers every month. Subscribtigns, $2.00 per
and

' year; $1.00 for 6 months. Printer
Company, 212-214 Monroe Street,Chicago; 197
Potter ul]dmg, 383 Park Row, New York.

-—

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard. practical, condensed information ever furnished
to the public for 80 small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (1890), by States, Territories, and Coun-
ties; Tabie of Cities having over 8,000 inhabitants;
Map of the United States—miniature outline; The
Patent Laws full text); The Trade Mark Law (full
text); The Copyright Law (full text): Tke Principal
Mechanical Movements—illustrated by 150 small dia-
grams—ot value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors: Valuable Tables relating to Steam, Elec-
tricity, Heat. Metals, Weights, and Measures.

8~ Sent by mail to any address on receipt of price,
25 cents.
MUNN & CO., Publishers,

361 Broadway, New York.

They have a tone that's
all theirown. . . . .

are the stand-
ard of excel-

DEPARTURE %55 s
over. Made in 16

BELLS different styles

and prices. Send ostul for
booklet to THE N DE-
PARTURE B ‘L CO.,
210 North Main Street,
Bristol, Conn., U. S, A.

™e No. 2 Hammond

... POSSESSES . ..

ALIGNMENT —Perfect and permanent.
IMPRESSION—Invariably uniform.
TOUCH—Soft, light, and elastic.
SPEED—206 words a minute.
DURABILITY—The fewest parts, the

best made.
VARIETY — Twelve languages,
37 styles of type, paper or cards
of any width or size on one
machine.
PORTABILITY— Weighs only
19 pounds complete with trav-
eling case.

The Hammond Typewriter Co.
401 East 62d Street, New York.

CROOKES TUBES AND ROENTGEN’S
Photography.—T1'he new photography as performed by
the use of Crookes tubes as a source of excitation. All
about (‘rookestubes SCIENTIFIC AMERIC AN SUPPLE-

MF‘VT. Nos 181, 18‘), 238, 243, 244, 792,795,
905,980,1050. 1054, 1055. 1056, 1059, also
'SCKENTIFIC AMERICAN No0s. 7. 8, 10 and 14, vol. 1.

These profusely illustrated SUPPLEMENTS conmm a
most exhanstive series of articles on Crookes tubesand
the experiments performed with them. A mong them will
be found Prof. Crookes’ early lectures, detailing very
fully the experiments which 8o excited the world, and
which _are now again exciting attention in connection
with Roentgen’s photography. Price 10 cents each.
I'o be had at this office and from all newsdealers.

LESCOEE:

CATALOGUE

W&D MOGEY.

BAYONNE CITY. N.J.

Most practicable complete outfit of 1 No.5

motor with 10 inch fan, 2 cells No. 6 motor

battery, which will run motor 160 hours_on

one charge of solution. Complete $18. We

make the dollar Franklin Motor, also small

L motors and apparatus for every purpose.
== d Stamp for Circulars.

Franklin Elect. & Ml‘g. Co., Miamisdurg, 0.

2 118 Typewriier

EXCHANGE,
1% Barclay St., New York,
156 Adams St., Chicago,
38 Court Sq., Boston.
818 Wyandotte Street, Kansas City, Mo.

We will save you from 10 to er cent. on Typewriters
of all makes, WB Send for Catalogue.

HORTHAN

competent pupils.
W.G. CHA

by Mail. Situ-
ations furnished
First lesson free. Write
FEE, Box A, Oswego, N. Y.

Fagily removed without
breaking. Perfection tins re-
quire no greasing. Roun
square and oblonF 2 roun
layer tins by mail 35 cents.

al. F'ree. Agents wanted.
RICHARDSON MFG. C()., 9th St., Bath, N. Y.

Manufactory KEstablished 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN

GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, New York, N. Y.
Manufactory Established 1761.

RHOADS [EATHER BELT PRESERVER
GIVES LIFEFLEXIBILITY, AND ADHESIVENESS.AN UNGUENT WITHOUT]
ROSIN OR CHEMICALS.10 L8, CAN REGULAR PRICE 4 2.03.AND A coE's
BELT PUNCH,PRICE SO CENTS,SENT FOR 4203 IF YOU MENTION SCIENTIFIC|
AMERICAN. J.ERHOADS & SONS MAKERS of THE RHOADS BELT.
FACTORY WILMINGTON, DEL 2 39 MARKET ST PHILA. PA.

“‘SURE STEPRP”
Rubber Gushion Tread Horse Shoe.

Positively prevents slipping, stumbling,
Jjar. concussion, calking, or interfering.
Adopted and in use by leading Fire De-

artments, Livery and Private Stables.
onsists of steel skeleton shoe, perfect
#in shape, siz e, weight, and durability ;
provided with Rubber Cushion Trea
J adapted to take a firm hold upon the
ground Price per set, complete, $2.00.
llus. circulars sent free. Agents Wanted
. W. HAHN, Mfr., 358 Grand St., N.Y.

TUBULAR
DRIVING LAMP.

4T is the on]v perfect one,
IT will not blow or gar out.
IT gives a clear, white light.
IT is like an engine head-

light.
1T throws thelight straight
ahead from 2&) fgt
IT burnskerosene,
Send for book (free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount. |
QW —ESTABLISHED 1840.

The Hanson Hydraulic Ram

Iou% more effective with a given supply
and head of water, than any other
e ram made. Booklet free.

B D F. B. HANSON, 176 Center St.,
A Handsome Book
on Summer Travel

New York.

The Baltimore & Ohio R. R. Co. has just issued a hand-
some book descriptive of the various summer resorts,
in the mountains and by the seaside, adjacent to or
reached by its system of lines.

It is finely printed and illustrated by a number of very
fine cuts. Send 10 cents to CHAS. O. SCULL. General
Paﬂseneer Agent, Baltimore. Md., for a copy.

THE PEERLESS |

Cooks a Whole Meal

Over One Burner,

on gasoline, oil, gas or common cook
stove. The steam whistle blowswhen
Cooker needs morewater. Nosteam
in the house! No offensive odors!
Burning,scorching or overcook-
ingimpossible. Vegetables that al-
- ways lose much of their flavor and
become watery, soggy and indigestible by boiling, are
made dry, light and healthful. Meatsand poultr
matter ho wtough , aremade tender and palatable. Will
Pay for1tselfin One Seasonfor Canning Fruit.
The Housekeeper’s Friend; the Agent’s Bo-
nanza. Aeents Wanted, either sex, Exclusive territory.

Adares PEERLESS COOKER CO,, Buffalo.N.Y.

§

The Light Running
TR TR

SUPERIORITIES
Lightest key-touch, greatest speed. most convenient paper feed, best for both
correspondence and manifolding. best system of scales.

FROM THE. U. 8. GOVERNMENT—-DEPARTMENT OF THE INTEI%%R.

n E " s M o R E The World’s Greatest Typewriter.

ESTABLISHED :

Washington, November 23

Densmore Typewriter Company.

Gentlemen: We have now in use in the Bureaus of this Department
nearly eighty Densmore machines. We have no complaint from the users
of them, hence we conclude they are giving entire satisfaction.

Respectfully.

(Signed) HIRAM BUCKINGHAM, Custodi

Fo his own interest. who deals in Arms and Ammunition. or who shoots a Rifle

Pmol or Shot Gun. and has not a copy of IDEAL HAND BOOK, No.7.A.

I s of solid information. Just out. (Mention Bcientific American.) BE
and send for one FREE to all countries.

Bend for
IDEAL MPE. Con Haven, Cn U, 8. A.

Drawer A, New liaven, Ct..

AL and WO
nTWoi-l‘iﬂ‘.RS’on

SCROLL 8A
lowrlsms,

iz MACHINERY,
AD N Machine;
25 VERY I.OVI PRICES!

| AKE
Band 4 cents for large Illus. Catalog.
THE WILKINSON CO.,
83 Randoiph St.y Chicage.

MANUFACTURE OF STARCH FROM

Maize.—By J. Kriegner. Full details of the process.
With one illustration. Contained in SCIENTIFIC AMER=
ICAN SUPPLEMENT, No.101%2. Price 10 cents. 1'0 be
had at this office and from all newsdealers.

«“‘SCIENCE”» MECHANICS.
DESCRIPTIVE CIRCULAR FREE.OPEN COURT PUB.CC.CHICAGO.

ight and fine machinery to order; models and elec-
trioe workspecialty. E.O. CHASE, NEWARK, N. J.

M l“ ERA I.IZ ED rubber hose, belting, packing, ete,

Isbetter and cheaper than vu‘can-
ized. Agents wanted. Mineralized Rubber Co., New York

A MONTH AND EXPENSES ; exper-
ience unnecessarr position permanent ; self
geller. Pease Mfz. Co., Cincinnati, Ohio
MLANTERNS WANTED 8R°ckenants
HARBACH & CO. 809 Filbert St.Phila,P:
Ic MFra. Co., 899 Clinton: Street, Milwaukee, Wis.
DlE Mggglts T%ols. %gx_:ecml alad nge?l(}%achmetg
m: 0 order. ces moderate ENAR
32 to 38 South 6th Street, BROOKLYN, N. Y. A

MACHINES. Corliss Engines. Brewer: ﬁ'
nnd Borrlers’ Machinery. THE VILTER

Locates Errors to P

'"DOI‘I referrin

copying e nlrlel. Eastly apalies -unm.f
nces, = Purtlc:

HENRY ‘wLDMAN. A thor

143-140 La Salle St.,

-ndA

and xnnnm
Chicago.

WATER WHEELS.
SEND FOR PAMPHLET.

JAMES LEFFEL & 00.,
Springfield, Ohio, U. 8. A.

TURBlNE

ODELBS £ EXPERIMENTAL WORK.BMALL MACHINERY
1H’;VPEEI.YVI‘E.;‘isf_l'.l'g MNEW YORK STENCIL WORKS 100 NASSAU BT N:.V.J.

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfield, Wlth directions tor construction. Four
engravings. Contamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5%. Price 10 cents. To be bad at this
office and from al) newsdealers

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO.

Free: Illustrated pampblet containing testimonials from leading concerns.
DENSMORE TYPEWRITER CO.,

316 Broadway, New York

DI xo N !s Write the Smoothest and
" . Last the Longest.
American Graphite Mention SCIENTIFIC AMERICAN

P E N c l L and send 16 cents for samples

worth double the money.
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N.J.

DOUBLE SPEED INDICATOR

applied to shaft revolving either
right or left. Accurate and re-
liable. Has split cap for
=) pointed centers. Tools,
metals, manufacturers sup-

Price

ARBORUNDUM )3

ARDEST ABRASIV OWN. E;

IAMO] Powna wasnTUT N‘ R}-(LouR.
DWDER GRYSTAL HEEL;SLAB %JEF
CARBORUNDUM /VOIVGAH[L rr

Before Buying a New Harness, send 2c.
stamp for illus. catalogue giving full de-
55 scription _of Custom Hand - made Oak

ather Harness. Sold direct to consum-
ers at wholesale pnces Weé)%v the fght.
KING HARNESS CO., M hurch St.,
Owego, N.Y. §F Send for catulogue S. 4.

plies. Geo. W. Church. 109 Fulton St., N.Y.
‘Worcester, Mass.

WUrcester Polytechnic ustitate Sromcester: dtasy

in Mechanical, Civil and Electrical Engineering and
Chemistry. 158-page Catalogue, showing appointments
secured b aduates, mailed free. Expenses low. 29th
year. . SENDENHALL, President.

Experimental & Model Work

E. V. BAILLARD, 106 Liberty Street, N. Y.
Quarter of Century 0l1d.

CHEAP. STRONG,

WATERPROOT.

Not aﬁec(ed lﬂ gases.
No RUST nor KATTLE.
Outlasts Tin or Iron.
A durable substitute
for piaster on walls. Waterproof sheathing of same ma-
terial, hest and cheapest in the market. (2% Write for
samples ete.
THE FAY MANILLA ROOFING CO.,
517-519 Point Street, Camden, N.J.

ELECTRO-CHEMISTRY, RECENT AD-
vances in.—By J. W. Richards, A. C Ph.D. A veryex-
haustive and mterestm%pdper on the progress that has
recently been made in t he app aratus for and methods of
prosecuting work in the domain of electro-ch

217 E. Main Street, Louisville, Ky.

DEAFEARVEPGRATOR:

Deafnesson 8trictly Seientific principle. Satisfaction guaranteed.
Circularsfree. EAR VAPORATOR CO., 195 LaSalle St., Chicago.

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted. Fine Catalog, 400
Nllustrations, mailed free, it gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY, 33-35 Adams 8t.. Ch.cago.

T
Contained in SCIENTIFIC AMERICAN SUPPIEMEK\’{‘.
Nos. 1014 and 1015, Price 10 cents each. 1o be
had at this office and from all newsdealers.

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

& ' VENI, VIDI, VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS.

Send for Illustrated Cata-
logue—2 cent stamp.

ThiS 1S the
Eyact Si3e of
Pidure it makes

This pieture made from a photograph taken by the Quad.

COMPACT! SIMPLE!
INEXPENSIVE !

A PRACTICAL CAMERA
(Not a mere toy) for

$5.00

THE

QUAD

is the o Camera using the
new Qu. ruple Plate Holder
Size of Camera 45§ by 456 by 6
inches. Makes a picture
T{]S}ﬁ inches. See iilustration.

e largest Picture and the
Smallest Camera combined
ever made. A double Convex
Corrected Achromatic Lens,
and a shutter for intsantan:
eous or time exposures. In-
strutions with each Camera.

f you send 25 cents with
your order as a guarantee of
good faith we will ship Cam-
era by express C. O. D. for bal-
ance, $4.75, subject to examin-
ation before you pay for it.

o % l;n cef/w&ts n m;tgl?ps
cture a -
tmted catalo ue
CLOSE &. CONE,
Dept. C,

114 Nassau St., New York

© 1896 SCIENTIFIC AMERICAN, INC.

A Valuable [3ook

708 Pages.

12,500 Receipts,
Bound in Sheep, 6.

Price $5.
£6.50.

This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the =ci-
entitic American during the past fifty years; together
with many valuable and important additions.

Over T'welve Thonsand selected Receipts are
here collected; neariy every branch of the useful arts
being represented. It is by far the most comprehensive
volume of the kind ever placed before the public.

bhe work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workersin all parts of the world; the information given
being of the highest vaiue. arranged and condensed in
conciseform convenient for readg

imost everyinquiry thatcan be thought of. relating
to formulge used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are engaged in any branch of industry
probably will find in this book much that is of practical
vaiue in their respective callings.

hose who are in search of independent business or
empioyment, reiating to the home manufacture of sam-
ple articles, ‘will nd in it hundreds of most excellent
suggestions. 8F~ Send jor Descrivtive Circuiar.

MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yerk,

Half-Morocco,
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Wdvertisements.

ORDINARY RATES.

Inside Page. each insertion. - 735 centsa line
Back Page. each insertion. - « 1.00 a line

8 For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. Thisnotice shows the width of the line,
andis set in agm:e tyce. Fngravings may head acver-
tisements at the same rate per agate iine, by measure-
ment, a8 the letter press Advertizements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Palmer Tires

give the rider ¢
confidence

THEY are the only tires you are sure of get-
tlnﬁi‘ ome on if punctured. Air will not escape
for hours. Palmer Tires are the easiest riding,
quickest r smxred and fastest Tires, They mar
the high-grade wheel. They are expensive. Send for
eatalogue. PALMER PNEUMATIC TIRE CO., CHICAGO.

Typewriter
Patent

This company owns Letters
Patent No. 558,428, issued April
14, 1896, covering broadly all
machines in which the cylinder

turns up to expose the line of
print, or in which a duplex or
cross ribbon feed is used. The
patent also covers many other
features of modern typewriter
construction. Infringers will be
vigorously prosecuted.

Wyckoff, Seamans & Benedict.
327 Broadway, New York.

antol 's Patent Steel Belt Lacing.

The simplest, cheapest
and mos })ertect elt
Fastening for all kinds
of belting. Sam-
ples sent rer

The Bristol Co.

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

g A R

R R R R S

jasysenGan

This Company owns Letters-
, Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
covering all forms of

{  Microphone Transmitters
or contact Telephones.

Seientific Qmevican,

[JuLy 4, 186,

THE AMERICAN WALTHAM WATCH

Company guarantees

ment it turns out against any defect in
material or construction.

holds good the world

WALTHAM movements, the R/IVERSIDE,
are within the reach

of every one; they keep accurate

time and will last a lifetime.
retail dealer will supply these movements
in any quality of case desired, either

for ladies or gentlemen.

For sale by all retail jewelers.

and “ROYAL

00
[ -

The $
POCKET KODAK

EASTMAN KODAK CO.,
Sample photo and booklet ROCHESTER, N. Y.

Jor two 2-cent stamps.

every watch-move-

That guaranty
over. Two

7

N\
\\

A\

Any

AG ENIS WANTED. oo, FyNE TOOLS NEvERYSyop,
CATALOGUE

aoce: C.H.BESLY & CO.

"ANDAGENCY. CHICAGO, ILL.US.A.—

Gas and Gasoline Stationary Engines
7 J\ GASOLINE TRACTION ENGINES
COMBINED ENGINES & PUMPS

By Any One
For Any Purpose
CHARTER GAS ENGINE CO0., P.0.Box 148, Sterling, Ill.

PREISTMAN SAFETY OIL ENGINE

*“A thoroughly successful commercial En-
gine using a Safe Oil.”—Franklin Institute
No Extra Insurance, No .

THE ORIGINAL SINGLE-TUBES.

are made of proper rubber, pro-

per fabric, properly put together

—proper tires in every way
ake bicycling pleasure absolut

Hartford Tires are furnished with
most bicycles of highest grade.
Can be had on any.

THE HARTFORD RUBBER WORKS CO.

HARTFORD, CONN.

Nine Governments. Used for [§
nearly every purpose
PREISTMAN & CO., Incorp’d L .

30 Bourse Bldg o PHll A ELPH

by Orgs” Pty e / New York.  Philadelphia.  Chicago.
A[ P I'l[]ﬂ T L

THE ACKNOWLEDGED

PERFECT |
PULVERIZER

Of All Refractory Substances

Is the . Griffin Mi",” whose first cost, wear, and operating ex=
pense is much less than stamp mills, and which yields a larger product
at less cost than any other mill, with perfect success in every instance.

It will work by either the wet or dry process, and deliver a uni-
formly sized finished product of from 30 to 350 Mesh, with equal facility.

- Its capacity is 3 to 4 tons per hour on Phosphate Rock, 1 }4 to 2 tons per

hour on Portland Cement, Quartz Ores, etc.

Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to

Bradley Pulverizer CO., No. 92 State Street, Boston.

ALL ARITHMETICAL
PROBLEMS
solved rapidly and accurately
by the Comptometer, Saves
60 per cent oftime and entire-
ly relieves mental and ner-
vous strain. Adapted to all
commercial and scientific
computation, Whydon’t
getone? Write for pam,
FELT & TARRANT MFG. 06
52-56 ILLINOQIS ST. CHICAGO.

DORMRH’S
VULGANIZERS

are used all over the world.
Exclusive Manufacturers of Steam Mae
chines for Rubber Stamps. We also make
Dry Heat Vulcanizers. Complete outfits
from $10 to 81, ] Stamp and Stencil

Tools and Supplles Brass and Steel Dies }
for all purposes. Seals, Engraving and Jo3P
Die Sinking of all kinds. Establlshed 1860. 1
8® Send for Catalogues. T

THE J. F. W. DORMAN 00.

121 E. Fayette St,, Baltimore, Md. U, S, A,

¢ | No t

For SPORT or DISCIPLINE

with the Harmless Rubber

Tipped Arrow Parlor Game

oughtful parents willlet their

children grow up withoutthe training

and amusement found in this game

by all ages. Trade supplied by ELASTIO TIP CO.,
370 Atlantic Ave., Boston, 154 Lake St., Chlcago. 46Market
St., San Francisco. Sample mailed post paid, $1.00.

Know
Don’t

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following standpoints: 1.
The use of the cycle by persons in health. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

JESSOP'S STEE

FOR TOOLS, 5AWS ETC.
WM JESSOP & SONS L2 9i JOHN ST NEW YORK

-THE VE RY
BEST

No DIRT. No SMOKE No NoisE.

PENNSYLVANIA [RON WORKS COPANY.

Launch with 9-1. H. P. “ Globe” Engine Eropeny of
F. Milne, 1sland Heights,

il Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. &

No LICENSE. ABSOLUTELY SAFE.

Know

Simply a question of knowing what
you get, or guessing at it.

Price of Columbia bicycle certainty,
$100.

Pope Mfg. Co., Hartford, Conn.

BUILDERS OF THE

" “GLOBE” GAS ——=

GASOLINE ENGINES

for Stationary and
Marine Service.

¥~ Catalogues and Prices on application.

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
EU JOHNSON & CO.S INK, Tenth and Lombard
Sts , Philadelphia, and 47 Rose St., ’opp. Duane, New York

© 1896 SCIENTIFIC AMERICAN, INC.





