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THE LEVITT-MULLER ELECTRIC LIGHTING SYSTEM
AND MULTIPLE CIRCUIT DYNAMO.

The deep and unprecedented interest in electricity which
everywhere prevails, has stimulated our electrical inventors
to great activity, and while it may be true that there are
many failures to reach beyond a certain already attained
economy and excellence, yet, taken all in all, ‘electrical
science is advancing steadily and surely, and occasionally
an inventor outstrips his competitors, and produces some-
thing better than that which previously existed. Mr. Hans
J. Miiller, a prolific electrical inventor of this city, seems to
have been very successful in this respect, having devised a
new dynamo-electric machine which is claimed to be inde-
pendent of existing patents. He has also invented new
forms of arc and incandescent lamps, all of which work
very successfully, and in many respects appear to be marked
improvements.

The new dynamo, which is shown in perspective in the
foreground of our larger engraving, and in transverse sec-
tion in one of the smaller engravings, is capable of yielding

employed in widely different kinds of work. The dynamo
shown in the illustration furnishes four separate circuits,
with electric currents for as many different uses. One cur-
rent is used for the arc light, another for incandescent
lights, another for the transmission of power, another
for electroplating. By simply duplicating some of the
parts of the machine, the number of different circuits
supplied may be indefinitely extended, and the currents
may be used interchangeably for the arc lights, incandes-
cent lights, electric motors, electroplating, storage of elec-
tricity, ore separating, and in fact for any of the purposes
to which electricity is applied. The production of a num-
ber of separate and distinct currents in one machine is a
novel feature claimed by Mr. Miiller, and one that is of
great utility. For example, by using one of these machines
a hotel may have arc lights in the halls, offices, and in
front, while its parlors and private rooms may be supplied
with incandescent lights, and power may be furnished for
its various operations of the kitchen and laundry. Similarly
public and business buildings and private -dwellings may be

a number of separate and distinct currents which may be | equipped, and steamers may be provided with arc lights for

the decks and bead lights, while the state rooms and cabins
may be provided with the softer and mellower incandescent
light.

This desirable result is secured by employing a series of
armature coils or bobbins, A, in an armature wheel rotating
between the poles of two powerful multi-polar field mag-
nets, B, the several bobbins being divided into series, each
series being connected with a series of commutator bars
forming commutator cylinders, each being provided with a
pair of collecting brushes, which deliver the current to the
circuit upon which it is used.

To economize power the bobbins of the armature are
arranged so that they are diagonal in relation to the poles of
the field magnet. This plan allows the bobbins of the arma-
tures to be removed from the vicinity poles of the field mag-
nets with less force than would be required were the bobbins
exactly radial.

The peculiar form of the armature wheel insures another
important result—that is, the creation of a current of air
throughout the machine which keeps all of the parts cool.

[ Continued on page 114.]
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THE WAR IN EGYPT.

The prospect of a speedy termination of the Egyptian
difficulty does not improve. Indeed, it looks now as though
England has on hand a serious war which is not likely to be
brief, even if no general European complication arises
from it. )

Meantime the industries of Egypt are grievously deranged;
trade is at a stand-still, all manufacturing operations are
suspended, and agriculture is largely interrupted.

The geographical and the social characteristics of Egypt
are peculiar, and of such a nature that war affects the coun-
try far more disastrously than would be possible in any
other land.

The Europeans who have been driven out furnished most
of the capital for all commercial and industrial enterprises,
filled most of the positinns requiring scientific knowledge
or mechanical skill, and controlled the majority of the means
for making productive and profitable the labor of the native
masses. In their absence a speedy revival of prosperity is
impossible, e¢ven if the war should end at once.

Within the past twenty years the agricultural products of
Egypt have been nearly trebled by means of the capital and
machinery introduced from Europe. The irrigation and
consequent cultivation of vast areas of sugar and cotton
and corn land have been made possible by the introduction
of steam pumps and other modern irrigation machinery.
Were the natives able to operate such machinery they can
not now do so for lack of coal, and 0 to a serious extent
they cannot produce the crops on which their prosperity de-
pends.

The cotton-ginning factories and steam-presses, by means
of which the cotton crop of Egypt has been made fit for
profitable exportation, were introduced by Europeans and
largely operated by them. The same is true of the sugar
mills and the railways and other means of rapid and eco-
nomical transportation. The natives themselves are incapa-
ble of operating the railways or of conducting an export
trade, were such trade possible in Egypt in time of war.
As a consequence the gathered crops are lying in the interior
unsold; cultivation is largely suspended, and thousands of
native workpeople are threatened with starvation.

The commercial and industrial arrangements incident to
the war are not confined to Egypt. Even if no harm befalls
the Suez Canal, and there is no suspension of traffic through
it, England cannot but sufferseverely, though indirectly, in
ber commercial and manufacturing interests.

Fully two-thirds of the cotton crop of Egypt, averaging
280,000,000 pounds, has hitherto gone to England. In the
Bolton district alore five million spindles are employed on
Egyptian cotton; and in the whole of England some twenty-
five thousand workpeople are employed upon this staple.
The stoppage of the supply cannot but affect them disas-
trously.

The large dependence of English industry upon Egyp-
tian products is further illustrated in the case of cotton-seed,
about nine million dollars worth of which is imported an-
nually. Last year Hall alone took 120,000 tons, and in its
crushing twenty-five hundred men and boys were employed.
Still more serious will be the effect of the stoppage of the
supply of Egyptian cotton-seed upon English agriculturists,
who depend very largely upon cotton-seed oil-cake for feed-
ing their cattle. The English soap-boilers use about fifty
thousand tons of Egyptian cotton-seed oil a year, and must
likewise severely feel a cutting off of the supply from that
region. England also draws from Egypt annually six or
seven million dollars worth- of wheat and beans, three mil-
lion dollars worth of sugar, and more than two million dol-
lars worth of wool, ivory, gums, and other native products.

In return for all these, Egypt has taken manufactured
goods, machinery, coal, and cotton fabrics, the producers
of which cannot but lose heavily by the ruin which has
fallen upon Egypt.

How far these English losses will react upon American
trade it is impassible to foresee. The deficiency in cotton
and corn can be made good from this side, but it is doubtful
if any marked advantage will accrue to American producers
unless the war should involve other powers than Egypt and
Great Britain.

The first effect anticipated by our shipping merchants is
an advance on ocean freight and in marine insurance
through the withdrawal of first-class steamers for transport
service to the seat of war, and the substitution for them of
second and third-class freighters in the regular carrying
trade.

_———————
A RECENT AURORA.

There was a superb exhibition of auroral light on the night
of the 4th of August. We do not know how far over the
country it extended, but from an elevated locality among
the Connecticut hills the celestial show was beautiful in the
extreme. The display commenced about 9 o’clock, when
the whole northern sky was illuminated with a light of sur-
passing softness, singularly colorless and serene in aspect,
like the breaking of the dawn on a summer morning, or the
silvery light that attends the rising of the summer full
moon.

The quiet phase was of short duration. The arch of white
light widened and broadened, encroaching on the east and
west, and touching the south with dellcately penciled rays.
The coloring took on bluish and greemsh tints. Streams
of light darted from the north, north-west, and north-east,
reaching to the zenith, and dimming the luster of the bright
stars, upon whose domains they ruthlessly intruded. Two
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brilliant streamers met above Arcturus, surrounding the
ruddy star with a transitory corona; others threw their
ethereal beams over the Great Dipper, the Polar Star, and
Cassiopea, immersing them in a hazy light, through which
the stars glimmered and twinkled in subdued lWrightness.
The lesser stars ceased to shine amid the all-pervading glow,
and a portion of the Milky Way, grandly defined in the
earlier evening, was completely hidden from view.

The scene changed with every glance to the heavens.
The streamers dissolved, new ones took their places, waves
of brigiitness undulated over the sky, celestial banners
were unfurled, and squares and triangles mingled in the
celestial architecture, the varied forms making their rapid
course over the sky, now uniting in vast masses, now break-
ing in pieces, now joining in bands, and now rolling out into
vast draperies, with which to curtain the sky. About 10
o’clock the show reached its culmination with a grand finale
in the northeast, in which the most brilliant features of the
display were concentrated in the closing scene. The light
was like that with which in high localities the sun some
times irradiates a portion of the landscape while the rest is
left in shadow. Thus the aurora lighted a hill-side in the
distance, and thus this weird agent of the sun threw its
beams through the trees in a neighboring pine grove, dis-
tinctly outlining their forms and gleaming like sunlight be-
tween their trunks and branches. A charming feature of
the show was the fall of three meteors from the bowl of the
Dipper. The first and third were of the ordinary kind, but
the second was as large as a star of the first magnitude, and,
as it exploded, left behind a train of crimson light, thus
furnishing, for a few seconds, the one clement that was
wanting to the perfection of the exhibition. For, unlike the
grand display of the 16th of April, in which all the hues of
the rainbow were represented, the aurora was almost color-
less, being white, slighty tinged with blue and green.

At 10 o’clock the moon made her appearance upon the
scene, and, though in waning glory, her light was sufficient
to break up the brilliance of the show. When, at the latest
observation, she was nearly half way to the zenith, the north-
western sky had resumed its normal condition, though auro-
ral banners were still faintly floating in the northeast.

The cause of these aurcral outbursts is a question of uni-
versal interest. . The sun is now passing through the maxi-
mum period of sun spots, and a condition of great disturbance
agitates his fiery mass. Itisgenerally believed that sun spots
and aurora bear to each other the relation of cause and effect.
No human being has ever yet found out why a storm in the
sun is followed by a display of auroral light in our atmo-
sphere. Nothing in modern astronomy is more desired than
a solution of the mysterious relation existing between the
sun and his family of worlds. For, doubtless, when our
skies are illumined with auroral light, every planet in the
system responds to the same all-pervading power. No one
knows how many centuries of observation must pass before
the key is found to solve the mystery. But, in some unex-
pected hour, light will break forth from the darkness, and
the secret of the sun’s physical structure will be compre-
hended.

-_— e r—
FREIGHT CAR COUPLERS.

A correspondent, who has given much serious thought to
the question of preventing the slaughter of railway men
while making up trains, expresses the opinion that an auto-
matic coupler for freight cars is a mechanical impossi-
bility, so long as the present custom prevails of allowing
each car builder or railway company to make the height of
the coupling point whatever individual convenience or
caprice may dictate.

The use of automatic couplers on passenger cars has been
made possible by having the bumpers and coupling centers
at the same level on all cars using the same coupling system.
Corresponding uniformity in freight cars would make auto-
matic couplings successful with them; and, in our corre-
spondent’s opizion, such uniformity of couplinglevel should
be compelled by legislative enactment. He says: ‘“ Mine
owners are compelled to sink expensive shafts and slopes,
and to spend thousands of dollars in other ways, for the
safety and health of their men. Why should not one class
of men be protected as well as another, and by the same
means—Ilegislative—if the humanity or self-interest of em-
ployers does not lead them to do it? Once get uniformity in
height of bumpers and coupling centers, and the successful
automatic coupler will be easily attained, but without uni-
formity the time of inventors and committees of master car
builders, and the money spent in their investigations, will be
worse than wasted, for such efforts only delay the pressing
of the subject to the vital point—uniformity in height of
bumpers and coupling centers, particularly the latter.”

Touching the alteration of existing cars, our correspon-
dent says he has never seen any cars with low couplings
where any serious mecharical difficulties were in the way of
raising the coupling centers to make them correspond with
cars having higher coupling centers.

If this opinion is correct the first step toward uniformity
would be a general agreement with respect to a standard
height for coupling centers for all new cars and all repaired
cars which would readily admit of a change to the standard
height or to something near it. The diversity which now
prevents the use of automatic couplers would thus be gradu-
ally done away, at least on the lines which carry the great
bulk of the freight of the country, and in whose busy yards
most of the coupling accidents occur,
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Proposed Change in the Government Academies.

In their scope and spirit the government academies at
West Puint and Annapulis have given occasion for two seri-
ous objections. They are expensive schools, and each hasa
capacity far in excess of the present needs of the service it
is intended to recruit. The national desire is that the army
and navy shall be of the smallest dimensions. Both are
already over-officered; yet these government training schools
are annually graduating large numbers of cadets for whose
services there is no demand. The appointment of cadet en-
gineers at the Naval Academy has already been suspended
under the provisions of the navalappropriation bill, approved
August 5, and there has been serious talk of shutting up the
academy altogether. On the other hand, both the Naval
Academy and the Military Academy have been charged with
a tendency to train up classes of young men to regard them-
sclves as superior to the common run of civilian students.
They are officers of the United States Army or Navy, and
not to be rated with ordinary work-a-day people who have
no ambition above civil life. If this prejudice had the effect
of giving the young cadets nobler aims and broader views
of their duties and responsibilities, it would be less unpopu-
lar; but it does not show itself that way. Hence the dispo-
sition of many people to question the utility of supporting
the schoel any longer.

A Dbetter view of the situation has been taken by Lieuten-
ant T. H. Stevens.
have their capacity more completely utilized; and the plan
he suggests in the Usited Service Magazine seems to be equally
well calculated to correct the tendency to professional nar-
rowness in the spirit of the schools. His plan contemplates
the admission to the Naval Academy of a large number of
boys who should be at private expense for maintenance, as
in private institutions of learning. The number of students
should be such as to furnish graduating classes of at least a
hundred. From this number he would have a few selected
each year for naval officers from among those most fitted for
and most desirous of entering the service. A similar plan
would answer as well for the Military Academy. In this
way, with very little, if any, extra expense the government
would help to educate great numbers of young men, who
would be valuable as citizens, and who would be in time of
war c<pecially well fitted to do good service as volunteer
officers. Such an enlargement of the scope of the govern-
ment schools would do much also to increase their popular-
ity; and by furnishing a larger body of students to select
from would enable the government to recruit the military
and naval service with a superior class of young officers.

To our mind the advantages of the suggested change
would not end here. The reflex effect upon the personnel
of the army and navy, in preventing the development of that
profesgional narrowness and conceit so apt to show itself
amnng voung men set apart early in life for a special pro-
fession carrying authority, and trained exclusively for official
position with and by others paving the same limitation of
life purpose, would be largely prevented in officers educated
primarily.. as civilians. With ties of student friendship
reaching out into every department of civil life whither his
school fellows have gone it would be impossible for the
young officer to become the victim of professional bigotry
and exclusiveness. Andif the nation should again have occa-
sion to put into the field its citizen soldiery, officered by men
drawn from civil life, there would be little risk of seeing re-
peated the disgraceful and costly exhibitions of professional
jealousy which so many ¢ regular” officers showed in our
Jate war toward those who had not been trained at West

Point.
L e —

Hygiene for Horses,

Dr. C. E. Page gives the Medical and Surgical Journal
some suggestions on keeping horses in health which are not
only in agreement with the best teaching but sustained by
his own and others’ experience:

“The custom of working or exercising horses directly
after eating; or feeding after hard work, and before they
are thoroughly rested; baiting at noon, when both these
violations of a natural law are committed: these are the
predisposing causes of pinkeye, and of most diseases that
affect our horses. Keep the horse quiet, dry, warm, and in
a pure atmo: ph-re, the nearer outdoor air the better, and
stop his feed entirely at the first symptom of disease, and he
will speedily recover. It has been demonstrated in tens of
thousands of cases in family life that two meals are not only
ample for the hardest and most exhausting labors, physical
or mental, but altogether best. The same thing has been
fully proved in hundreds of instances with horses, and has
never in a single instance failed, after a fair trial, to work
the Dbest results. An hour’s rest at noon is vastly more
restoring to a tired animal, whether horse or man, than a
raeal of any sort, although the latter may prove more
stimulating.

‘“The morning meal given, if possible, early enough for
partial stomach digestion before the muscular and nervous
systems are called into active play; the night meal offered long
enough after work to insure a rested condition of the body;
a diet liberal enouch, but never excessive; this is the law and
gospel of hygienic diet for either man or beast. I have
never tried to fatten my horses, for 1 long ago learned that
fat is disease; but I have always found that if a horse does
solid work enough he will be fairly plump if he has two
sufficient meals. Muscle is the product of work and food;
fat may be laid on by food alone. = We see, however, plenty
of horses that are generously—-too generously—fed, that

Instead of closing the schools he would ;
'from the wall, and you could shake out a cupful.

still remain thin, and show every indication of being
under-nourished; dyspepsia is a disease not confined exclu-
sively to creatures who own or drive horses. But for per-
fect health and immunity from disease, restriction of exercise
must be met by restriction in diet. Horses require more
food in cold than in warm weather; if performing the same
labor. In case of a warm spell in winter I reduce their
feed, more or less, according to circumstances, as surely as
I do the amount of fuel consumed. I alsoadopt the same
principle in my own diet. The result is, that neither my
animals nor myself are ever for one moment sick.”

O r————

The Overflow Bug.

The following experience of Mrs. A. E. Bush, of San
Jose, California, is given in Nature. The insect popularly
denominated ‘“overflow bug” in California is the Platynus
maculicollis, Dej.

‘““We lived in Fresno county two years, in the north-
eastern part, and in the foot-hills of the Sierra Nevada. It
is hot and dry there; no trees and many rocks where we
were; thermometer ranging from 95° to 108° for about three
months, In June and July, when hottest and driest, the
‘overflow bugs’ filled the air between sunset and dark; you
could not with safety upon your mecuth, They would light
all over your clothes; they filled the houses, they swarmed
on the table, in the milk, sugar, flour, bread, and every-
where there was a crevice to get through. Take a garment
It wasa
veritable plague. In a shed where the boards had shrunk,
and the cracks been battened, the spaces between the
shirunken boards were packed full. They were flying for
about two weeks, and then they disappeared mostly, or
they did not fly much, but were hidden under papers,
clothing, and every available place. In November, before
the rains, they spread around but not to fly; make a light
in the night, and you would see the floor nearly covered;
lift up a rug and the floor under would be black, and they
would go scuttling away for some other hiding. I had
occasion to take up a floor board after they had apparently
disappeared, stragglers excepted. The house was upon
underpinning two feet or more from the ground. When
the board was raised, there were the overflow bugs piled up
against a piece of underpinning, making such a pile as a
half bushel of grain would make. They were all through
the foot-hills the same, and much the same in Los Angeles
about Norfolk, but they did not fly much in the latter place.
In Los Angeles tliey seemed to be worse before the ¢ Santa
Annas,” a hot wind from the desert filling the air with
sand; and though the chickens were ever so hungry for
insects, they would not eat the overflow bugs You send

for a sack of meal, and when you open it you see a handful .

of overflow bugs; in the night you put up your hand to
brush one from your face, and then you get up for soap
and water to cleanse your hand.
put on garments without shaking, you get them quickly off
and shake them.”
———— e ——
Ancient Works in Florida.

The Travers Herald describes the finding of an ancient
work in the digging a canal between Lakes Eustis and Dora,
to open up the more southern lakes of the great lake region
of Florida.

The first excavations revealed the existence of a clearly de-

In the morning, if you

The Abatement of Smoke,

The Smoke Abatement Exhibition in London, just closed,
was visited by 116,000 persons. The variety of apparatus
exhibited was so great that about athousandapplications of
the tests were necessary. The tests were conducted by
Professors;Roherts and Franklin, The chairman of the exhi-
bition committee said when the prizes and awards were dis-
tributed that the exhibition had shown that smokeless kitchens
were possible and could be fitted to any house. The consump-
tion of gaseous fuel afforded the most promising solution of
the problem how to relieve cities from the nuisance of smoke.
The committee had decided, if they could find sufficient
support from the public, to form an institute, among whose
objects would be to promote the better utilization of coal
and coal products—to determine practically and scientifi-
cally the means actually available for heating houses as at
present constructed without producing smoke, by enabling
the committee to examine the subject generally and report
for public information.

The special Dr. Siemens prize of 100 guineas for the best
utilization of coal was divided and awarded to the Dowson
Economic Gas (ompany and the Falkirk Iron Company;
the ladies’ prize of 50 guineas for the best smoke-preventing
coal-burning kitchener was divided between J. F. Constan-
tine and the Eagle Range Company. A resolution to form a
smoke abatement institute was adopted.

‘'The Largest Leather Belts,

The largest belt ever made from a single width of hide is
said to have just been made by the Jewell company of Hart-
ford for a New York flouring mill. It is forty-eight inches
wide, ninety-six feet long and weighs one thousand pounds.
—[Buffalo Express.

The Hartford Hvening Post says that the Jewells are now
making two still larger belts than the above for one of the
largest rubber factories in the country. One is 48
inches wide and 120 feet long, the other is 44 inches wide
and 150 feet long, both double thickness. These are the
largest belts that can be made from a single hide, as no hide
can be solid and thick more than four feet in width. It is
but a few years since belts of these proportions could be
made, or pulleys on which to run them, and in no country
but this is it done now.

The establishment of Messrs. Jewell is one of the most
extensive and best organized in the world. In the produc-
tion of good belting many processes are employed requiring
great skill and experience. Those who wish to acquaint
themselves with the details of this peculiar industry should
examine the series of engravings and descriptions of the
Jewell establishment published in the SCIENTIFIC AMERI-
CAN of February 14, 1880.

— 4 ——— e
Baking Powders,

The flourishing condition of the baking powder trade is
evident from a glance at the advertising columns of domes-
tic and religious papers. The cause is probably due to the
fact that better results are obtainable with them than with
their constituents used separately, and why? The best bak-
ing powders are made of cream of tartar and soda, mixed in
equivalent quantities, some inert substance being added to
keep them dry.

The cook or housewife used to buy the ingredients sepa-

fined wall lying in a line tending toward the southwest, from | rately and mix them when she used them, and usually the
where it was first struck. The wall was composed of adark | results were satisfactory. As she trusted to measuring them
brown sandstone, very much crumbled in places, but more | in teaspoons of various sizes instead of weighing them, of

distinct, more clearly defined, and the stone more solid as
the digging increased in depth. The wall was evidently the
eastern side of an ancient home or fortification, as the slope
of the outer wall was to the west. About eight feet from the
slope of the eastern wall a mound of sand was struck, em-
bedded in the muck formation above and around it. This
gand mound was dug into only a few inches, as the depth of
the water demanded but a slight increased depth of the
channel at that point; but enough was discovered to warrant
the belief that here on the northwestern shore of Lake Dora
is submerged a city or town or fortification older by ceu-
turies than anything yet discovered in this portion of Florida.
Small, curiously shaped bhlocks of sapdstone, some of them
showing traces of fire, pieces of pottery, and utensils made
of a mottled flint were thrown out hy the men while work-
ing waist deep in water. One spear head of mottled flint,
five and a half inches long by one and a quarter inches wide,
nicely finished, was taken from the top of the sand mound
and about four feet below the water level of the lake.

Hearing the Aurora by Telephone.

An observer of the recent aurora at Mont Clair, N. J.
August 4, writes that on connecting the two poles of his
telephone, one with the water pipe leading to cistern near
his dwelling, and one with the gas pipe leading all over
town, he heard the electrical crackle going on, sub-

stantially’ the same as is heard when the same connection is blossomi

course she sometimes got an excess of one or the other, and
the bread was either ‘“sour” or brown with soda. But
another and worse difficulty arose, for the adulteration fiend
invaded the cream of tartar can, and this article became of
such uncertain strength that only a prophet could tell how
little soda it would neutralize. This went from bad to worse,
until some samples were found that contained no cream of "
tartar at all. 'This was the golden opportunity for the ¢ bak-
ing powder ” men, and they improved it well. While some
tried to make a cheap article, others preferred to make a
good one, and amid charges and counter charges of alum,
acid, etc., they have gone on rolling up wealth for them-
selves, if not for their customers. For those who prefer
making their own baking powder we offer the following re-
ceipt: Pure cream of tartar, 2 pounds; bicarbonate of soda,
1 pound; corn starch, 1 ounce. All the incredients mustbe
perfectly dry before mixing, and very thoroughly mixed.
One teaspoonful is required for one pound of flour. If the
materials are not pure, of course the result will not be satis-
factory.

)t — o
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Magnesia for Wheat,

The author ranks magnesia along with nitrogen, phos-
phoric acid, lime, and potash. The proportion of nitrogen
and of phosphoric acid increases in wheat from the time of
ng to maturity. Lime, on the contrary, decreases,

made during thunder storms. He however reports that the and does not seem to play a very impoftant part in the pro-
auroral crackle was more delicate in its sound than the ! duction of the grain, but along with potash serves chiefly in
thunderstorm crackle, and that beside the crackle there were ‘the development of the straw. Magn‘esia is more important
at intervals of perhaps half a second each, separate short |than limein the formation of grain. The mean require-
taps on the telephone diaphragm that gave a slight ringing | ments of wheat in order to produce 40 hectoliters per hec-

sound.
- @ toro—

tare are: Nitrogen, 92 6 kilos; phosphoric acid, 37; lime,
25-2; magnesia, 12-2; and potash, 116 2 The ‘‘laying” of

A crLock was exhibited some time ago at Paris which fired wheat and other corn is not due to a deficiency of silica in
a shot every hour. Somebody says that its great practical  the stalks, but t a diseased condition, consequent on exces-

utility was ‘“ to kill time.”
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sive moisture and deficient sunlight.—H. Joulie.



114

Srientific Qmevican,

{AuGusT 19, 1882,

THE LEVITT-MULLER ELECTRIC LIGHTING SYSTEM
AND MULTIPLE CIRCUIT DYNAMO.
(Continued from first page.)

The arrangement of the field magnets, armature bobbins,
and connections is such that no bad effects are experienced
from induction, the current in one circuit having absolutely
no appreciable effect on that of another circuit.

This machine in ordinary working makes about seven or
eight hundred revolutions a minute, and the lamps supplied
by it seem to burn with absolute steadiness.

The arc lamp invented by Mr. Miillerhasa novel aircheck
which regulates the movement of the upper carbon. This,
in connection with other new devices, renders the light very
steady indeed. We show in our engravings two forms of
arc light, one burning a simple pair of carbons and limited
as to the time ‘it will burn continuously; the other form,
which is shown partly in section in Fig. 2, is of the same
general construction, but made in duplicate, so that it will
burn two, three, four, or more pairs of carbons in succes-
sion.

In this lamp, when the light-arc is very small, there is
very little resistance in the circuit, and the helix draws its
core inward, raising the free end of thelever, A, as far asthe
upper screw will permit. This causes a pawl to engage
with the ratchet-wheel of the feeding mechanism, which is
rotated a short distance in the proper direction to raise the
positive-carbon holder and lower the negative-carbon holder,
thus separating the carbon points. This operation is re-
peated every time the carbons approach each other too much.
The rapid descent of the carbons is prevented by the piston
attached to the upper or positive-carbon holder. The weight
of the upper carbon and its holder, acting on the ratchet-
wheel and its shaft, raises the lower carbon holder. As the
positive carbon is consumed twice as rapidly as the negative
carbon, the wheel which it moves must have twice the
diameter of the wheel which moves the negative carbon.
As long as there are any carbons in the first lamp, the cur-
rent passes into the positive-carbon holder, the positive and
negative carbons, the helix, the joint piece of the armature,
and from there to the generator. During this time the arma-
ture at the side of the helix is attracted by the pole piece at
the lower end of the helix. As soon as the first set of car-
bons is consumed to such an extent as to interrupt the cir-
cuit, the side armature is released from the pole-piece and is
pressed against a contact-strip which sends the current
through the second set of carbons. As soon as the second
set of carbonsis consumed the armature of that lamp is
released in the same way, sending the current to the third
set and so on. )

It will be seen that by this ingenious arrangement a battery
of lamps may be kept in operation for a very long time, in
fact the light may be made practically continuous.

Mr. Miiller’s incandescent lamp is shown partly in section
in two views in Fig. 3. In this lamp the inventor secures
the following important results: First, replacing the carbon
filament without breaking or rendering useless any part of
the 1&@mp; second, preventing the entrance of air through
the joints between the plug and ‘the conductors passing
through it to the carbon filament.

The glass globe or bulb is provided with a flaring strength-
ened neck, fitting very tightly on a beveled glass stopper or
plug, which is secured airtight by meauns of packing material
in a hollow base, D, adapted to be screwed on or otherwise
attached to a bracket or chandelier arm. The glass plug

Fig. 3.—_THE LEVITT-MULLER INCANDESCENT LAMP.

and the neck of the globe are ground together so as to fit
air tight against each other. A packing is placed around
the plug and theedge of the neck as shown. Two carbon
conductors of suitable thickness are passed through longi-
tudinal openings in the glass plug projecting from the top
and bottom of the plug, and secured in the plug by a suit-
able cement forming airproof joints.

Copper rings are cast or blown into the top and bottom of
the plug around the aperturesthrough which the carbon con-
ductors pass, and these rings project slightly from the ends
of the plug. Copper is then precipitated by means of elec-
tricity around the projecting ends of the carbons and the

.rings. By this means the projecting ends of the carbons

will be strengthened and prevented from being broken off,
and the joint will be made airtight.

The upper ends of the carbons are provided with slots into
which the ends of a carbon filament are passed and secured
by means of a peculiar cement. A glass seal tube projects
from the bottom of the plug through the base of the lamp,
in which it is secured airtight by means of cement. The
end of this tube extends through the plug, and is contracted
at its upper end. This tube is stopped at both ends, and the
intervening space is filled with mercury.

Two insulated spring-contact strips project upward from
the bottom of the recess in the lamp base, and rest against
the lower projecting ends of the carbons. Thé&e strips are
connected with conducting wires,B C, leading to the electric

o
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Fig. 2—THE LEVITT-MULLER CONTINUOUS ARC LAMP,

generator. A key journaled in the lamp base has at its inner
end a crosspiece, which is of sufficient length to separate the
strips and remove them from the ends of the carbons when
it {s in a borizontal position. When this crosspiece is in a
vertical position the strips are released and rest against the
ends of the carbons.

Should the carbon filament be destroyed or broken the
globe is removed, a new filament is inserted, the globe is re-
placed, and the air is exhausted.

In addition to these interesting inventions, Mr. Miiller has
devised a very successful magnetic ore separator, which is
seen irr the larger engraving beyond dynamo. He has also
perfected a storage battery for which great advantages are
claimed.

The headquarters of the Levitt-Miiller Electric Light
Company are at 540 to 546 West Sixteenth Street, New
York city.

_— -
Reproduction of Written or Printed Matter,

As if the number of autographic presses and hectographs
was not large enough to do all the copying required, new
processes still continue to hail from Paris, the Yankeeland
of Europe. This time it is J. J. Magne who has made an
ink, or pencil, possessed of such qualities that a writing or
drawing made with it, when dry, can be covered with a
fatty ink, and the paper being saturated with a suitable
liquid, it can be completely copied without being injured
itself. Common printing ink acts toward this saturating
fluid in precisely the same way as Magne’s pencil, -so that
printed matter and cuts can be reproduced in exactly the
same manner.

The liquid employed to saturate the paper consists of 150
parts by weight of acid (sulphuric is the best) and 350 parts
of alcohol. If intended for autographic reproduction, 1,000
parts of water should be added. The proportionsmay be
varied to suit the use that it is to be put to, but to prevent
injury to the originai, there must be plenty of alcohol.

Autographs for reproduction must be written with ink or
pencil, of such composition that they can take up the fatty
ink; the same kind is used for all kinds of paper whether
sized or not. The portions of the paper not covered with
ink are protected against the lithographic ink by an acid
composition which repels the greasy ink, does not attack
the cellulose, and, therefore, leaves the original perfectly
unchanged.

The ink consists of proteine substances (albumen, caseine,
fibrine, etc.), and of bichromated salts, alum, cyanides, etc.
In making it there is dissolved a quantity of water two or
three times as great as that of the albumen or other proteine
substance, a mixture of two parts of a bichromate or alum,
and one part of prussiate of potash. A certain quantity of
albumen is also beaten up with an equal weight of water.
The proportion of salts to that of albumen is-about as six to
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one hundred. The two liquids are finely mixed intimately,
and a suitable quantity of pigment added. The ink, whieh
must have pretty deep color, is unchangeable, remains thim
and fluid, and can be used with a pen, or pencil, or drawing
pen, on any kind of paper, except that very heavy paste-
board or too thin silk paper cannot be used.

Pencils or crayons used in this process consist chiefly of
paraffine colored with very fine lamp-black or ivory-black,
or with any other very finely powdered pigment for other
colors. When lamp-black is used the proper proportions are
sixteen parts of lamp-black to one hundred parts of par-
affine. To make pencils of different hardness the paraffine
is melted and the color added, and then a certain quantity
of ordinary rosin (colophony) is added, usually not over ten
per cent. The mass is cast into candle moulds when in a
semi-liquid state, and taken out when cold. These cylinders
are then cut in pieces and wrapped in strong paper, or covered
with wood like common lead pencils. i

The method of taking a copy of what has been written or
drawn is as follows: If the work was done in ink it is all
ready to copy as soon as it is dry. If it is done in pencil the
drawing must be steamed a few seconds by simply holding
it overa vessel of boiling water. After being air-dried it is
carefully floated, face upward, on the acidified alcoholic
liquid. There it is left until thoroughly saturated, and then
it is spread out on a sheet of glass or smooth board, and
inked with an ordinary lithographic roller. All the letters
and lines will be covered with the greasy ink. Assoon as
it .s supposed that it is sufficiently inked it is carefully
pressed with a damp spcnge on those places that have taken
the ink, and then washed with water. To remove the ex-
cess of moisture, it is spread out on a plate of plaster of
Paris, and then transferred to a stone or zinc plate, and the
copy taken. The precautions necessary in orderto preserve
the original copy are to wash it with carbonate of ammonia,
or of soda, rinsing with cold water, removing the excess of
water on a plate of gypsum or blotting paper, and then
drying it in the press between sheets of porous paper.

To reproduce anything that is printed with printer’s ink,
the following method is pursued : The mixture of alcohol
and acid is applied either to the face or back of the print
with a brush. The liquid instantly penetrates the paper;
the surface is then quickly washed off and the sheet carefully
spread out on a dampened plate of glass or wood. There it
is inked with an ordinary lithographic ink roller, gently
washed to remove the excess of acid, dried on the gypsum
plate, put on the stone and a sufficient pressure applied.
The transfer of the negative is finished, and the ordinary
lithographic process begins.

If both sides of a drawing or manuscript is to be copied,
both sides are blackened, one after the other, the operation
being carried out on one side as far as the transfer to a stone,
and then the other side is inked and transferred. When
copies of printed matter are to be made by this process, the
negative is transferred to a polished zinc plate and then
etched in the usual manner With acids.—Deut. Industrie
Zeit.

Treatment of Scars of the Face.

A most important branch of cosmetic surgery is treated
by Dr. C. L. Bull, of New York, in a reprint from the
Transactions of the Ophthalmological Society. He says:
‘‘ Persistent rubbing and kneading of scars of the face, both
those due to burns and those resulting from bone caries, as

Fig. 4—TRANSVERSE SECTION OF THE LEVITT-
MULLER DYNAMO.

preparatory to blepharoplasty, have, in a number of instances
in the writer’s experience, yielded most excellent results.
Adhesions of scars, slight or extensive, to the subjacent
parts, have been slowly, cautiously, and painlessly detached,
and a gradual absorption of the firm material in the dense
part of the scar has been brought about. So considerable
has been the result obtained in some cases that the writer
has come to regard this gradual extension and loosening as
an important part of the treatment in these cases.” When
one reflects on the amount of mental misery these scars often
cause, their removal becomes an object of great importance.
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The London Fisheries Exhibition.

Congress baving appropriated $50,000 for the collection,
transportation, and display of objects representing the fish-
ing interests cf the United States at the International Fish-
eries Exhibition at London, next year, Commissioner Baird
has issued a circular describing the character of the exhibits
desired and the proper way of forwarding them.

Two classes of articles will be carried to London for exhi-
bition, viz. : First, those which make up the ‘“collective
exhibit of the United States,” and second, those which are
entered for competition.

In the collective exhibit will be shown, in a systematic
and synoptical manner, illustrations of our marine and |
fresh-water animals of economic value, together with the
apparatus and methods of their capture and utilization, and
‘the commercial, scientific, social, historical, and legislative
aspect of the fisheries. It will include the most striking
features of similar exhibits made by the Fish Commission
in the Philadelphia Exhibition of 1876, and the International
Fishery Exhibition at Berlin, in 1880, together with many
additional ones never previously attempted. The major
part of this display will be borrowed from the collections of
the National Museum in Washington, but it will be neces-
sary to secure a considerable number of new objects.

It is considered especially desirable that the department
of competitive exhibits shall contain a very complete repre-
sentation of the various food preparations of fish—canned, |
dried, pickled, smoked, etc.—there being a constantly in-
creasing demand in England for goods of this description,
shipments to that country amounting, in 1881, to more than
$2,000,000, in addition to the very large exports to other
parts of Europe and to the European colonies in the East.
Manufacturers of boats and boat-fittings, angling apparatus
and costumes, and other similar articles, are also urged to
contribute. Medals in gold, silver, bronze, and diplomas
of honor will be awarded by a jury of experts. Professor
Baird is prepared toact, both in this country and in London,
as the representative of individual exhibitors, and to attend
to correspondence relating to applications for space, etc.

Goods to be exhibited, if delivered in Washington, Phila-
delphia, or New-York, will be carried to London and in-
stalled at the expense of the Government ; special arrange-
ments may be made for the return of articles at the close of
the exhibition. Prospectuses, blank application forms, blank
¢ lists of exhibits proposed to be shown,” and any informa-
tion desired will be furnished on application to the Com-
mission at Washington. Applications for space for com-
petitive displays should be made before the 1st of Septem
ber, 1882. The exhibition—swhich is under the patronage of
the Queen of England and the Presidency of the Prince of
Wales—will be opeuned on the 1st of May, 1883, in buildings
now being erected in the Horticultural Gardens at South
Kensington, and will continue for a period of six months.

—_— e o——
NOVEL DOOR SECURER.

We give an engraving of a very compact and convenient

device for securing doors. It is designed principally for the

use of travelers, and is very readily carried, and quickly
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PORTABLE DOOR SECURER.

and easily applied to the door, and when so applied renders
the door perfectly secure. The fastener is nicely finished
and nickeled, and weighs complete only one and one-half
ounces. It is provided with a morocco case, in which it is
placed when not in use. A metal strip is provided at one
end, with a flat hook, and a screw threaded rod is pivoted
to its opposite end. A U-shaped piece, whose shanks are of
unequal length, isapertured to receive the threaded rod, and
the ends of the shanks of the U-shaped piece project toward
the hooked end of the strip. This piece is secured in any
desired position on the rod by a milled nut screwed on the
outer end. The ends of the U-shaped piece have a flat,
smooth surface to rest against the surface of the door and
frame. The shorter shank is adapted to rest against a
moulding or casing, and is provided with a swinging leg of
such length that when it is swung outward its end will be
flush with the end of the long shank. When in use, the
hook of the metal strip is placed against the jam of the
door, and the U-shaped piece is turned in such a manner

' with compartments of uniform size, and any
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as to permit the closing of the door, and by closing the door |

the hook is forced into the wood of the jam. The U-shaped
piece is then turned so that the long shank will rest against
the surface ot the door. The device does not mar the door,
and keeps it perfectly locked, and is applicable to doors of
any thickness, having any style of casing.

This invention has been patented by Mr. Charles A.
Crongeyer, of Detroit, Mich. Further information may be
obtained by addressing Messrs. Crongeyer & Busch, Lock
Box 643, Detroit, Mich.

—_——————er—
IMPROVED FREIGHT CAR.

Hundreds of thousands of dollars are annually expended

for packing cases in which to ship goods from one part of

the country to another,
and it may be said that
the greater portion of this
vast expenditure is actu-
ally wasted, as the cases,
on reaching their desti-
nation, are found,. in
many instances, to be
worse than useless, and are consequently destroyed. This,
together with the fact of the injury to certain classes of
goods, in the ordinary methods of handling and shipping,
and the trouble and expense of packing and uunpacking
goods in the ordinary way, has led to the invention shown
in our engraving.

The cut shows a freight-car divided horizontally by two
platforms or partitions, forming three longitudinal compart-
ments, which are subdivided by vertical partitions forming
small chambers for receiving a series of packing cases of
uniform size and shape. The sides of the car consist of
sliding doors, which may be moved so as to expose either
half of the car, or, in fact, any portion of it.

The packing boxes are of sufficient thickness to properly
protect the merchandise packed in them, and are of such
size as to be conveniently handled. They are provided with
bandles on opposite sides, and have hinged covers by which
all the trouble of nailing and removing nailed
covers is avoided.

The cases can be furnished to merchants,
who can fill them with goods and deliver them
at the freight stations. The receiver of the
goods can unlock the cases aud remove the
goods, and the cases, at a slight expense and
without injury, may be returned to the ship-
ping point. All of the cars are to be provided

McMANUS’S FREIGHT CAR.

case will fit any car.

As the compartments extend entirely through
the car, the load may be readily taken from
either side of the car; the arrangement also per-
mits of double length boxes for special classes
of merchandise. Of course a car may be fitted
with the compartments and cases in one half,
only leaving the other half as a plain box-car.

Fig. 1 shows the car as it appears while being loaded or
unloaded, and Fig. 2 shows the packing case in detail.

This invention has been patented by Mr. Edwin Mec-

.Manus, of Randolph, N. Y.

—— e —
Theory and Practice.

Theory and practice, says the Chemiker Zewtung, will in-
voluntarily strike the ear of some of our readers like shrill
discord.

‘¢ All theory, dear friend, ishoary,” perhaps one will say,
while the theorist, wrapping his toga proudly about him,
will draw aside from the practician with a sympathetic
smile and express /s ideas. The contradiction herein ex-
pressed has become so customary that one rarely meets with
any other ccnception than this which is decidedly false.
For this reason we may be permitted to state in a few words
what is the real relation between theory and practice.

‘We do not see in it any contradiction, any ‘‘ master and
servants,” or ¢ head and hand;” nay, we look on them as two
perfectly equal factors, through the harmonious co-opera-
tion of which the acquisitions of science are first made to
serve mankind. If weadmirethe learned who live only for
science, pondering on the highest problems for.their own
sake alone, unconcernad as to whether their thoughtscan
find any practical use, we do not honor less the man who is
quick to see which thoughts of that savant promises a rich
return if carried into practice, and then with an iron
energy carries it out, and impresses upon it its best form.
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And where is there any discovery which owes itg origin to
the mind of a theorist, that has not found its first complete
application in the efforts of a diligent practician?

‘We have seen a whole series of discoveries, which seemed
originally to have merely a scientific value, but they soon
celebrated unexpected practical triumphs; wehave seen how
flourishing industries have been built on small and unseemly
experiments made only for scientific purposes in the labora-
tory of the investigator, not only without regard to their
practical utility, but very frequently without any suspicion
of it. About two decades ago Bunsen and Kirchhoff aston-
ished the world by their discovery of spectrum analysis, but
at that time no one imagined that it would so soon find an
eminently practical and genial use in the manufacture of
Bessemer steel.

The insignificant observation that the legs of a frog hang-
ing on a copper wire would jerk whenever they touched the -
iron, was the foundation of the electric telegraph, and there
is scarcely another domain in which practical men have at-
tained such brilliant results as in electricity.

Marggraf’s ever memorable isolation of the ¢ sweet salt ”
in the beet was the corner stone of one of the most flourish-
ing industries of Germany, which to-day supports very
many chemists and technical men who are continually striv-
ing to advance the higher development of this branch of
industry.

‘What a wide step from Zinin’s conversion of nitro com-
pounds into amides to the present state of the coal tar color
industry!

We could give an enormous number of examples of how
small theoretical beginnings have risen to important practi-
cal results. But these few may suffice to show how every-
thing of importance which has been accomplished in our
profession owes its results to the circumstance that theory
and practice have mutually supplied each other’s deficiencies.

—_— e re— -
FREY’S PLUMBER’S COUPLING.

The great difficulty with plumbers’ couplings used in con-
nection with bowls and tubular connections of porcelain,
glass, or other brittle waterial, is that they are difficult to
apply, and can be applied and removed only with the risk
of breaking the bowl or connection.

A ring or sleeve, A, having an external thread and divided
into two or more longitudinal sections, is put on or around
the branch, B, of the bowl. This ring is made somewhat
larger in diameter than the collar of the bowl, and to receive
a nut which holds the sleeve together and in place. The
screw collar, C, of the coupling fits over the collar of the
bowl], and screws on the split sleeve, A, bringing the flanged
end of the pipe against the rubber packing ring by which the
joint is made tight.

The split sleeve is prevented from turning when the joint
is made by means of a tool fitted to the slits between the
halves of the sleeve, or by means of a rubber band slipped
over the collar, @, of the bowl. .

In some cases 1t may be desirable to place the collar, C, on
the branch, B. This collar is then split as shown at b, and
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NEW PLUMBER’S COUPLING.

the two halves are held together by a ring, ¢, which slips
over the smaller diameter of the collar, and is secured in
place by two screws. In cases where two flanged pipes, or
connections of porcelain glass, or even iron orother material,
require unity with a strong tight joint, and when it is
impossible or inconvenient to apply the ordinary coupling,
both the sleeve, A, and collar, C may be divided as described.
In this case also the two parts may be readily separated by
taking the ring ¢, from the divided collar, C.

It will be seen that this device admits of applying a posi-
tive and reliable coupling where cement joints have hereto-
fore been used, and it will prevent the breakage of many
expensive pieces of work in plumbing.

Further information in regard to this useful invention
may be obtained by addressing the inventor, Mr. J. J. B.
Frey, 1283 Broadway, New York city.

—_— e —
The Telephone at Alexandria.

It appears that just before the bombardment of Alex-
andria arrangements had been completed for the introduc
tion of the telephone in that city. The work had been done
by Mr. H. H. Eldred, formerly station agent at Passaic City,
N. J., who was at Malta during the bombardment, and
conducted the experiments by which the firing was heard
through 1,C00 miles of ocean cable. The experiments were
suddenly terminated by the explosion of a shell from one of
the 81 ton guns in the cellar of the Alexandria central
office.
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On Earthquakes,
BY C. W. c. FUCHS.

It has been repeatedly noticed that of late years the
interest in earthquakes is increasing. Every step of progress
in this domain presupposes an exact knowledge of facts,
and the more zealously observations are made, the richer
and more reliable will be the supply of material that we
have to work with. Scarcely a decade has elapsed since
there were at most not over two or threé persons engaged
with this branch of geology, while now there are in all
civilized countries professional co-workers that take part
in these investigations, and that are in communication with
all classes of people, so that they obtain information from
all quarters, even the most retired. Within the last two
years attempts have been made in many countries to replace
these single and isolated efforts by methodical investigations
that embrace the whole country, by giving a formal invita-
tion to the whole population to take part in this investiga-
tion of earthquakes. The movement was started in Switzer-
land, and now we arein the fortunate position of being able
to announce the first important results of such an organiza-
tion. (‘‘Les tremblements de terré etudies par la commis-
sion sismologique suisse de novbr., 1879, & fin decbr., 1880,
par F. A. Forel.”) Any one who has before him this
abundance of connected statements regarding the trembling
motions of that little country, and from it can easily read a
number of the peculiarities of earthquakes, can form no
adequate idea of the trouble and patience formerly required
of isolated observers to obtain a few meager and often very
inaccurate facts, and to make use of them in advancing our
knowledge of this class of natural phenomena. We can
not suppress a melancholy recollection of the insufficient
means that we were compelled to make use of for so many
years. Of course we cannot hesitate to acknowledge that
there is scarcely any other country but Switzerland where
such an organization could be as successful as in that
country of freedom and independence, where persons are to
be found in all strata of people, even in the most distant
mountain districts, full of zeal to aid and sustain a purely
scientific undertaking of this sort.

During the thirteen months embraced in this report of the
committee there were twenty-six earthquakes. Many of
these, usually the feebler ones, consisted of a single shock,
while in the more violent and extended ones several shocks
succeed each other.

the strata that were shaken by great force had afterward
received other small cracks and breaks.

The surface affected by each earthquake varied in diame-
ter from less than 4 miles to more than 350 miles; thirteen
extended less than 31 miles, ten were between that and 100
miles, and.three had an extent of 100 to 330 miles. _

The small earthquakes were quite evenly distributed over
the whole of Switzerland; of the three largest, that of
December 4 and 5, 1879, extended over Savoy, the Jura
mountains, and the Swiss hills as far as Constance. It con-
sisted_of three principal shocks, followed by seven smaller
ones. The first occurred at 5:35 P.M., December 4, and
the third at 2:31 P.M., December 5. The center, from
which the movement proceeded, changed several times.
The next large earthquake was December 29 to 31, 1879,
and consisted of three principal shocks and twelve second-
ary ones. The third was from July 3 to 5, 1880, and was
of a very complicate nature. There were two very violent
shocks July 4, one at 9:20 A.M., the other at 8:30 P.M., that
were feltthroughout Switzerland. Passing over the details
of these, we come next to the question of time. The limited
time that has yet elapsed since observations were begun,
and their limited extent, do not yet permit of our saying at
what season of the year, or what hour of the day, they are
most frequent, and whether they coincide with flood-tide,
thunder storms, etc.

At present the most perfect method of studying earth-
quakes is the one in use in Italy; the credit of it is due to
De Rossi, of the Papal Academy at Nuovi Lincei. Posts for
observation are scattered about on the most suitable spots
like meteorological stations, and provided with physical
instruments of the most varied character, which not only
show the occurrence of very slight shakes, but also the
form of motion, its direction and speed, in fact a true
picture of what is going on in the earth. Some of the
results appear in the Bolletino del volcanismo Italiano, and
others in the Proccedings of the Pontifical Academy at
Nuovi Lincei. (Similar observations are now being made
in Japan.) We have every reason to expect valuable scien-
tific results from this undertaking, but as yet they are only
partially of use to us.

Under the term ‘‘earthquake” we understand” the per-
ceptible motions of the ground, and, as yet, it is these
alone that are studied almost everywhere. But as the
stations established by De Rossi report the feeblest ¢‘ micro-
seismic” vibrations, we cannot identify these oft observed
phenomena with ordinary earth shaking without any
further qualification. It is, indeed, possible that these
investigations may lead to an entirely new field of science,
electrical, magnetic, or what net, but belonging rather to
physics than geology.

Excluding these slicht tremors, and limiting ourselves to
thos:» which are perceptible shakes, we find that in 1881
there were 244 such shocks recorded in Italy, of which 86
were in winter, 61 in the fall, 56 in spring, and 41 in
summer

The largest earthquake in 1881 was that of Chios. It

It was often possible to distinguish!
one principal shock and a number of secondary ones, as if
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began April 3, at 1:30 P.M,, and the first shock was so ‘ buckleberries. foxes, birch, and wintergreen. In the heat of

violent as to destroy the greater part of the city of Castroin |

a few seconds. The soil appeared, as an eye witness ex-
pressed it, to actually dance from the powerful subterranean
shocks. A second one soon followed and completed the
destruction. It affected not merely the whole island, the
southern part of which suffered most, but the opposite
islands of Asia Minor were stricken too, so that the town
and military harbor of Tschesme were half destroyed.
There were 10,000 wounded and 4,181 killed, and it lasted
six days, in which time there were thirty or forty shocks,
each one of which was sufficient to destroy almost every-
thing. On April 10 there were seven violent shocks, and
then they became less frequent and weaker, but on May 20,
June 10, and August 27, there were shocks powerful
enough to level whatever buildings had been left standing.
.Even at the end of November they were still noticed.

The earthquake of Ischia also belongs to the class of
large ones, 150 men having been destroyed, together with
whole streets in Casamicciola. It was entirely local in char-
acter, being confined to the vicinity of Casamicciola and
Lacco. It began at 1:053 P.M., March 4, 1881. There is
scarcely any doubt that it was caused by the underwashing
of the numerous hot springs in the vicinity of the extinct
volcanoes, Monte Rotaro and Epomeo. Others of impor-
tance are the one that occurred August 10, at Osogna, when
a thousand houses fell; and a smaller one between Taebris
and Khoe, August 28.

Properties of Mild Steel.

At the recent session of the Iron and Steel Institute a
paper was read by Mr. Edward Richards on the well worn
subject of the properties of mild steel, and it detailed at con-
siderable length a number of experiments carried out by
the author. One object had in view was the determination
of the work in foot pounds done in testing a specimen, and
the formula deduced from results obtained in testing one
specimen by the author was v = 0°90 P,{. Another sample
of very .soft ingot metal made for tin bar purposes, and
having a tensile strength of 25 tons per square inch, gave
results which would also agree with the formulax =090 P, 7.
Soft Bessemer steel having a tensile strength of 31 tons per
square inch gave the formulaw = 089 P, I. The mean of
the three soft qualitics of steel gives 0 90 as the coefficient;
and this was confirmed by the results obtained in testing
some Siemens steel plate having a tensile strength of 32 tons
per square inch. In the formula # = the mechanical work,
P is the tension in pounds, / the elongation reduced to forms
of length. Another question to be settled by these experi-
ments was the effect of sudden chauge in the form of a
specimen. In cne there were two cylindrical portions, each
4 inches long by 113 inches diameter near the ends, and a
central portion between them 4 inches long by 1% inches
diameter. A narrow groove, three thirty-seconds of an inch
in width, was turned in the middle of this boss, so as to
leave the diameter of the specimen at the bottom of the
groove 1inch in diameter. The sectional area of the speci-
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men at the groove was upwards of 20 per cent less than at
the ends, and the form of the specimen would at first sight
appear to be highly favorable to fracture across the groove.
The result of tensile test, however, proves the contrary; the
metal is perfectly homogeneous, yet the specimen breaks,
not at the groove, but at one of the ends, because the metal
in the notch has not room to contract in area. It has been
remarked by Dr. Siemens that ‘it is possible by carefui
manipulation to raise the breaking strain of a bar of a given
sectional area to a remarkable extent by gradually accustom-
ing it to the strain. By taking a bar of mild steel of 1 inch
square sectional area, and loading it with a weight of, say,
15 tons, and leaving the weight on twenty-four hours, it
would be found that the elastic limit and the breaking
strength of the bar were materially increased.” The author’s
experiments did not confirm this view, but the contrary.
Other experiments described prove that the elastic limit of
a steel bar varies according to the treatment of the bar pre-
vious to testing, and the tensile strength depends upon the
cohesive force, and the amount of contraction of area at the
maximum strain, the latter quantity being affected by the
form of the specimen and by previous strain. In one sense
these experiments go to support the opinion held by Dr. Sie-
mens that any mechanical treatment to which mild steel is
subjected has invariably the effect of increase of strength.
Mr. Adamson and Mr. Wrightson made a few remarks on
this paper, but there was no discussion. Mr. Bauermann,
however, pointed out that we have probably two factors to
deal with in breaking steel, namely, the force required to
separate the crystals from each other, and to break any crys-
tal through its own substance. It was not known whether
the steel crystal had or had not a cleavage; nor could any
one tell what force was required to part a crystal.

K
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Wintergreen Oil in the Blue Mountains.,
A letter from the village of Point Phillips gives us in the
Confectioners’ Journal, this account of a peculiar industry:
That long sandstone ridge, called the Blue Mountains,
which runs past our village, is remarkably productive in
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summer it yields its berries to thousands of pickers; in the
cold of winter the hunters track the wily fox, and during
all the year the luxurious grow:h of wintergreen and sweet
birch givesemployment to numbers of earnest men, who take
up their dwelling in the woods and manufacture therefrom
the oil of wintergreen. Public artention has lately been
called to this humble industry by the activiiy of the inter-
nal revenue ofticers, who have descended, so to speak, upon
these camps, and exacted a large and burdensome tax.
Congressman Mutchler, in a recent speech, properly alluded
to such a system of espionage as not only obnuxious to the
people, but a disgrace to our civilization. Perhaps, then, a
brief description of the process of manufacture of oil of
wintergreen and the manner of life of those who make it
may prove interesting to the reader.

Two men are necessary to carry on the business, one to
work by day and the other by night. They build a hut
wherein to dwell and sleep. One sleeps from 11 ©’clock in
the morning until 6 in the evening, and the other from 11
in the evening until 6 in the morning. During the forenoon
they work together in collecting the wintergreen or birch.
The sweet birch is generally used to produce the oil unless
wintergreen is very plentiful. Bushes and branches are
cut and chopped into small pieces, while from larger pieces
the bark only can be used, and must be carefully shaved off.
About half a cord of this material is collected and used every
day, and from it a pint of oil or thereabouts is manufac-
tured. The apparatus consists of a furnace, a boiler, a tin
pipe, a trough, into which water is continually brought
from a mountain brook, a barrel, and a glass jar. The fur-
nace is made of loose stones, so arranged that the fuel is put
in at one end, and the smoke goes out at the other through
an old piece of stove pipe. Over the furnace is the boiler,
which is merely a wooden box about three feet wide, four
long, and three deep, with the bottom covered with sheet
iron to prevent burning. The boiler has a wooden lid, so
that it can be tightly closed, and from the top leads the tin
pipe. This pipe runsinto the water-trough and through it,
so that the water always surrounds and cools it. The
end of the pipe, after coming out of the trough, opens
over & barrel, and in this barrel, exactly under the end of
the pipe, is placed the glass jar. This constitutes all the
plant.

The process of manufacture is now the following: The
boiler is filled about a third deep with water, the birch bark
and twigs are shoveled in until it is full, the lid is put on,
and the fire started in the furnace. For hours the fire must
be carefully watched and {resh fuel continually furnished.
The material in the boiler becomes hot, the oil in the twigs
comes out and mixes with the water. Finally the water
boils, the oil passes into steam, and mingles with the steam
of the water, and then goes out through the tin pipe. As
the steam passes through said tin pipe it becomes cooled by
the water in the trough, it condenses into liquid, and out of
the end of the pipe runs a mixture of oil and water. The
oil is the oil of wintergreen, and, being heavier than the
water, it drops into the bottom of the glass jar, while the
water flows over and is saved in the barrel, to be again re-
boiled the next day. The oil is reddish in color, sweetish
in taste, and has that peculiar and agreeable odor so well
known and liked. The manufacturers dispose of it to the
apothecaries for about two dollars a pound, who, after
diluting it with alcohol, sell it to confectioners and others
at the usual apothecaries’ profits.

Thus, through the cold rains of spring and the heated
term of summer labor the wintergreeners. In the chilly air
of night they poke their furnace fire, listening the while to
the dismal hootings of the owl. In the ashes they bake the
potatoes for their frugal meal. Upon hemlock branches
they sleep in their hut. Remote from the world and de-
prived of its luxuries, they must labor with diligence
and patience through all the hours of day and night in order
to earn as much as two dollars per man. But now cometh
toward the camp an assistant internal revenue collector,who
tells them that their tin pipe, cooled by the running water,
is a worm or still, and that the law of this great nation for-
bids the use of such a condenser, except on the payment of
an annual tax. And said tax of $35 he collects from them
—$35 for each and every tin pipe used for the purpose of
condensing said steam. And having made his collection he
returns happy, leaving, however, the poor wintergreeners
sad and solemn upon the mountain side, denouncing the
rapaciousness of the Government. i

S VP R —
Robert Briggs.

Robert Briggs, well known as a mechanical engineer and
writer upon engineering subjects, died at Dedham, Mass.,
July 24. TUntil disabled by paralysis several months ago,
Mr. Briggs has resided in Philadelphia. For a number of
years he was superintendent of the Pascal Iron Works;
afterward he filled the same office at the Southwark Foun-
dry. Latterly he has been connected with the government
works for the improvement of the navigation of Dela-
ware River and Bay. Mr. Briggs was an active and promi-
nent member of the Franklin Institute, and for a time was
one of its managers. For about a year he edited the Frank-
lin Institute Journal, besides contributing to numerous scien-
tific publications. He was a thorough mechanic, and in his
specialties of systems of ventilation, the erection of gas
works, and the manufacture of gas, was an expert, He
was about fifty-five ycars of age,
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Tovvezpondense,

Many-storied Birds® Nests,
To the Editor of the Scientific American :

As some discussion arose, a short time since, in the
columns of the SCIENTIFIC AMERICAN. relative to the many-
storied nests of the summer yellowbird, it might be of
interest to your readers to mention that during the present
season a friend of mine found a nest of that species com-
posed of five stories, each of which, except the top one,
contained a cow-bird’s egg. The fifth story was not quite
completed when the nest was taken, but the egg of the
intruder was already more than half buried in the new
structure.

W. L. Scorr,
Librarian, Ottawa Field Naturalists’ Club.
Ottawa, July 24, 1882.

O F—
Auroral Phenomena,

To the Editor of the Scientific American :

Last night, August 4, a remarkable, and, to me, unusual
appearance of the aurora borealis presented itself. About
ten o’clock there appeared in the northwest a single
streamer, running from the horizon toward the zenith. At
first sight I pronounced it a comet. For a short time it did
not seem to vary perceptibly either in position or brilliancy,
but a slow motion westward was soon observed, the streamer
meanwhile maintaining a position parallel to itself. When
first seen it was nearly parallel to Chiand Ps{ Urse Majoris,
and porinted directly to Eta of the same constellation. Its
length was about twenty degrees, estimating from a bank of
clouds eight or ten degrees above the horizon. As it moved
westward it gradually lost its brilliancy, and at the time of
its disappearance was pointing to Cor Caroli.
ception of some light in the north-northeast, I could see no
other evidences of the aurora.

On the 16th July last, at Lake Kampeska, near Water-
town, D. T., a very beautiful but not unusual aurora was
seen. The arch of cloud on the northern horizon was well
defined, and was seen to great advantage in that prairie
region, where the horizon is like that scen at sea. There
was hardly any noticeable variation in the color of the
streamers, and the only peculiarity which struck me as un-
usual was the rolling of the luminous undulation—if we
may so call them—parallel with the beams and from east to

-west. This wave-like appearance is often seen rolling up-
ward from the horizon toward the vanishing point of the
beams.

T. A. WyLIE.

Bloomington, Ind., August, 1882.

— e r—

How to See the Attitudes of Animals in Motion.

To the Bditor of the Scientific American :

While the attention of the public as well as of scientific
men is being called in your valuable papers to the curiosi-
ties of the motions of running animals, it may interest many
to know how easily we may test the accuracy of instantane-
ous photographs for ourselves. Like many others, I have
been experimenting in photography, and I devised a kind of
quick moving shutter, which I could operate with my fingers
by moving a lever outside the tube. It occurred to me to
look at animals in motion by merely putting the tube to my
eye without any lens and operate the shutter. Immediately
1 bad before me a series of instantaneous views without the
costly appliances, and at will T could verify the strange atti-
tudes set before us by the photographs of Muybridge.

One who has not tried it will be surprised and pleased at
the perfection and instantaneous character of the sights be
will get of a moving object. It takes but a very short ¢ ex-
posure” to make the picture on our eye complete. The
moving ohject is caught and shown to us just as it happens
for the instant to be.
view quickly will answer, and in this way artists and scien-
tific men can study the curious attitudes which any animal
presents, and may reconsider, as Muybridge and others are
doing, the conventional methods of representing a moving
animal.

Since making the above-mentioned observation I have
noticed an account of the same by a writer in Nature, but 1
belicve my experiment was first.

S. H. BRACKETT,
Teacher Natural Science.

St. Jehnsbury, Vt., August, 1882.

Lake Superior Iron Mines.

The fact that most of the Lake Superior iron mining com-
panies are close corporations which do not publish returns
of their income, and do not seek the aid of the general pub-
lic, fully explains how little is really known of their success
as business ventures. It is understood, in a general way,
that while the cost of mining and delivering to market is
low, the prices realized are high, and it is inferred that the
profits must be large. We have been able to gather a few
figures, which may serve to afford a clearer insight into the
operations of these companies, which nature and circum-
stances have wonderfully favored.

Last year, the output of the mines of the old Marquette
and the new Menominee region together was 2,321,315 gross
tons, valued at $18,834,923. It is estimated, by good
authority, that, besides paying for a vast amount of pro-

With the ex-!
Lare, if anything, lower than the average, are, for Marquette

Any device for opening the field of |

specting work, and laying aside heavy surplus funds, these
mines paid in all about eight millions of dollars in divi-
dends. We may quote the following : The Republic, with
a capital of 100,000 shares, at $25 each, paid $10 per share,
and is now quoted at $65. In 1872, the stock was in vain
offered at $12.50. The Lake Superior, having 60,000 shares
of $25 each, returned to its owners $13 per share, and is
now selling at $75. The Chapin earned probably as much
as $30 per share, and declared $25 per share on 20,000 $25
shares. The Cleveland distributed a like amount. Six
years ago, shares in the Champion mine were obtainable at
$6. . Now $150 is offered in vain, the dividends last year
having been $30 for every one of the 20,000 shares. The
Lake Superior, which wag in debt to the extent of $1,500,000
at the close of the panic, paid from 1873 to 1877 $13.50 per
share, besides wiping out its indebtedness and accumulating
a surplus. The Menominee Mining Company, which started
only a few years ago with 4,000 shares, having a par value
of $25, earned $1,500,000, and sold four of its mines, the
Norway, Vulcan, Quinnesec, and Cyclops, to the Cambria
Iron Company for the sum of $1,800,000 cash, for the pro-
ceeds of the present year, and a further royalty of fifty
cents per ton. It refused an offer of $3,000,000 for its prin-
cipal mine, the Chapin. These figures would seem incredi-
ble were they not fully borne out by the data of cost and
selling price of ore. The maximum cost of mining, delivered
in cars, including general expenses and the cost of explora-
tion work, is not more than $1.75, while it does go as low as
twenty-five cents in some open-cut mines, where the cars
can be run directly to the face of the cut. It is probably
safe to say that the average cost does not much exceed $1
perton. Most of the mines pay in addition a royalty of fifty
cents per ton, and from sixty cents to $1.25 for rail freights
to shipping points. The lake freights range from $1.10 to
$1.85, so that the total average cost is, delivered at Cleve-
land, $3.75 to $4. Current quotations at Cleveland, which

ores, first-class hard Bessemer, $10 to $10.50; for second-
class hard, $8.50; for first-class soft, $8.50; for second-class
soft, $6.50; for high phosphorus hard, $6.25; and for high
phosphorus soft, $5.25. For Menominee County ores, the
following prices are obtained : For first-class Bessemer,
$8.65; for high phosphorus hard, $6 to $6.25; and for high
phosphorus, low grade, $5.25. Although the accepted limit
for phosphorus in Bessemer ores is 0°1 per cent, buyers of
Lake Superior ores rarely take them unless they run about
one thousandth of one per cent for each per cent of metallic
iron. Thus, a 60 per cent ore would not be taken if it ran
higher than 0°060 per cent of phosphorus. It is impos-
sible, in the absence of more than general information as to
the relative quantities of the different grades of ores, to
average the price realized. Taking it low, or at $7, it will

| be seen how handsome a profit the mining companies realize.

Past experience, even in the dullest of times, has taught
that, with the shipping, transportation, and marketing facili-
ties then available, the mines producing the better grades
have done well. With the enormous development of our
Bessemer steel industry, particularly in the West, an outlet
for this class of ores in much increased quantity is offered.
It is not expected that the introduction of the basic process
will impair the value of these mines, as for many years to
come the new process has an enormous field in a direction
not conflicting with the interests with which the Lake Supe-
rior iron mines are closely allied. Indeed, there are indica-
tions that a supply of suitable raw material might be ob-
tained from the same region, and the occurrence of high
phosphorus ores, running low in sulphur, and containing a
small quantity of manganese, might prove of considerable
advantage to smelters of basic pig.

During the last season prospecting bas disclosed many
promising mines, most of which are this year entering the
list of producers. The old ones have, with the aid of the
diamond drill, examined their ground thoroughly, and the
great majority of them have ore in sight for many years to
come. The managers of the mines are conspicuous for the
energy with which they have adopted modern appliances,
power drills, and high explosives, where needed, and long
experience has taught them how to follow out the irregular
deposits of some of the districts. The mines are, as a rule,
in the hands of individuals and corporations whose business
management is conservative, and who have persistently
avoided appealing to the speculative public. The history of
iron mining on Lake Superior, while it has its list of failures
and reverses, has been singularly free from wild-cat schemes.
The only deliberate swindle ever attempted turned out less
disastrous to outesiders than those who concocted it them-
selves dreamed of, careful exploration having shown the
presence of ore deposits where they were not suspected.—
Engineering and Mining Journal.

R B
Artificial Wood Ornaments.

Varied and partial success he.s, in the past, attend ed the
production of embossed wood for furniture decoration and
ornamentation. But wood, Lhowever thin, does not lend
itself to the die as metals do, and the fiber on which
its strength depends is more or less fractured in the opera-
tion. For this and other reasons it may not be superfluous
for us to describe an entirely different process in use by B.
Harrass, in Boehlen, in which an artificial wood is used.

The crude mass from which the articles are pressed con-
sists chiefly of cellulose mixed with any sort of starch. The
ordinary commercial cellulose, which is to be bhad in any
quantity in the form of paper, is softened in water and
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thoroughly disintegrated. It is then put in a fine meshed
sieve and the water drained off. It is then mixed with
about 3 parts (by weight) of dry starch, made from wheat,
rye, potatoes, Indian corn, etc., as well as 2 parts of rye or
wheat flour, or corn meal, or any other flour that contains
gluten, and very intimately mixed.

This mixture of cellulose, starch, and flour, is put in a
suitable receptacle, pipes made of thin sheet metal are the
best, and heated on a water bath for an hour. The tubes
are then taken out and cooled to ordinary temperature.
This cooking has converted the mass into a fibrous, tenace-
ous, glutinous substance, which is intimately mixed with
an equal quantity of sawdust (or turnings). The stuff is
then rolled out into sheets and dried in the air or in warm
stoves, when they are ready to use.

The dies in which the mass is pressed are of iron, steel, or
red brass, which are heated to 120° C. (248° Fahr.), and sub-
jected to a pressure of 700 kilos per square centimeter
(nearly 1,000 1b. per square inch). The stuff then becomes
gummy, and fills out every corner of the mould fully. The
article is at once removed from the mould while hot, and
when cold very much resembles wood, being both hard and
elastic, and in time gets as hard as bone. These articles
can be worked and treated like wood; can be sawed, planed,
and filed; dyed, polished, and glued.

Large articles can be veneered on the outside with natural
veneer in this way. The mould is prepared and heated,
and then from one to four strips of thin veneer, which have
been previously coated on one side with glue or rosin and
dried again, are put in the mould, according to its depth.
This is covered with a layer of the dry and pulverized mass,
from 2 to 20 millimeters thick, according to the depth.
Thin and flat articles, like key-escutcheons, buttons, ri-
lievos, etc., can be finithed by once pressing, whereby the
veneer becomes so firmly attached and united to the mass
beneath, that it cannot be removed without destroying the
article. In those having a high rclief, and such as are
hollow, the article is only partially formed by the first
pressing, after which the press is opened again, and tle
reverse or cover, to which it almost always adheres, is
taken off. If there are any spots not completely covered
with veneer, a new strip is laid on after moistening the glue
side. Itisthen covered with one large piece of dry veneer
that covers the whole, and then put back in the press and
the full pressure applied. On opening the press the articie
is taken out of the hot form finished.

To prevent the articles from drawing or warping after
they are done, white pipe clay is added to the dry mass,
and this also makes it more plastic, so it fits into the depres-
sions better.

The artificial wood can also be directly veneered without
using the pulverized material described, by placing the
veneer that is glued on one side on the previously shaped or
roughly pressed article, and then pressing it with the full
force. Such articles are, however, more liable to warp.

To the pulverized and dried wood stuff there is added a
small percentage of a binding material like dextrine, or
albumen, or roasted and ground blood, and thus a strong
connection is formed between the veneer and the pulverized
wood mass, as well as between the latter and the artificial
wood beneath. A good, dry, pulverulent mass for this pur-
pose is obtained by mixing from 2 to 10 liters of pure
cellulose (paper), with 6 to 80 liters of sawdust, 1 to 5 liters
of dry dextrine in powder, or blood, albumen, rosin, etc.,
1 to 5 liters of flour, and from % to 2 liters of pipeclay. To
produce the color necessary for pressing it with the veneer,
a small quantity of the dry color in fine powder is mixed
with the powdered material.

Instead of pressing with the use of veneer as already de-
scribed, 7. e., of putting the prepared veneer in the hot dye,
then putting the dry cellulose on it in a powder, and then
pressing it so that the real core of the article is of this mass,
a saving of the latter is effected by using a large block of
wood of proper shape, or by pressing in chips and small
waste pieces of wood. This not only saves a good deal of
material, but also gets rid of worthless bits of wood, and
makes them valuable. For making very heavy articles,
such as paper weights, pieces of metal could be pressed in
as backing instead ot blocks of wood.

—_—— e ———
A Cheap Ice Box.

With all the recent improvements in family refrigerators
the price is still such as to be an item of considerable con-
sequence to those of limited means. To dwellers in city
houses, especially in “‘flats,” the space they occupy is of
more importance than their cost In some of these apart-
ments they are supplied, built in the walls, while in others
they are absent, so that the tenant who has none dislikes to
buy, hoping that his next move will bring him one. Insuch
a case the stationary wash tub is often brought into requisi-
tion for six days out of seven. To convert this into a re-
frigerator, plug not only the outlet but also the overflow. so
that no sewer gas can enter. Then purchase a common
japanned tin box such as are marked *‘ bread ” and sell for
50 or 75 cents. With a nail punch a few holes in the bottom,
and put it in the stationary tub, letting it rest on blocks of
kindling wood. In such a box 20 pounds of ice with the
food for a family of five or six can be placed with ease. The
ice does not melt faster than in a $10 ice box, and the water
drains out into the tub as fast asit melts, andcan be removed
once a day by simply drawing the plug. Those who are
using the device speak very highly of it, and it is not pa-
lented.
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IMPROVED GATE.

‘We give an engraving of a new driveway gate, recently
patented by Mr. John F. Lukens, of West Mansfield, O.
The gate is composed partly of wood and partly of iron
rods. It is very light both in weight and appearance, but
amply strong. It is capable of being very easily operated
from the carriage or by a person on horseback, and at the
same time it may be opened and closed in the same manner
as a common gate. ;

The gate opening and closing attachment may be readily
applied to any of the ordinary gates now in use at a very
slight expense. As shown in the engraving, the improve-
ment consists simply of a crank formed of a wrought iron
rod, and put through the upper eye of a common gate hinge.
This crank is supported in bearings on
the gate post, and the upper end of the —
rod of which it is formed is bent to
form a lever for receiving the wires
which connect with the levers, by
means of which the gate is opened and
closed. A movement of one of the
hand levers in one direction turns the
crank so as to raise the free end of the
gate, when it will swing open of its
own gravity. The movement of the
lever in the opposite direction pro-
duces the reverse effect, and the gate
closes.

Further information in regard to
this invention may be obtained by ad-
dressing the inventor as above.

Ozone from Oxygen.

A French chemist, Dessan, has made
a discovery in respect to the action of
light that is likely to prove very im-
portant. He has found that oxygen
may be converted into ozone by the
action of light rays. In making his
experiment, Dessan employed very
pure oxygen; it was contained in a
glass globe, which, together with the
other apparatus, was carefully covered
with black paper to prevent the admission of light. In
these circumstances the oxygen did not betray the presence
of ozone, but, after the rays from a Drummond oxyhydro-
gen lamp had shone upon the oxygen for twenty-five min-
utes, ozone was distinctly shown to be present on testing
with iodide of starch.

<>
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SPRING STEAM HAMMERS.

The steam hammer shown in the accompanying cut is
the invention of Messrs. George Booth & Co., and is parti-
cularly adapted to the rough shaping of iron work in
machine shops, and is a useful substitute for the ordinary
steam apparatus in the execution of general work of no
very great importance. The driving pulley is connected
with the shafting by means of a belt, so
that the machine-is always ready for start-
ing. A gearing, actuated by a flat band
of iron running round the base of the
anvil, allows of the machine being instan-
taneously stopped at will. To effect the
latter it is only necessary for the work-
man to cease pressing on this pedal,
which is jointed at either side of the
frame, and pulled by a spring that con-
stantly tends to produce a stoppage.

Revolution is transmitted to an eccen-
tric which is connected with a rod that
actuates the spring. This latter is con-
structed like the bearing spring used on
some vehicles. " At its center it is set into
a cap piece which is connected with a
regulating mechanism. The latter con-
sists of two lever arms, of which the
larger moves over a notched sector. One
of the notches is occupied by a catch
tappet, whose position varies according to
the nature of the work. The connecting
rod likewise permits of a preliminary
regulation. It is constructed in two
parts, which are connected by one nut in
comwmon. The threads at the extremities
run in opposite directions, so that the
effective length ot the rod may be varied
in order to render the action of the ham-
mer regular.

These ingenious arrangements permit
of an exact determination of the force of
the blow, from the neutral one up to the
maximum impact. During the operation
of the machine the hammer rebounds, and thus yields to the
spring a certain live force that aids the eccentric to pass the
dead center. The net weight of these hammers varies be-
tween 775 ‘and 5,500 pounds. The smallest occupy a space
of about 13 by 3 feet, while the most powerful ones require
a surface of about 4 by 64 feet. The general form of the
apparatus is elegant, and they possess all the solidity that
machines of this kind should have.

—_——————t—r— .

To size chromos or oil prints before varnishing, use a thin

solution of fine glue, isinglass, or starch.

The Duration of Luminous Perception.

Attempts have repeatedly been made to determine the
time which elapses between the appearance of a light
before the eye, and the production of a signal by the person
on perceiving the light. M. Charpentier has experimented
afresh as to this, and with some novel results. The subject
of experiment looked into a large blackened case and
towards a window. A hole in the further side of the case
was closed by a metallic shutter held in position by an
electro-magnet, though not touched by it. A person behind

N

the case broke the circuit of the magnet, so that the shutter
fell; his act also produced a mark on a rotating cylinder.
On seeing the light the person looking into the case pressed
a spring with the forefinger of his right hand, and this act

3

LUKENS’ IMPROVED GATE

also, by electrical agency, produced a mark on the cylinder.
The interval between these marks, compared with the data
of an electric chronograph, afforded a measure of the so-
called ‘‘duration of luminous perception.” It appears that
with the same person, and like conditions, this duration
varies, without apparent regularity, to the extent of double.
But a constant average may be arrived at from say a dozen
observations; this,in the author’s case,was thirteen hundredths
of a second (direct vision). With different persons it varied
from nine to fifteen hundredths. It is notably increased by
other brain nccupation—e. g., speaking or attentive listening
during the experiment. It is always greater in indirect than
in direct vision, and greater the further the point of the
retina struck from the center. This difference between the

i
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two kinds of vision is considerably reduced by many days’
practice, but is never entirely suppressed. Practice also
considerably shortens the duration of the reaction for differ-
ent points of the retina.
affects the different points of the same retinal hemisphere,
abridging the duration, but not those of the other hemi-
sphere. Further, this shortening influence of exercise of a
point in the inner half of the left retina extended to the
outer half of the right retina, while the inner half of the
latter retina reacted much more slowly than the same
exercised part of the left eye.

© 1882 SCIENTIFIC AMERICAN, INC

The exercise of an eccentric point |

An English Pleasure Yacht.

A Bell-Coleman refrigerating machine has just been fitted
on board an iron screw steam yacht known as the Sea
Queen, the owner of which, says Eagineering, is Mr. James
Galbraith, of Wemyss Bay, a gentleman who has long been
prominently identified with the management of several well
known lines of colonial steamers and sailing vessels. The
yacht itself was built in the year 1880, by Mr. Robert Dun-
can, Port-Glasgow, and supplied with compound engines
by Messrs. Rankin & Blackmore. Measuring 210 feet from
figurehead to taffrail, by 25 feet in breadth, and 16 feet in
depth (moulded); built under special survey of Lloyd’s, and
classed in Lloyd’s Register; having a tonnage capacity of
565 tons, according to the Thames Y. M.; and provided

with engines capable of indicating up-

ward of 500 horse power in regular
| work—the Sea Queen is certainly one
of the largest, most powerful, and
handsomest pleasure yachts afloat.
‘When banded over to the owner, her
fittings, accommodation, vpavigating
appliances, etc., were exceedingly com-
plete; but Mr. Galbraith by and by
came to see that, to make his magnifi-
cent yacht perfect, so that long voy-
ages in warm climates, extending to
days or even weeks on end, might be
thoroughly enjoyed, the addition of a
mechanical refrigerating machine was
desirable. Placed in the after portion
of the engine room, the refrigerator is
supplied with steam from the main
boiler, and is designed so that it can
be worked with steam at 80 lb. pres-
sure (which is that used for the ship’s
engines when at sea) or with steam
down to 20 Ib. pressure, as when the
vessel is in port with the fires
‘“ banked. ” Roughly speaking, the
machine occupies a space of about 54
cubic feet, the measurements being
about 9 feet by 2 feet by 3 feet. The
air compressor cylinder is 8 inches in
diameter with 8 inch stroke. At the trial of the machine it
was worked at from 60 to 220 revolutions per minute, and
at 150 revolutions per minute it provided 3,000 cubic feet of
dry air per hour, the temperature of which was consider-
ably below zero. The meat chamber, which has been de-
signedly kept small, has a capacity of 80 cubic feet, so that
the machinery need only work part of each day. After the
machine at the trial had been working only a few hours the
temperature of the air in the meat chamber came down to
8° Fahr. It will thus be seen that the machine is capable
of freezing water for table use and of refrigerating meat
and other perishable provisions in such a wanner that a
supply quite sufficient for a three months’ cruise may be
taken on board before starting. Imcidentally we may men-
tion that this really very fine yacht is fur-
nished with a steam launch, with steam
steering gear by Bow & McLachlan, with
steam capstan by Muir & Caldwell, steam
gear for hoisting the mainsail, steam
pipes to all the baths, steam heating appa-
ratus in the pantry, etc. On trial her en-
gines indicated 630 horse power, and her
speed was 13 knots.

<

Ebonizing.

How to make woods, such as cherry,
mahogany, etc., look like ebony, is often
desirable, and a correspondent of the Hub
gives the following directions:

To imitate black ebony, first wet the
wood with a solution of logwood and cop-
peras, boiled together, and laid on hot.
For this purpose 2 ounces of logwood
chips, with 134 ounces of copperas, to a
quart of water, will be required.

When the work has become dry, wet
the surface again with a mixture of vine-
gar and steel filings. This mixture may
be made by dissolving 2 ounces of steel
filings in one-half pint of vinegar.

‘When the work has become dry again,
sandpaper down until quite smooth. Then
oil and fill in with powdered drop-black
mixed in the filler.

Work to be ebonized should be smooth
and free from holes, etc. The work may
receive a light coat of quick-drying var
pish, and then be rubbed with finely pul-
verized pumice stone and linseed oil until very smooth.

o
e

A Sart Bep 115 Feer THicK.—There was completed,
July 22, at Marine City, Michigan, a well which passed
through 115 feet of solid crystal salt. Salt was encountered
first at a depth of 1,633 feet, and from that point to the
depth of 1,748 feet the material removed was pure salt.

_— wcer——————————

THE universal square may be used as a try-square, T-
square as a graduated rule, for laying out a miter, and for
finding the center of & circle.
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COMPOUND NEST OF THE C. PALUSTRIS AND THE
A. PHENICEUS.
BY DANIEL C. BEARD.

Almost every one whose business or occupation has in-
troduced him to an intimate acquaintance with the salt
marshes that line our eastern coasts, is familiar with the
odd chattering notes of the marsh wren. This little bird
finds its board and lodging among the reeds and rank
grasses of the damp salt meadows. Morning and evening
its song, if such vocal efforts can be so called, may be
heard, but especially does it delight to sing at night. Ofterf
after a long sail, when belated and overtaken by night, the
writer has welcomed the harsh, but not unpleasant, notes of
the long-billed marsh wren (Cistothorus palustris) as a signal
from shore and home,

Not long since a boating party caught in a dense fog only
discovered their dangerous proximity to the shore from the
warning notes of one of these little coastguard.

Other birds find refuge and sustenance among the salty
sedges inhabited by the marsh wrens. Among them may
be seen the brilliantly decorated Agelaius phaniceus, cor-
monly known as the red wing or swamp blackbird. The
lustrous black plumage of the male bird shines in the sun,
giving out greenish metallic reflections. Its shoulders and
lesser wing coverts are ornamented with crimson epaulets,
giving it a very martial and rich appearance, in strong con-
trast with the modest brown plumage of its friend and
neighbor the marsh wren.

Some time ago the writer published an article and illus-
tration in this paper of a fish hawk’s nest,
the interstices of which were filled in with
the nests of the cow blackbird (Quéscalus
purpureus), making a sort ot compound
nest, or tenement house, of the structure.
Following the above mentioned article was
a second, illustrating and describing the
strange two story nestthe summer yellow-
bird builds to cover the eggs which that
tramp, the cow blackbird, delights to sur-
reptitiously deposit in the nests of smaller
birds.

The same young collector that secured
the writer the yellowbird’s double nest,
discovered and brought to him another
two-story nest. This time hoth nests bore
unmistakable evidence of being inhabited.
The lower compartment, from its pecaliar
spherical form and the reeds and cat tail
cotton of which it is composed, would be
at once recognized as the nest of the
marsh wren, even if it did not contain
the little chocolate colored eggs of that
bird. The upper nest is cup-shaped,
three inches inside depth and diameter.
The outside is made of coarse straw and
fibers, and the inside lined with fine grass.
A single glance suffices to prove it to be
the nest of a swamp blackbird. Two
bluish-green eggs, with strange hierogly-
phic markings on the end, occupy the
upper floor, and three little brown eggs
are hidden in the lower nest. The black-
birds must bhave commenced the upper

nest about as soon as the wrens finished b
K i

the lower one. 2\,
In both the upper and lower stories of /////{/?f/(/'

this seaside tenement house the eggs were
warm when discovered, which proves that =
the mother birds had been off the nests

but a tew moments. The writer knows /
of no other recorded instance of a com.

pound nest occupied by the red-winged

blackbird and the little marsh wren.

The accompanying sketch, made from "/

nature, shows the construction and differ-
ence in style of architecture of the nests,
as well as the difference in the size and
appearance of the birds themselves. It is a ract worth
noting that in all three instances of compound nests the
blackbird plays the part of a parasite in a greater or less

degree.
_—_—————————

The Preservation of Eggs.

Much scientific attention has been devoted in France to
the preservation of eggs. The leading principle of all pro-
cesses is the protection of the interior of the egg from the
action of the atmosphere, and consequently it has long been
settled that only the freshest eggs are eligible for preserva-
tion. To the solution of the problem of how to prevent the
air from penetrating the shell of the egg, the experiments of
such eminent savants as Musschenbroek, Réaumur, and
Nollet have valuably contributed. They all agree that the
most practicable method is to envelop the new-laid egg in a
light coating of some impermeable substance, such as wax,
tallow, oil, or a mixture of wax and olive oil, or of olive oil
and tallow. Réaumur suggests an alcoholic solution of resin,
or a thick solution of gelatine. Nollet experimented suc-
cessfully with India-rubber, collodion, and various kinds of
boot-varnish. In practice, the most successful method has
been that of Cornier, of Mans. This consists in covering
the eggs with a varnish, the composition of which is kept
a secret. The eggs are packed on end in sawdust, and, it is
said, will preserve their freshness during quite nine months

in any climate. Cadet de Vaux suggested the plunging of
eggs for twenty seconds in boiling water, in order to coagu-
late that portion of the albumen nearest the shell, and then
to pack them in vessels half filled with sifted cinders. This
process—which, by the bye, has been well known in some
parts of Scotland for many years—yields excellent results,
but if neglected for but a second or two, the eggs are liablg
to harden. The process kncwn as ‘‘liming” in England,
and as the Cadet-Gassicourt process in France, is very
popular; on the other side of the Channel, however, ¢ limed ”
eggs are never eaten ¢ la coque, but only in the shape of
omelettes, etc. Some preservers claim to obtain better
results, as far as the taste of the egg is concerned, by sub-
stituting ordinary salt for lime. The solution, it is said,
penetrates the shell, and so acts upon the organic matter as
to diminish its susceptibility to decomposition. The eggs
are immersed during several hours. Appert, the Columbus
of food preservers, gave some attention to the subject of
egg-preservation. His favorite process was to introduce the
eggs into a bottle half filled with bread crumbs to prevent
breakages. After carefully corking the bottle, he placed it
for several minutes in a sand bath, the temnperature of which
he kept at 70°. For home consumption, the French peas-
antry have for ages preserved their eggsin a very simple
fashion. They take a wooden case, or a large barrel, and

pack them in thick layers of sawdust, fine sand, chalk, bran,
cinders, or coal dust, so that they do not touch each other.
In the Maritime Provinces, the peasants use layers of ashes
moistened with salt water. Both these processes are suc-
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cessful. Drying eggs, and reducing them to powder (an
invention patented by Chambard in 1852) is another method
of preservation that is profitably pursued in France.—ZLon-
don Grocer.

>

The Suez Canal in 1882.

I was glad to see how much of the bankg are now cased
with stone. Trees grow with difficulty in the sand and their
roots suffer from the salt water. A sandy bank is carried
by the wash of the steamers into the deep water channel.
But this stone casing resists the wash, and when it is com-
plete the company will be abie to increase without danger
their regulation speed. We met with no obstacle for two
hours. In this great highway of nations we saw no life
save the wild marsh birds and the waste of water stretching
away to the yellow desert. 'There are gares or passing
places every few miles, where the deep waterway is widened
from twenty-four to fifty yards, and sometimes more, and a
signalman system stops or allows to pass the ships accord-
ing as the run is free or occupied. We passed the first gare
successfully, but at the second the ball was hoisted above
the flag, which in canal language means ‘“go into the sid-
ing.” Nothing came by before sunset, when all traffic
ceases, and we lay in the quiet moonlight with every inten-
tion to proceed at sunrise. But when I came up next morn-

 ing to see the start I found a fleet of great ships, each with
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its noisy little tug and yellow flag at the masthead slipping
along in single file. It was a grand way of realizing the
work of the canal. Nineteen vessels went by, averaging,
our captain told me, 1,500 tons burden. All save two car-
ried the British flag. Three were crammed with pilgrims,
forecastle, main-deck, and quarter-deck, one mass of life.
Even the boats were full of them, and from under a canvas
awning peeped the pale faces of women. One lot were Rus-
sion pilgrims from the Caucasus—savage looking fellows in
fur caps and black cloaks; the others were Algerians and
Moors in turban and burnous. The rest of the ships were
cargo-laden, 22 and 23 feet in the water. All went by safely
till the 17th, the Scotch Greys, came. She went a yard or
two out of her course, and at once was aground. She had
passed us, but others had stiill to come, and there was noth-
ing for it but to wait till the Scotch Greys got free. Haw-
sers were made fast to stern and bow on either bank, and
after an hour’s shouting and steaming and winching, the big
ship swung into place again. The rest came by without dis-
aster, and we got under way ourselves at eleven o’clock.
The canal is not big enough for the present traffic. Ship-
ping to the extent of over 3,000,000 tons passes through
every year, and it is steadily on the increase. Ships have
to wait their turn, and much valuable time is wasted at
either end and in the passage. The accommodation may
be increased in two ways. The whole length of the canal
may be widened so as to allow of ships passing each other
everywhere. Such a work would not be difficult, but it
would be very costly. The deep-water passage would have
to be more than doubled in width, as the
slow speed makes steering difficult, and
ships in passing would require plenty of
sea room to avoid accidents. The present
width of 25 yards would have to be raised
to 60, but it would not be necessary to in-
crease the width of surface of the whole
waterway, which is already 100 yards
from bank to bank. The second mode of
increasing the facilities of passage is more
feasible, and has much to recommend it.
It consists in a considerable increase of .
the number of gares or passing places, and
in the lengthening of those already in ex-
istence. There are at present thirteen,
and they might easily be increased to
twenty. The same precautions now prac-
ticed would be still enforced in the pass-
ing of ships. The block system would he
carried out from gare to gare. The buoy-
ing of the. passage is already excellent,
and there would be no increase in the
danger of fouling and jamming. The
consequences of such accidents in so nar-
row a waterway as the canal are so seri-
ous that I think, on the whole, the in-
creasing of the garesis most to be recom
mended. But one or other improvement is
necessary.—Correspondent London Ttmes.

An Eighty Pound Hailstone.

Considerable excitement was caused in
our city last Tuesday evening by the an-
nouncement that ‘a hailstone weighing
eighty pounds had fallen six miles west
of Salina, near the railroad track. An
inquiry into the matter revealed the fol-
lowing facts: A party of railroad section
men were at work Tuesday afternoon,
several miles west of town, when the hail-
storm came upon them. Mr. Martin Ell-
wood, the foreman of the party, relates
that near where they were at work hail-
stones  of the weight of four or five
pounds were falling, and that returrning
toward Salina the stones increased in size,
until his party discovered a huge mass of
ice weighing, as near as he could judge,
in the neighborhood of eighty pounds. At this place the
party found the ground covered with hail as if a wintry
storm had passec over the land. Besides securing the mam-
moth chunk of ice, Mr. Ellwood secured a hailstone some-
thing over a foot long, three or four inches in diameter, and
shaped like a cigar. These ‘‘specimens” were placed upon
a hand car and brought to Salina. Mr. W. J. Hagler, the
North Santa Fé merchant, became the possessor of the larger
piece, and saved it from dissolving by placing it in sawdust
at his store. Crowds of people went down to see it Tuesday
afternoon, and many were the theories concerning the mys-
terious visitor. At evening its dimensions were 29 x 16 x 2
inches.—Salina (Kansas) Journal.

—_——tl—4- O —————————
Awards to American Electricians.

Among the awards to exhibitors at the International Elec-
trical Exhibition at the Crystal Palace were the following:
A diploma of honor to the Anglo-American Cable Company;
a gold medal to T. A. Edison for lighting apparatus, etc.; a
gold medal to the Anglo-American Brush Light Company
for the Brush dynamo machine and arc lamp; a gold medal
to the White House Mills, of Hoosac, N. Y., for a dynamo
machine; a gold medal to the Direct United States Cable
Company; a gold medal to Professor A. E. Dolbear, of Bos-
ton, for an electrostatic telephone; and a silver medal to
the Philadelphia Dynamic Company.
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Etching Recipes.
BY MAJOR J. WATERHOUSE, B.SC., ASSISTANT SURVEYOR-GENERAL
OFINDIA.
MORDANTS FOR ZINC.

The comparative cheapness of zinc would give it an
advantage over copper or steel for engraving and etching
with the graver or point, but it does not seem to be re-
commended for these purposes. It is hard to cut with the
graver, and, though it bites easily, it is not suitable for fine
work. Another defect is that it will not stand a long im-
pression; but this may be overcome by surfacing the plate
with copper. The principal uses of this metal for printing
purposes are for surface printing or zincography, in the
same manner as lithography, and for the process of biting
in relief, and zincotypography or Gillotage, now so largely
employed as a substitute for wood blocks. It can also be
engraved very delicately in the same style as engraving is
done on stone through a coating of gum.

The etching fluids for zinc are of two entirely different
kinds: first, mixtures of gum and weak acids, used for pre-
paring plates for zincographic printing in the lithographic
press, or for the preliminary inking preparatory to being
bitten in relief by the Gillotage process; and secondly, mineral
acids, more or less dilute, used for biting in relief and ordi-
nary etching.

Zii-cographic Biching.—This kind of etching is more a pre-
paration of the plate for printing than engraving or biting,
the object being merely to fill up the pores of the metal with
gum, and prevent it receiving printer’s ink from the roller
elsewhere than on the lines of the drawing.

The solution most commonly employed for this purpose
is the mixture of gum and decoction of galls, in use at the
Ordnance Survey Office, Southampton, and given by Sir
Henry James in his work on Photozincography. It is pre-
pared as follows: 4 ounces of Aleppo galls are bruised
and steeped in 8 quarts of cold water for twenty-four hours;
the water and galls are then boiled up together, and the
decoction strained. The gum-water should be about the
consistency of cream. One quart of the decoction of galls
is added to 8 quarts of the gum-water, and to the mixture is
added about 3 ounces of phosphoric acid, which is prepared
by placing sticks of phosphorus in a loosely-corked bottle of
water, so that the ends of the sticks may be uncovered.’
The oxidation of the phosphorus produces phosphoric acid,
which dissolves as fast as it is formed.

The etching solution should only just mark a piece of
plain zinc.

In Richmond’s ** Grammar of Lithography ” the following
modifications of this formula are given:

Decoction of nutgalls......covvviie v vevivieniin oun

Gum water as thick as cream

Phosphoric acid solution......... cevivevieienenrvnnn.
Boil 1} ounces of bruised nutgalls in 1} pounds of water
till reduced to one-third, strain, and add 2 drachms of nitric
and 4 drops of acetic acid.

Richmond recommends, however, the use of simple
decoction of galls without acid, and gumming-in after
etching. .

Knecht, in Roret’s ‘“ Manuel de ’Imprimeur Lithographe,”
gives the following, containing copper, but this I find gives
an unpleasant dark tone to the zinc:

Gallicacid.... .« «vivveiiiiiiiiiiiiiiiii 1 centigramme,
R 17 1 liter.

Gum arabic ......... e eeeieediie eeaeas 4 grammes.
Nitric acid............. 2 milligrammes.
Sulphate of copper ....cecvvvuiiiiiinnn.. 4 v
Sulphate of copper.............. 50 parts.
Rockalum........coiviieninivaneneiennns 40
Sulphuric acid......... . 20 ¢

Gum arabiC......vviiiiiiiiiiieiiiiiiiiinen, 60 ‘¢

L 7<) 1,000 “

Husnik gives the following, also used by Hannot at the
Depot de la Guerre, Brussels:

Gum arabiC .....ceveiiiiiiiiiiiieiiiiiiieeiea, 40 parts
Sulphate of copper........covevevinnn., PR
Gallic acid . 5
Nitric acid 16 part.
B 13 N 1,000 parts.

Motteroz uses gum-water acidulated with a few drops of
muriatic acid, so that it will not visibly bite the plate—or
better, decoction of nutgalls.

Moock gives:

Water ...
Gum arabic

Scamoni has the followiny, by Garnier: Boil about 1}
ounces of bruised gall-nutsin a pint of water, till reduced
to one-third, filter, and add 2 drops of nitric acid and 3
to 4 drops of muriatic acid. For very fine work this may
be weakened with water. It is applied for about a minute,
then washed off, and the plate gummed.

Zincotypographic Btching.—In biting zinc plates in relief,
the acid generally used is nitric, of different degrees of
strength according to the nature and state of the work.

After the transfer is made, the plate is etched with one of
the foregoing preparations, then inked-in and dusted with
finely-powdered resin, which adheres only to the lines.
This procedure is followed after every biting, the plate
being warmed to melt the resin and inky coating, so that it
may run down between the lines and protect them from the
undercutting action of the acid.

Kruger, in his **Die Zinkogravure,” recommends, for the
first relief etching, nitric acid 30 to 40 drops to 100 grammes

erican,

of water, applied for five minutes. For each subsequent
etching 8 to 10 drops of acid are added for each 100 grammes
of water, and the time is increased, by degrees, from five
to fifteen minutes, For the final etching of the broad
lights he uses:

Muriatic acid
Nitric acid

Seizntific dm

To soften down the ridges between the lines the plate is
inked and dusted as before, and etched with dilute nitric
acid at 5 per cent applied for about a minute, and the ink-
ing, dusting, and etching repeated as often as may be
necessary.

According to Husnik, the first two bitings are given with
1 part of nitric acid to 40 of water, the first biting lasting
two minutes, the second four to five minutes. For the
third biting the acid is used double the strength, and ap-
plied for five minutes. The acid is made stronger for each
successive biting.

Moock (‘“‘Impression Photographique aux Encres Grasses”)
gives a first biting with nitric acid at 2 per cent for two or
three minutes, adding about the same quantity of acid for
five successive bitings, gradually increasing the time. After
the first five Dbitings, the plate is thoroughly cleaned,
strongly heated, well inked again with a harder ink, and
rebitlen with acid as $trong as the last used; the operation
is repeated for four more bitings, using less heat, and
biting less and less each time. These last bitings are for
smoothing off the edges of the lines.

In his ““Instruction in Photography,” Captain Abney
gives the following process:

Having made the transfer in the usual way, and dusted
it with resin, flood the surface of the zinc plate with a
10-grain solution of sulphate of copper, which precipitates
copper on the uncovered parts, and forms a copper-zinc
couple. It can then be etched with very dilute acid.
...................................... 1 part.

500 to 750 parts.
This is contained in a rocking trough kept constantly in
motion. The first etching takes about twenty minutes.
The plate is then washed and inked, dusted and coppered
again, and then etched with acid twice as strong, the opera-
tion being repeated as often as may be necessary.

The following metliod is somewhat similar, though, in
this case, the acid bites the parts not covered by the copper.

A zinc plate, covered with varnish, and etched with a
point, is treated with a neutral solution of copper, which
deposits copper on the lines. The varnish is then removed,
and the plate etched with  muriatic acid, which bites the
zine, leaving the copper untouched. As soon as a per-
ceptible relief is obtained, the plate should be inked and
bitten in the ordinary way.

A very excellent method of biting zinc in relief is by
galvanism. Roret’s Manual—befure quoted—gives two
methods by Dumont and Devinceuzi.

In Dumont’s Method the plate, having been inked in, and
dusted with resin, has a copper conducting wire attached
to it, and is then placed in a wooden frame parallel to a
copper plate of the same size, at a distance of about twelve
inches, and the whole is plunged into a bath of sulphate of
zinc. The zinc plate is connected with the carbon pole of
a Bunsen battery, and the copper plate to the zinc pole.
A weak current is allowed to act, and the sufficiently-bitten
parts are stopped out from time to time.

M. Devinceuzi’s process is similar to the above, and, from
trial, I know works very well.

The plate. having been rolled up with a strongly-resinous
ink, is slightly etched with very dilute sulphuric acid, to
clean the surface, and is then plunged into a solution of
sulphate of copper at 15° Baumé (about 70 grains to the
ounce), in connection with a plate of copper of the same
size, placed about one fifth of an inch away from it. The
plate is taken out every minute or so, to remove the copper,
and at the end of from four to five minutes is sufficiently
bitten to yield good impressions from a chalk original. A
drawing with a pen may require seven to ten minutes..

Before leaving this part of the subject, it may be men-
tioned that, in the processes for biting with nitric acid, it is
essential to keep the acid in constant motion, and in some
establishments the strength of the acid is maintained during
the biting by allowing nitric acid to fall drop by drop from
a bottle or other vessel placed above the trough.

Deep Eiching.—For simple etching on zinc, Seymour
Haden recommends 1 part nitric acid to 8 of water; or,

C reeeeees ieeeee. eeeiecaeeieae. 10 parts.

Hydrochloric acid.
Chlorate of potash

@

Dissolve the chlorate of potash in half the water—boiling—
and mix the hydrochloric acid with the remainder. The
two solutions are added together for use.

Kochler (‘‘ Lalanne’s Etching ") says 1 part of nitricacidto
8 parts of water is equal in effect to equal parts of acid and
water used with copper for the same length of time.

A. Martin uses 1 part nitric acid to 2 of water.

Kruger (¢“Die Zinkogravure ) gives:

Sulphate of copper 2 parts,

Chloride of copper.......... 3 ¢

Water............. 64

Muriatic acid 8
also

Nitricacid... ....viviiiiiiiies tevreniaioienansennennn, 1 part.

AT 7<) 40 parts.

M. Gourdon bas proposed a curious process of photo-
engraving on zinc, founded on M. Merget’s discovery that

© 1882 SCIENTIFIC AMERICAN, INC

[AUGUS'f 19, 1882.

if zinc be covered by precipitation with certain metals, it
is only bitten by nitric acid in the parts left uncovered,
while, on the contrary, dilute sulphuric, muriatic, acetic,
and other acids will bite it only in the parts covered by the
other metal. Thus if zinc iscovered in parts, as by writing,
with a thin coat of powdery platinum, the parts covered
with the platinum may be etched with sulphuric acid diluted
with 7,000 parts of water. If gold be substituted for pla-
tinum, sulphuric acid diluted with 5,000 parts water will
etch it. Silver requires 3,500 parts water; tin, 1,500; anti-
mony, 700; bismuth, 500; lead, 400.

M. Gourdon takes an ordinary silver print, fixed, but
not toned, and well washed, and transfers it, face down-
ward, on a plate of zinc. It is moistened on the back, first
with ammonia, and then with a solution of cyanide of
potassium, pure, or mixed with carbonate of soda. After
a while the silver image will be regularly transferred to the
zine, and can be etched with very dilute sulphuric acid to
form an engraved plate,

Boivin plates a zinc plate with silver, treats it in the
dark-room with an alcoholic solution of iodine, washes it,
and passes over it a solution of tannin or pyrogallic acid,
and dries.

The plate is exposed to light for a few minutes under a
cliché, and then plunged in the dark into an electro gilding
bath attached to the negative pole of the battery.

Those parts of the plate where the light has acted on the
iodide will take a coating of gold, while the other parts will
refuse it. The iodide of silver is dissolved with cyanide of
potassium, and the plate is then bitten, the gold parts form-
ing a reserve.

Moock etches zinc with one or two Daniell cells, the
plate to be etched being in a separate trough containing
dilute nitric acid at 83° B., and attached to the copper pole
of the battery, while the conducting wire from the other
pole dips about an inch into the acid. The etching tukes
an hour or two, according to the subject, and, if necessary,
parts can be stopped out when sufficiently bitten.

According to Scamoni, sulphuric, nitric, muriatic, and
pyroligneous acids all etch zinc, but must be well diluted
with 20 to 30 parts of water.

Mordants for Brass and Bronze.—Neither brass nor bronze
seems to be much used for book-work engraving. Accorii-
ing to Kruger, the mordants for brass are much the same as
for copper.

For surface printing on brass in the lithographic manner,
Roret’s Manual gives:

Gum arabic

Nutgalls...
Nitric acid

For etching bronze, the following is given in Roret’s
¢ Manuel du Graveur:”

Pure ritricacid at 40°........oeiiiiiiitiiiiiiii i e 100 parts.
Muriaticacid at 20°....cvuiriiiiiiieeiieiiienieinin.. 5 «
—Photo News.

Accident in a Grain Elevator,

The large elevator, A, of the New York Central Railway,
at the foot of West 65th street, was seriously imperiled
August 1, by the breaking of a shaft on the top floor. The
elevator is 350 feet long, and 145 feet high. It is operated
by two powerful engines in the basement, the power being
transmitted by a rubber belt (300 feet long and weighing 3
tons), which connects the drivicg wheel of the engine with
a shafting wheel on the top floor. The shafting wheel
weighs 4 tons, and connects with a horizontal steel shaft,
7 inches in diameter, running the whole length of the build-
ing. This shaft broke close to the wheel, which was
thrown out of place with great violence. The shaft was
bent and twisted. The friction of the displaced belt against
the sides of the openings in the floors caused a burst of
flame at each point of contact, but fortunately the belt
slipped from the wheel, and its furious motion was stopped
before the flames got beyond control.

A O
Cotton Stems for Cattle Food.

Mr. Edward Atkinsou has found a new element of value
in the cotton crop, and one which promises to materially
advance the prosperity of Southern farmers. It appears
that. for each bale of lint there are 1,50" pounds of stems,
which are very rich in phosphates of lime and potash. When
ground and mixed with ensilage or cotton seed meal (which
is too rich for use as fodder in large quantities), the stem
mixture makes a superior cattle food, rich in all the elements
nceded for the production of milk. meat, and bene. 1t is
believed thut this utilization of the cotton stems, hitherto a
nuisance, will prove to cotton growers a new source of
wealth, and in many parts greatly facilitate the raising of
stock, by furnishing a substitute for grain, which now has
to be hrought from the West for stock feeding.

@G~
4

THE Four GREAT PoRTs. —Liverpool ranks as the most
important port in the world, with an annual tonnage of
2,647,872; London stands second, with a tonnage of
2.380,688; Glasgow third, with 1,432,364; New York fourth,
with a tonnage of 1,158,676. As a manufacturing city New
York leads the world.

——— il ———————— e

DENzINE will answer much better to exterminate roaches,
moths, etc., than anything else. It will not hurt furniture
in the least, and can be easily applied.
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RECENT INVENTIONS.
Reclining Chair.

A chair hammock, which is easily and readily adjusted
for a sitting, reclining, or recumbent posture of the body, has
beea patented by Mr. Alden Graham, of Boston Highlands,
Mass., and is shown in the accompanying engraving. The
base of the chair is of ordinary construction, and has upper
side rails that are secured at thkeir upper ends to the front
portions of the frame, and are attached to the frame at the
rear portion so as to slant down and back, and have notches
on their upper edge. The sides of the base have secured to
their rear inner surfaces fixed cams, against which the side
pieces of the chair back rest. The side pieces, C, of the
back are united by
rounds, and have the
side pieces of the base
of the chair pivoted to
them on opposite
sides. To the side
picces, C, and to the
front pieces arms are
pivoted and the front
pieces turn on the
upper front round of
tue base. The back
of the chair is made of
canvas, attached at its
opposite ends to the
upper round of the side piece, C, and the lower round
of the side piece, G. The round of the side piece
C, has a ratchet and pawl by which the tension of the
cover may be regulated. Braces are pivoted to the pieces,
@G, that engage with the notches in the upper rail of the base,
when the chair is in an upright position, and retain it in this
po-ition. When the occupant of the chair desires to change
his position he raises the braces out of the notches and
throws himself backward, and the side picces, C, resting on
the cams balance the chair and body so that theymay be
adjusted to different positions, the cams forming a constant
and firm support.

Improved Ruler.

Mr. George L. Knox, Secretary of Colwell Lead Company,
63 Centre street, New York, has recently patented a ruler by
which the ink that may pass from the pen to the ruler is
absorbed and effectually prevented from running down upon
the paper to be ruled. Thisis an ordinary ruler having in one
of its edges a
deep groove
extending its
entirelength,
and in this
groove is
placed a
folded plate
of sheet
metal. Inthe
recess of the folded metal plate a strip of blotting paper or
other absorbing material is placed, the outer edge of which
reaches to near the outer edge of the ruler, as shown in the
annexed engraving. The metal of the folded plate has some
elasticity, sothat when removed from the groove the sides will
open slightly to receive the absorbing strip and when placed
in the groove it acts as a spring against the walls for holding

-itself securely in place. The metal plate may be removed at
plcasure for renewing the absorbing strip and for adjusting
its edge at a proper distance from the edge of the ruler.

Washing Machine.

Mr. George C. Miller, of Alliaunce, O., has recently
patented improvements in washing machines, by which the
clothes may be thoroughly washed without injury. The
wash box is of the ordinary construction. Two horizontal
bars, to the ends of which are hinged the ends of uprights,
are suspended from the sides of the wash box by spiral
springs, as shown in the engraving. On the upper side of
the  horizontal
bars is secured
a rub-board, the
upper side of
which is con-
cave and corru-
gated, and to
each pair of the
upright bars is
also secured a
rub-board corru-
gated on its in-
ner side. Coiled
springs are pro-
perly secured be-
tween the rub-
boird and the sides of the box, that pressthe hoards toward
the center of the box. Within the spice between the rub-
boards is placed a corrugated cylinder, which is journaled in
bearings attached to the box, and to one of the journals is
attached the crank by which the machine is operated. The
clothes to be washed are placed in the space between the
cvlinder and the rub-boards, and the cylinder is revolved.
The springs attached to the horizontal bars, and placed be-
hind the rub-boards, allow the boards to adjust themselves to
the thickness of the clothes passing through the machine.

Spring Hinge.

The spring hinge for automatically closing gates or doors
from either direction, shown iu the accompanying engraving,
has recently been patented by Mr. Ezra Ale, of Altoona,
Pa. A hinge plate, A, having two jaws, B, projecting from
its flat surface, is secured to the frame of the door, and be-
tween the jaws, B, is inserted a loop, C, attached to the
edge of a socket hinge plate, D, that receives and is secured
to the edge of the door or gate, and by passing a pintle
through the
jaws and loop
a hinge is
formed. A tubu-
lar casing, G,
projects  from
the back of the
plate, A, and at
the inner end of
the casing the
plate hasa trans-
verse aperture.
A cross piece in
the casing, G, rests on one end of a spiral spring, the oppo-
site end of the spring resting against the plate, A. A screw
rod passes through the cross piece, and to its inner end two
chains are attached, their opposite ends passing through the
aperture of the plate, A, and are attached to the opposite sides
of the hinge loop, C. When the door is swung in either direc-
tion the spring is compressed. and if the door is released the
spring closes it, and if the hinge is applied on a door swing-
ing in one direction only but one chain will be required.

Straw Cutter.

A pew and improved straw cutter, patented by Mr. John
‘W. Baughman, of Wooster, O., is shown in the accompany-
ing engraving. A is the frame of the machine, and B is
the feed box. The front posts of the frame rise above the
top of the feed box, and to their upper parts are attached
bearings in which a shaft revolves. To one end of the shaft
is attached a large balance wheel, and the other end is a
crank, by which the machine is turned. Upon the middle
of the arm of the crank is formed a second crank, and io
the spuke of the
balance wheel, at
the same distance
from the axis of
the shaft is at-
tached a crank pin.
The crank and the
crank pin are con-
nected to the lower
corners of the knife
frame by two con-
necting rods, and
the knife frame is
kept in place by
slides and gibs placed on the forward end of the frame,which
slides up and down carrying a Kknife attached to it in av in-
clined position. To the side bars of the knife frame are
attached lugs, which, as the frame¢ moves upward, strike
against and raise the projecting ends of the levers, M, the
levers being pivoted to pawls that engage with ratchet
wheels attached to the ends of the upper aund lower feed
rollers. The levers, M, are kept in place, and are made to
operate in vertical planes by keepers attached to the oppo-
site sides of the machine through which the levers pass.
To the forward side of the frame, A, is attached a steel plate
in such a position that the straw, while being cut, will rest
upon the upper edge of the plate, which thus serves as a sta-
tionary knife.

An ITmproved Bedstead Hook.

Mr. Jackson J. Kenneday, of Cleveland, Bradley county,
Tenn., has patented a new and improved bed hook for hold-
ing the side rails firmly to bedstead posts, which is shown
in the annexed cut. A metal frame, A, provided at oneend
with one or more projecting hooks, and at the opposite end
with a flange, is placed against the inner surface of the bed-
stead rail at the end, in such a
|manner that the flange will project
[from its inner surface. The metal
| frame is held to the rail by a block
fastened by screws to the inner sur-
face of the rail, and having trans-
verse grooves on its inner surface
for securing the bars of the frame,
A. The block extends from the
flange to near the inner euds of the
hooks, and at the outer end has a
recess uniting the two grooves
which receive the bars. The bed post has a vertical recess
for receiving a socket plate in which are slots for receiving
the hooks of the plate, A. If the hooks are passed into the
slots, the bed rails will be heid to the posts. The device is
strong, simple, and durable, and very effective.

Improvement in Funnels,

A funnel that is so constructed that the flow of the liquid
from it can be interrupted at any time, preventing loss and
waste in filling bottleg and casks, has been patented by Mr.
Oscar T. Petzold, of Sebnitz, Saxony, Germany. A suit-
able shaped vessel for a funnel is provided with a slightly ta-
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‘l of the range passes through the

pering neck which is surrounded with a sleeve of rubber that
extends almost to the bottom of the neck, as shown in the
engraving, therubber sleeve causing the neck to fit well ina
bottle neck. A cap, D, having large side apertures, fits
closely on the lower uncovered end of the neck, and is at-
tached to a tube, F, that passes through
the bottom of the cap through the neck
and extends up to the upper edge
of the vessel. The cap, D, is provided
with a packing strip resting against the
lower end of the funnel neck when the
cap israised. The upper part of the tube,
F, passes through a slot in a lever pivoted
to the upper edge of the vessel, direcily
above its handle, so that the lever can be
operated by the thumb of the hand hold
ing the funnel. If the parts are in the
position shown, the liquid can flow from
the vessel through its neck and the apertures of the cap.
If the outer end of the lever at the top of the vessel is de-
pressed, the tube, F, will be raised and the packing strip
pressed against the lower end of the neck, closing it, stopping
‘the flow of the liquid. During the operation of filling the
air passes off through the tube, F.

Ventilating Soil Pipes.

The invention shown in the accompanying cut is for
carrying off the foul gases from soil pipes of dwellings.
As these gases are a fruitful source of disease, and death in
many instances, an invention
providing for their sure removal
cannot but prove valuable.
This invention has been pa-
tented by Mr. John D. Harring-
ton, of Auburn, N. Y. The soil

pipe has an enlargement con-
taining a cylindrical vessel closed
at its top and bottom, and a tube
open at its ends extends longi-
tudinally through the vessel
A hot water pipe from the heater

bottom of the vessel to near its
top, and an outlet pipe runs from

the bottom of the vessel to the
water back of the range. In
operation the hot water passes
from the heater through the hot
water pipe into the vessel,heating
it and the tube, which in turn
heat the air in the soil pipe, causing a draught which carries
off all the foul gases through the pipe and out at the roof.
As the water cools it sinks to the bottom of the vessel and
is carried back to the heater, and in this mannera continual
circulation is maintained in the vessel, and consequently
continual draught through the soil pipe is secured.

————tr—

Indians as Workmen.

The popular theory that the Indian cannot be made to
work 1s not altogether unfounded. It by no means follows,
however, that Le cannot be induced to work, and work
well, when removed from his native surroundings and sup-
plied with the proper incentives. The Indians in the
industrial schools at Hampton, Va., and at Carlisle, Pa.,
have shown a readiness to acquire trades and a capacity to
learn to handle tools skillfully that must stageer the pre-
judices of those who have adopted the frontier creed that
the only useful Indian is a dead Indian.

At the recent public exercises at Carlisle, a Plains Indian
was the proud, though seemingly stolid, exhibitor of a
wagon built entirely by bimself, a piece. of work that older
mechanics might not have been ashamed of. The Spring-
field Republican says that there are now on exhibition in
Boston samples of shoes and harnesses made at Hampton
Institute, which both in finish and servicealleness are able,
in the opinion of competent inspectors, to compete success-
fully with the products of regular workmen. The shoes
are part of a contract for two thousand pairs which the
Government gave to the Superinlendent of the Institute,
General Armstrong, last spring. The Government has also
ordered seventy-five sets of double-plow harnesses.

General Armstrong is confident that within five years, as
the hundred Indians at Hampton, the three hundred at
Carlisle, and others under instruction elsewhere, become
masters of the craft, all the shoes and harnesses needed no
the plains can be made by Indian young men at home.

—
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Cotton Seed in Spasmodic Croup.

George L. Gray, M.D. (Miss. Val. Med. Monthly), claims
that cotton seed is an efficient remedy in spasmodic croup.
A handful of seeds is bruiscd and afterward boiled for
a few minutes in a quart of water. The decoction
allowed to stand for a short time, when it is strained.
sweetened, and cooled. The patient should now be given
all it will drink of the medicine, or if necessary, it may be
poured down the child’s throat. Relief is generally prompt,
and sometimes without vomiting. = If, however, the remedy
be persistently given it will produce free emesis,

is
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ENGINEERING INVENTIONS.

A self-acting car coupling, which is adapted
to be attached to and used with the ordinarylink and
pin drawheads, has been patented by Mr. Joseph D.
Wilson, of Kansas City, Mo. The coupling consists
principally of collars attached to the drawheads by pins
which pasg through them and the ordinary pin holes in
the drawheads. The collars are provided with suitable
locking devices, and are so constructed as to be partially
rotated upon the drawheads by means of pivoted
weighted levers. The rotary movement of the collars
on the drawheads serves to operate the locking devices,
to couple or uncouple the cars, ag may be desired. The
weighted levers may be operated from the top or sides
of car as desired.

An improved automatic car coupling has
been patented by Mr. Charles E. McCarthy, of Forsyth,
Ga. Ina vertical recess, back of the throat of the draw-
head, is a trigger bar pivoted at its lower end, and its
upper is formed into a catch and extends through a slot
in the drawhead back of the pin hole. A tubular pro-
jection above the pin hole sustain3 a short headless pin,
and a latch that is pivoted in a slot in the rear wall of
the projection projects across the pin hole and forms a
support for the pin, when it is elevated, while the other
end passes under the catch of the vertical trigger bar.
The pin being sustained on the latch, whenever the
link enters the drawhead, it pushes back the trigger
bar, and the weight of the pin tips the latch, allowing it
to drop through the link and coupie the cars.

The object of an invention recently pa-
tented by Mr. John W, Crump, ot West Point, Miss., is
to increase the strength and durability or levees. The
usual muck ditches are made along the line the levee is
to occupy. and piles are driven along the back edges of
the ditches. To these piles are secured horizontal
boards, forming continuous fences, each fence being of
less height than the one in its rear. The outer fence is
at the crown of the levee, the adjacent fencesdiminish-
ing toward the river front. The dirtis then thrown
over the fences, and the levee formed in the usual man-
ner. To the upper ends of the piles are pivoted arms to
be swung up and held in a vertical position. In case of
danger of a crevasse the arms are raised and serve as
supports for planks for preventing the washing of the
crown of the levee,

A novel automatic car coupling has been
patented by Mr. William T. VanDorn, of Lincoln, Neb.
The drawhead of the car has the usual flaring mouth,
and also has an opening on one side in which a retain-
ing device for the coupling bar is arranged. The bar is
pointed at one end, and has at this end a lateral catch
having a straight bearing for the coupling pin. The pin
presents an inclined surface Yo the front end of the bar,
while its bearing surface corresponds with the hearing
surface of the catch. When the end of the bar strikes
the pin it is deflected against a retaining spring placed
abovethe pin, the spring yielding sufficiently to allow
the catch to pass behind the pin. The opposite end of
the bar is perforated to receive the ordinary coupling
pin.

———— -t ———————

MECHANICAL INVENTIONS.

Improvements in devices for lasting the
shanks of boots and shoes have been patented by Mr.
Frank Beyerle, of North Branch, N. Y. The device con-
sists of two clamps, each composed of a fixed and mov-
able jaw pivoied to each other, their grasping ends
being serrated, and the lower euds of the movable jaws
being moved by means of a screw to close the jaws at
their grasping ends. The fixed arms extend beyond the
pivots and pass through apertures in a sliding plate, and
at theirlower ends grasp a nut. through which a screw
passes, which, when it is turned, rests against the slid-
ing plate and presses it to move the graspinrg ends of
the jaws toward each other, and stretch the shank
tightly over the last.

A fifth wheel for vehicles, so constructed
that it will not be liable to break or get out of place
when exposed to a side strain, has been patented by
Mr. George W. Smith, of Darlington, Wis. ‘l'o the
under side of the head block a plate is secured, and
upon the lower side of the center of the plate is a pro-
jection, which is concaved upon its under side, to re-
ceive a convex prejection formed on the upperside of a
lower center plate secured to the axle. The king bolt
passes through the centers of the two plates and the
head block and holds them together. The sides of the
lower circle of tize fiftth wheel are vertical and its top is
oval, and this circle fits into a correspondingly shaped
upper circle, the two circles being held firmly to their
parts by clips and bolts. With this construction all
breakage from side strain is prevented.

Mr. John D. Underhill, of Hoboken, N. J.,
and Elizabeth Underhill, of New Rochelle, N. Y., have
patented devices for equalizing the driving power of a
coiled spring, to adapt it to drive sewing machines at a
uniform speed. A regulatingwheel, driven by the coiled
epring, has a spiral row of perforations on its face from
near its center to its periphery. A spur wheel, whose
teeth engage with the spiral perforations, slides upon a
feather upon its shaft, and the outer end of the shaft is
provided with a gear wheel which engages with a train
of wheels, through which the power is applied to the
machine to be driven, with agradually increasing lever-
age as the force of the uncoiling spring decreases.

A windmill that automatically regulates
itself has been patented by Mr. Benjamin J. Bragdon,
of Beloit, Kan. The main shaft of the mill is pivoted
vertically between adjustable bearings, and has fixed
collars at each end that carry three or more radial arms
that have at their outer ends curved side arms. The
vanes are regularly curved in cross section, and are
hinged at their centers to the ends of the radial arms,
and the curved side arms actas stops to the windward
sides of the vanes. The windward edge of one vane is
connected by rods to the leeward edge of the opposite
vane. Governors are suspended from the upper collar
by rods that pass through eyes attached to the leeward
edges of the vanes, and by their weight and the cen-
trifugal force obtained by the revolution of the mill
automatically open and close the windward edges of
the vanes, and regulate the amount of wind admitted.

Mer. Alfred Marland, of Pittsburg, Pa., has
patented improvements in thatclass of nut machines
which cut the blanks from a bar or rod and compress
them in a suitable forming die, and at the same time
punch the blanks in the line of the length of the bar
from which they are cui, and then automstically dis-
charge them from the die. The machine consists of a
forming die, two crossheads carrying hollow compress-
ing mandrels through which the punches move, and a
crosshead carrying the main punch and the cutting bar,
all of which are operated through connecting rods,
yokes, and levers from cams on a single main driving
shaft. By this machine the nuts are more perfectly
formed, and the machine is more efficient for its pur-
pose than those before in use.

-

ELECTRICAL INVENTION.
Mr. Charles A. Cooley, of New Britain,

Conn., has patented a commutator constructed so that
the wearing segments may be quickly renewed without
disturbance of the armature wires or the removal of the
commutator from its shaft. The armature shaft is
made tubular to receive the wires from the armatures,
and on this shaft are flanged metal hubs having at each
side vulcanite washers for insulating the hubs. Rods
extending through the flanged hubs and the washersare
enlarged between the two hubs, and are insulated by
sleeves of vulcanite. To these rods segments of copper
are secured by screws to form the wearing surfaces of
the commutator. The copper segments are of suitable
thickness to sustain the wear of the commutator brushes
for a reasonable length of time, and can be easily re-
moved by taking out the screws and new segments put
in place.

D ——
AGRICULTURAL INVENTIONS.

An invention for removing the leaves from
sugar cane stalks has been recently patented by Mr.
William P, Gard, of Parsons, Kan. A frame has in its
forward side a rectangular recess, in which are placed
four triangular plates forming a square. Each triangu-
lar plate is held forward by a spring, and the plates and
springs are secured in place in the recess by a frame se-
cured to the face of the main frame, that is so cut away
as to have the middle part of the plates uncovered.
The adjacent angles of the plates are notched, forming
a hole which flares toward the rear side of the plates.
The stripper is placed in front of the rollers of a cane
crusher, and the smaller ends of the stalks passed
throngh the hole are grasped by the crushing rollers
and drawn through the stripper into the mill.

An improved wheel cultivator has been
patented by Mr. Alfred Messersmith, of Munster, Til.
The beam of the cultivator is secured in the usual man-
ner to the axle of the wheels. The arms which carry
the cultivator teeth are secured together at their front
ends, and extend rearward and are bent to hold the
teeth in a proper position in relation to each other. At
their rear ends they are bent downward and are pro-
vided with a series of holes to receive hooks for secur-
ing the teeth to the arms. The cultivator tooth is of the
usual construction, and is provided with a round shank
around which the hooks pass and by which the teeth
are held firmly to the bars. Suitable handles are pro-
vided for controlling the cultivator.

Mr. Stephen C. Smith, of Poole’s Mill, Ky.,
has patented a device for pulling sprouts. Tothe plane
surface of a segmental block having parallel sidesis
hinged a lever, which from its hinged point forward is
beveled onitsunder side, and on its upper side has a
notched metallic plate. The-lower end of an arm, hav-
ing at its upper end a right angle jaw, is secured to the
side of the block. In use the lever is raised to a verti-
cal position, and the sprout is placed between the angle
jaw and the notched plate on top of the lever, the seg-
ment block resting on the ground. When the lever is
depressed the sprout is pulled from the ground.

MISCELLANEOUS INVENTIONS.

An improvement in shovels has been pa-
tented by Mr. Robert T. Pettibone, of Wyoming, Pa.
In the usual construction the back strap projects from
the surface of the blade and obstructs the use of the
shovel, besides wearing the strap and rivets, or else
whenthe back strap has been countersunk in a recess,
the ridge on the face of the blade is open to the same
objection. In thisinvention the back strap isshaped to
fit the sides of the socket formed in the blade for the
handle, so that the middle part of the strap forms the
back of the socket, while the edges are bent backward,
as straight flanges, which, being riveted to the sides of
the handle socket, leaves the back strap flush, or nearly
8o, with the blade.

A device for cleaning fur robes rapidly and
at little expense has been patented by Mr. Ferdinand
Hosch, of Brooklyn, N. Y. Therobe to be cleaned is
secured to a large drum that rotates about forty times
in a minute. A beater in the bottom of a box placed
above the large drum rotates, in the same direction as
thedrum, about three hundred times in a minute and
brushes against the robe. The box is filled with” sand
and sawdust, which is rubbed into the fur, and a cylin-
drical brush, that hasthe samediameter and rapidity of
rotaiion as the beater, removes the greater part of sand
and sawdust from the fur. A brush similar to the last,
making five hundred revolutions in a minute, and rotat-
ing in a contrary direction, finishes the robe perfectly,
as it brushes the hairs down as they naturally grow.

Mr. James M. Collier, of Gadsden, Ala.,
has patented a device by which the grinding stones of
mills may he easily adjusted to their proper positions,
and may also be easily placed in convenient position for
dressing. The grinding mill consists of a lower station-
ary stone and an upper or runner stone placed in a suit-
able frame, and having proper devices for adjusting and
shifting them. The runner stone is cylindrical, and is
placed vertically over the under stone, which is con-
caved on its upper side to receive and fit upon the run-
ner. This stone rests in a rack in which it is adjusted
by set screws. By suitable devices, operated by a hand
wheel, the lower stone may be adjusted closer to or
farther from the runner, to grind the grain finer or
coarser. The frame to which the bearings of the shaft
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of the runner are attached is so constructed that the
frame and stone may be thrown forward to give con-
venient access to the face of the lower stone for dress-
ing.

Mr. Joseph M. Jones, of Paris, Ky., has re-
cently patented an improved handcart. The axle and
wheels are of the ordinary construction. Upon the top
of the side pieces of the frame of the cart are runner
bars that are raised a short distance from the surface of
the side bars by means of downward projections formed
on their ends, and at the middle they are supported by
eyebolts that screw into the side bars. The body or
box of the cart is secured to the runner bars by cNps,
through which the bars pass, and within which friction
rollers are journaled, and is secured in any desired po-
sition on the runners by chains, and the body is moved
along the runners by handles secured to it.

Mr. John Johnston, of New York city, has
patented an improvement in elevatorsand dumb-waiters
which insures their perfect operation and places them
under control at all times. A series of friction rollers,
over which the suspension rope passes, are grooved for
the rope, and work in contact with each other, so that
there is sufficient holding friction to support the car or
waiter. Grooved guide rollers are placed at the sides
of the contact rollers, and below them all isa guide
roller for holding the rope at the middle of the well.
At this end of the suspension rope is the car, and at the
opposite end is a balancing weight. The rollers are
turned by their contact in the same direction as they are
turned by the rope, and by making the upper roller of
larger diameter a difference is obtained between the
rotation by contact and the rotation by the amount of
rope given, which increases the holding friction.

Mr. George A. Kingsland, of Brooklyn,
N. Y., has patented an improvement in foundation
curbs for wells. Timbers sawed upon the arc of the
required cnurb, and about six inches wide and three
inches thick, are laid in horizontal courses to a height
of about four feet. To the outer and inner surfaces of
this core are spiked a vertical tier of narrow two-inch
planks as long as the curb is high, Tothese planks are
spiked several thicknesses of horizontal boards, about
one inch in thickness, care being taken to break joints
horizontally and verfically between the boards. To the
lower part of the outer tier of boards are spiked iron
plates, projecting about four inches below the lower
surface of the curb., With this construction the curb
and the wall built upon it will descend horizontally, and
as the curb descends the edge of the iron plate shaves
off the sides of the excavation evenly.

Mr. Frederick B. Spooner, of Brooklyn,
N. Y., has patented an improved device for detaching
the ring at the upper end of a suspender strap from the
suspender buckle. To the front end of an elastic sus-
pender web is attached a fixed metal plate that has a
central longitndinal slot, in the upper end of which is
secured a spiral spring, having its lower end attached
to the upper end of a frame sliding on the back of the
fixed plate. A tongue on the sliding frame passes
through an aperture on the fixed plate, the upper end of
the tongue being bent out to form a hook that checks
the downward movement of the sliding frame. The
spiral spring holds the sliding frame and prevents the
suspender ring from slipping out, and when the frame is
pulled down the ring is free.

Messrs. John D. Hanbury and Charles H.
Clifton, of New York city, have recently patented sus-
pendersfor pants or underskirts, which also serve as
shoulderbraces tokeep the body erect and expand the
chest. Two supporting bands pass over the shoulders,
and at their ends have devices for fastening them to the
pants or skirts, at the front and rear. Each band has
secured to it transverse bands that pass under the arms
of the wearer, forming arm loops with the upper parts
of the supporting bands. A band provided with a
buckle is attached at its outer ends to the supporting
straps, at the same place to which thearm bands are at-
tached, and a short distance below this point the arm
bands are connected by a strap provided with an ad-
justing buckle.

Mr. Frederick L. Hemmer, of East Arling-
ton, Vt., has patented an improved frame for buck-
saws. The two end pieces of the saw frame are con-
nected at their upper ends by a tie rod, and their lower
ends are held togcther by the saw blade. Just below
the tie rod is placed a downwardly curved crosspiece,
and below this there are braces reaching from near the
center, diagonally down, to about the center of the
length of the end pieces of the frame. The adjacent
ends of the braces are faced with curved metal plates
formed with screw openings that engage with a right
and left screw boit; by this means the braces are moved
apart to tighten the saw blade.

An improved fountain pen has been pa-
tented by Mr. Francois X, Poznanski, of Paris, France.
The ink reservoir hasat its upper end a shouldered tube,
which supports an elastic tube that is closed at its top
to form an air chawber. Above the air chamber is
placed a piston head. In the lower end of the ink reser-
voir is a hollow plug, closed at its lower end, and near
this end there is a side opening. The lower end of a
rod, bent to form a right angle, projects into the side
opening; its upper end extends to the top of the ink
reservoir. A tube beveled at its end surrounds the
lowerpart of the plug, and between the tube and the
plug the pen is inserted. By a slight pressure of the
piston on the air chamber the pen is supplied with ink.

A button that can be readily attached to
garments without sewing, and readily removed without
injury, has been patented by Anna K. Hawley, of Delhi,
La. The button head may be of any suituble form or ma-
terial. The fastener, which alsoformsthe shank of the
button. is a strip of spring metal, doubled upon itself to
form a flanged head portion, and its ends are then bent
outward to form projecting spring posts. The ends of
the posts are again bent outward and backward to form
claws. The fastener is secured to the back of the but-
ton in any suitable manner, and the posts are passed
through an aperture in the cloth and through a slot in a
washer back of the cloth, the elasticity of the spring
posts retaining the claws over the edges of the washer.
To remove the button the claws are pressed together,
when the button is drawn off.
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An improved gymnastic apparatus has been
patented by Mr. William A. Smith, of Wilmington, Del.
Two vertical bars, about an inch wide and one-fourth of
an inch thick, are bent at their upper ends at right
angles to their length, and each bar has a spur on the un-
der side of its bent portion. Their lower ends are bent
to form a half-round hook, and the bars are connected
at their middle parts by a brace consisting of two bars
pivoted to each other at one end, their outer ends being
pivoted to the bars. A round bar fits into the hooks at
the end of the vertical bars, and the upper portion of
each of the bars iscovered with rubber or other soft
material. In use the upper ends of the bars are hocked
over the top of a door frame, the spurs preventing the
apparatus from slipping, and the device is used as an
ordinary trapeze.

Improvements in washing machines have
been patented by Mr. William F. Duvall, of Blanchard,
Iowa. Two metallic cylinders are connected at their
tops and bottoms by two tubes, and in the bottom of
the cylinders are placed large wooden balls. In the
cylinders above the balls are inverted sheet metal fun-
nels, their greatest diameter being less than the diame-
ters of cylinders. These funnels or beaters are recipro-
cated in the cylinders by any suitable means. Tn use
the wooden balls are placed in the bottom of the cylin-
ders. The water, soap, and clothing to be washed are
then placed upon the balls, an equal amount of clothing
being placed in each cylinder. The beaters are then to
be placed in the cylindersandreciprocated, when by the
peculiar action of the different parts the clothes are
quickly and effectively cleansed.

Mr. William C. Siffken, of Victoria, British
Columbia, has patented an artificial fuel thatis made of
cheap andotherwise useless materials. The invention
is a composition consisting of ordinary coal screenings,
clay which is free from sand, sawdust, and water. This
composition is thoroughly mixed and pressed into
mouldsso formed that apertures are formed in the cakes
to facilitate the passage of air and prevent smouldering.
While thie fuel may not be so well adapted for kindling
as the artificial fuels heretofore employed, it has the
advantage of utilizing waste materials in an inexpensive
way, and at the same time serving the purposes of the
cheapest natural fuels.

The object of an invention recently pa-
tented by Mr. Wesley H. Dunn, of Bellwood, Pa., is to
provide a device to prevent lamp chimneys from being
cracked by sudden changes of temperature. The device
is formed of two curved metal strips pivoted to one end
of a metalrod. The ends of these strips are secured to
the top of a lamp chimuey in such a manner thatthe
metal rod projectsdownward. The strips and rod are
heated by the flame of the lamp, and as they are of
metal they retain heat much longer than the chimney.
If the light is extinguished and the chimney tends to
cool off rapidly the heat passes from therod and .sirips
to the chimney and prevents rapid cooling and conse
quent cracking.

An improvement in the class of carriage
tops that fold back when not in use has been patented
by Messrs, Conrad and Gottfried Gross, of Richmond,
Va. The top iscomposed of two sections, the front sec-
tion being connected to the posts in front of the door
by hinges, ar.d the rear section is connected to the rear
posts in the same manner. The front posts have at
their lower ends studs that are secured in sockets in the
upper edge of the body. The rear posts are hinged to
thé body, and when the top is lowered they lie in re-
cesses in the body. The front posts are hinged to the
rear section of the top by a double hinge secured to the
inner sides of the posts and top. To lower the top the
studs of the front posts are released and the posts are
raised up parallel with the front section of the top. This
section is then raised until it is vertical, and the rear
posts are pushed back and the top falls.

An invention that provides a substitute for
telegraph poles and light towers has been patented by
Mr. William Beeson, of Miles City, Montana, and con-
sists in supporting telegraph wires, electric lights,
etc., by means of gas-inflated metallic chambers or
floats of sufficient size and buoyancy to float and sustain
them in midair. The float is held by suitable stay
wires or ropes, that lead to the ground or to some ob-
ject on the ground. Thefloat is pointed at one end, and
has a vane to keep it headed to the wind at its opposite
end, and is attached by wires to a swivel by which it is
permitted to turn. Between the swivel and the ground
supports is a coiled spring, which saves the supports
in strong and sudden winds. Between the coiled spring
and the ground crossheads are attached for holding the
wires to be supported.

Mr. Benjamin F. Brown, of Houghton,
Mich., hasrecently patented an improved sleigh knee, by
which construction and repairing of sleighsare greatly
facilitated. The knee is cast of malleable iron and made
hollow, and has a horizontal projecting flange at a little
distance from its upper end, the upper end of the knee
being designed to enter a recess in the under side of the
beam torelieve the fastening bolts from strain. The
lower end of the knee rests upon a plate placed upon
the runner, and is flared in front and rear, and has
flanges that extend over each side of the runner to re-
ceive bolts that secure it to the runner and beam. The
rave of thesleigh is bent downward in front and rear of
the beam, and its ends are secured to the upper sides of
the runner. Should the knee be broken it can be readily
replaced with a new one without taking the sleigh toa
mechanic.

Mr. William H. Williams, of Bristol, N. H.,
has patented an improved oiler, by which the loss of oil
for lubricating the bearings of shafts is prevented. The
oil vessel is suspended from the bottom of the bearing,
and containsa tube carrying a wick which conducts the
oil from the vessel to the lower part of the inner surface
of the bearing The bearing may be provided with a
longitudina) slot to receive the wick if desired. The oil
is drawn from the vessel up to the bearing by the wick,
and there is no waste, as no more oil 18 fed than is re-
quired. The part of the wick immersed in the oil may
be as small as a twine, and pass into an opening next
to the bearing and be enlarged to give oiling surface,
and the wick tube may be adjusted in the casing of the

‘oil vessel by means of a set screw or other adjusting

devices.
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Engines, 10 to 50 horse power, complete, with gover-
nor. $250 to $550. Satisfaction guaranteed. Six hundred
in use. For circular address Heald & Morris (Drawer
98), Baldwinsville, N. Y.

Send for illustrated catalogue of Electrical Instru-
ments, Supplies, and Books for Electricians and Ama~
teurs. I. N.Hopkins & Co., 267 Broadway, New York.

Mr. T. D. Lockling, care U. 8. Consul, Panama, U. S.
Colombia, willsell the whole or a portion of his patent
for umbrellas, illustrated on p. 82, this volume.

Engine Castings, Wm. Rich, 231 Vine Street, Phila-
delphia, Pa.

Air Pumps for High Pressure, Hand, or Steam Power,
at low prices. C. Beseler, 218 Center Street. New York.

American Fruit Drier. Free Pamphlet. See ad., p.110.

7?7 Independent 3 Jaw Chucks, $42; 48/, $36; 24’7,
$30. Warranted best in the world, and sent on trial.
Ameriean Twist Drill Co., Mereditn, N. H.

Fire Brick. Tile,and Clay Retorts, all shapes. Borgner
& O’Brien, M’f'rs, 23d St., above Race, Phila., Pa.

Drop Forgings of Iron or Steel. See adv., page 109.

For best Portable Forges and Blacksmiths® Hand
Blowers, address Buffalo Forge Co., Buffalo, N. Y.

Paragon School Desk Extension Slides. See adv. p. 109.
Brass & Coopper in sheets, wire & blanks. See ad, p.109.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia. Pa.. can prove by 15,000 Crank Shafts, and
10,000 Gear Wheels, now in use, the superiority of their
Castings over all others. Circular and pricelist free.

The Improved Hydraulic Jacks. Punches, and Tube
Expanders. R. Dudgeon. 24 Columbia St., New York.

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y.

Blind Wirers and Borers. B.C Davis,Binghamton,X.Y.

Eagle Anvils, 10 cents per pound. Fully warranted.

Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochester, N. Y. See illus. adv. p.109,
Draughtsman’s Sensitive Paper.T.H.McCollin,Phila.,Pa.
For Mill Macb’y & Mill Furnishing. see illus. adv. p.108.

See New American File Co.’s Advertisement, p. 110.

Combined Concentric and Eccentric Universal and In-
dependent Jaw Chucks, The Pratt & Whitney Co., Hart-
ford, « onn.

Steam Pumps.

Books for Engineers. Catalogues free.
Spon, 4 Murray Street, New York.

The Berryman Feed Water Heater and Purifier and
Feed Pump. [. B. Davis’ Patent. See illus. adv., p. 93.

For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch PPulleys, Cut-off Coupling. see Frisbie’s ad. p. 94.

Bostwick’s Giant Riding Saw Machine, adv.,page 93.

Red Jacket Adjustable Force Pump. See adv., p. 94.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423. Pottsville. Pa. See p. 94.

Woodwork’g Mach’y. Rollstone Mach. Co. Adv., p.92.

4to 40 H. P, Steam Engines. See adv. p. 94.

Drop Forgings. Billings & Spencer Co. Seeadv., p. 7.

Cope & Maxwell M'f'g Co.’s Pump adv., page 77.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 14.

Small articles in sheet or cast brass made on contract.
Send models for estimates to H. C. Goodrich, 66 to 72
Ogden Place, Chicago, Ill.

Improved Skinner Portable Engines, Erie, Pa.

Combination Roll and Rubber Co., 68 Warren street,
N.Y. Wringer Rolis and Moulded Goods Specialties.

Pure Water furnished Cities, Paper Mills, Laundries,
Steam Boilers, ete., by the Multifold System of the
Newark Filtering Co., 117 Commerce St.. Newark, N. J.

“Abbe’ Bolt Forging Machines and *‘ Palmer” Power
Hammers a specialty. Forsaith & Co., Manchester,N.H.

List 28, describing 3,600 new and second-hand
Machines, now ready for distribution. Send stamp for
same. S.C.Forsaitb & C'o.,Manchester,N.H.,and N.Y.city.

Nickel Plating.—Sole manufacmrers cast nickel an-
odes, pure nickei salts, polishing compositions, ete. Com-
plete outfit for plating, etc. Hanson & Van Winkle,
Newark, N. J., and 92 and 94 Liberty St., New York.

Latest Improved Diamond Drills. Send for circular
to M. C. Bullock Mfg. Co.,80 to 88 Market St., Chicago, Tl

First Class Engine Lathes, 20inch swing, 8 foot bed,
now ready. F.C.& A.E.Rowland. New Haven, Conn.

Ice Making Machines and Machines for Cooling
Breweries, etc. Pictet Artificial 1ce Co. (Limited), 142
Greenwich Street. P.O. Box 3083, New York city.

Jas. F. Hotchkiss, 84 John St.,N.Y.: Send me your
free book entitled ** How to Keep Boilers Clean,” con-
taining useful information for steam users & engineers.
(Forward above by postal orletter; mention this paper.)

Steel Stamips and Pattern Letters. The best made. J.
F.W.Dorman,?1 German St., Baltimore. Catalogue free.

Machinery for Light Manufacturing, on hana and
built to order. E. E. Garvin & Co., 139 Center St., N. Y.
For Power & Economy, Alcott’s Turbine, Mt.Holly, N.J.

‘Wood -Working Machinery of Improved Design and
Workmanship. Cordesman, Egan & Co., Cincinnati, O.

Split Puolleys at low prices, and of same strength and

appearance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker St., ’hiladelphia. Pa.

Presses, Dies, Tools for working Sheet Metals, etc.
Fruit and other Can Tools. E. W. Bliss. Brooklyn, N.Y.

Supplement Catalogne.—Persons in pursuit of infor-
mation on any special engineering. mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SWPPLEMENT sent to them free.
‘The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physi-
cal science. AddressMunn & Co.. Publishers, New York.
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HIN'TS TO CORRESPONDENTS.

No attention will be paid 10 communications unless
accompanied with the full name and address of the
writer.,

Namesand addresses of correspondents will not be
given to inquirers.

‘We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page. or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referredto in these columns may be had at this
office. Price 10 cents each.

Correspondents sending samples of minerals, etc.,
for examination, should be careful to distinctly mark or
label their specimens so as to avoid errovin their identi-
fication.

(1) C. C. asks: 1. How to recrystallize ni-
trate of silver crystals? A. Dissolve the silver nitrate
in a small quantity of hot waterin a shallow porcelain
dish, and let the liquid evaporate slowly in the air. 2.
Where can I find the action of the Holtz electrical ma-
chine explained? A. Consult any recent elementary
work on physics. 3. How many cells of the Bunsen
battery are necessary for an electric light to light a
small room? A. [t depends a good deal upon the nature
of the lamp employed. Thirty cells can be made to
produce a good light.

(®) T. S. asks: 1. How much power would
it require to drive a boat 16 feet long, 3 feet deep, and
8 feet wide? How much difference would it make to
have it 2% feet deep, with a screw propeller? A. An
engine about 314 inches by 84 stroke, for driving pro-
peller. Two and a half feet is deep enough. 2. How
many men would it take to make a one horse power?
A. Six men are usually allowed.

3) Mrs. E. R. B. writes: I have seen de-
scriptions of nickel plating in the SCIENTIFIC AMERICAN,
and I would like to nickel plate some steel or brass
knives and forks. But the description was not explicit
enough for me to tryit. Can you give the process, or
tellme how to get full directions? A. See electromet-
allurgy, in SUPPLEMENT, No. 310.

4) E. G. T. asks (1) for a cement for joining
wood and iron, as to fasten in the ends of spring cur-
tainrollers. A. Try the following: Melt together equal
parts of gutta percha and shellac. Use hot. It should
be well mixed together and not overheated. 2. Is there
any solution with which to saturate paper, and having
been dried, to be changed in color by the passage of
electricity? A. Paper charged with colorless potassium
iodide and starch is sensitive to the passage of elec-
tricity. Paper charged with ferrocyanide of potassium
and in contact with an iron stylus or needle becomes
colored (blue) by the passage of electricity through it
from the latter.

(5) T.J. N. writes: I have two gallons of old
gold solution. By precipitating the gold with muriatic
acid, can I add it to the new solution? They are both
cyanide solutions. If not, how can I get the gold out of
the old solution? A. To obtain the pure metallic gold
from the old bath add a slight excess of muriatic acid,
heat nearly to boiling (under a hood or out of doorsto
avoid poisonous gases evolved) then add a strong solu-
tion of copperas (iron sulphate), until no further precipi-
tate forms. The precipitate is pure gold. When washed
in hot water it may be redissolved in aqua regia (nitric
acid 1, hydrochloric acid 3 parts:, and the solution
evaporated to dryness over the water bath. This yields
gold chloride, which may be added to the new bath.

(6) F. P. N. asks: 1. Can hard water be
used in the manufacture of vinegar from sweetened
water? A. Yes, if not too hard, though soft water is
better. 2. Could hard water be softened cheaply so as
to be available? A. No. Boil the water and let it cool
before using.

(7 E. D. S. asks: 1. How can I construct
an electric light for a dwelling house, four burners?
A. See ¢ Simple Electric Light Apparatus,” in SUPPLE-
MENT, No. 149. 2. Would I haveto use power, and if so,
what kind? A. No; though power could be used to
advantage. 3. Could I use clock work? A. It is not
practicable,

) J. 0. K. asks: 1. Will you be kind
enough to give me a receipt for a durable whitewash
for outside work? If such can be had, would also like
touse variouscolors. A. See * A Durable Whitewash,”
page 52, vol. xlv. 2. Where can the phosphorescent
paint be bought, and is it costly? A. Addressany large
dealer in paints and colors. 3. Would the paint show
distinctly on a sign at night® A. It would not shine,
but would glow quite distinctly if properly applied.

9) R. D. asks: Will you please inform me,
through inquiry column in ScIENTIFIC A MERICAN, what
is used to give dark bronze the black appearance? The
indented part of the bronze is dark and the surface is
polished. A. Cleanse thoroughly the parts to be col-
ored and moisten them with a solution of equal parts
of perchloride of iron and copper dissolved in a small
quantity of soft water. Rinse in water and repeat if
necessary.

(10) J. W. F. writes: I have a new labora-
tory table made in my recitation room for use in chemi-
cal and physical experiments. The top is pine, and I
wish to finish it in some inexpensive way to resist

?quickly. I have seen heavy lead pipe
‘through from outside when placed

laboratories the tables are simply coated several times
with linseed oil, I do not know whether boiled or not.
Will you be so kind as to tell me whether the oil (boiled
or raw) will answer my purpose? If not, what had 1
better use? A. Linseed oil is a very poor coating for
such tables. Good asphaltum or black japan is greatly
to be preferred.

(11) L. & 8. ask: Please let us know
through your columns a good recipe for dissolving
aniline dyes for branding boxes, etc., so that the dye
will not spread on the wood. A. Dissolve one ounce
soap in a pint of hot glycerine, and in this dissolve the
aniline color,

(12) C. M. B. writes: Some time ago there
was a receipt for court plaster published in your paper.
It was something like this (I recall from memory):
French isinglass, 1ounce; warm water, 1pint; glycerine,
1 ounce; tincture of arnica, half an ounce. I prepared
some of this but not with entire satisfaction. Can you
give us a receipt for a plain court plaster that will not
split and remain flexible? A. Soak isinglass in a little
warm water for twenty-four hours, then evaporate
nearly all the water by gentle heat. Dissolve the residue
in a little proof spirits of wine and strain the whole
through a piece of open linen. The strained mass
should be a stiff jelly when cool. Stitch a piece of silk
or sarsanet on a wooden frame with tacks or thread.
Melt the jelly and apply it to the silk thinly and evenly
with a badger hair brush. A second coating must be
applied when the first has dried. When both are dry
apply over the whole surface two or three coatings of
balsam of Peru. This plaster remains quite pliable and
never breaks.

(13) E. G.—The Government method pre-
scribed for cleaning brass,and in use at all the United
States arsenals, is claimed to be the best in the world.
The plan is to make a mixture of one part common
nilric acid and one-half part sulphuric acid in a stone
jar, having aiso ready a pail of fresh water and a box of
sawdust. The articles to be treated are dipped into the
acid, then removed into the water, and finally rubbed
with sawdust. This immediately changes them to a
brilliant color. If the brass has become greasy, it is
first dipped in a strong solution of potash and soda in
warm water, this cuts the grease, so that the acid has
free power to act.

(14) J. G. asks: 1. How can a concentrated
solution (in water)of soda bicarbonate or soda sulphate
be kept in a tin pot without any aiteration of the pot
and solution? A. A itin or tinned iron vessel is not suit-
able forsuch purpose. Better use a lead vessel or line
the tin with lead foil. 2. How long can the vulcanized
India-rubber endure the action of sulphuric acid (com-
mercial) or fresh carbonic acid? A. If the sulphuric
acid is cold possibly half an hour; carbonic acid acts
very slowly on hard rubher. 8. Is bicarbonate of soda
completely soluble in three times its weight of cold
water? A. The commercial salt requires in practice
more nearly 4 or 4Y% parts of water at 60° Fah.,
for its complete solution. 4. Why in the Matthews

apparatus for soda water do they use marble instead of |

cheap bicarbonate of soda? Is it only a question of
economy? A. Marbledust is very much cheaper than
the bicarbonate of soda. 5. If a cylindrical bar pass
through a cylindric ring of India-rubber which fits ex-
actly at the bar, and the India-rubber is kept in place
by forming a strong pressure over the bar by a metallic
cylinder, cana gasat 150 pounds pressure pass between
the bar and the rubber although the bar is kept turn-
ing? A. If the rubber packing is properlyputin and
fits the bar well it will retain the gas—for some time at
least—according to the wear of the moving rod or bar.

(15) C. H. A. asks: What part of an iron
mooring chain is likely to rust most, that which Jies
close to the bottom or that part which is near the sur-
face of the (salt) water? A. That which receives the
surface wash.

(16) ““Inquirer” asks: Will you inform |

me what things a fireman on a locomotive has to attend
to? How old must one be to go as fireman on a loco-
motive? A. The duties vary on different roads, pbut
he must know: 1. How to make up or start a fire. 2.
How to fire, 20 as to maintain steam with economy of
fuel. 8. And to this end he must know how to keep
his grate clear and clean. 4. He must learn all the road
and signals. 5. How properly to handle the brakes.
6. How properly to clean and oil the engine. 7. Should
learn the proper height of water and how best to keep
it at that height. 8. Learn to read the steam gauge.
There is no fixed age that we are aware of.

(17) H. B. asks: 1. What sized horizontal
tubular boiler would be necessary for a small locomo-
tive engine, cylinders 1 inch diameter, 114 inch stroke?
What sized drivers would be best in proportion, and
steam pressure per square inch, to insure proper work-
ing? A. Tohave3 to 4 feet heating surface; drivers
4 to 414 inches. 2. Does the steam as well as the water
enter the glass gauge on boilers; and if so, why does not
the pressure break it? A. Yes; becauge of the small
diameter of tube and its thickness. 3. Would a small
cylinder made from type metal stand the friction?
A. Only for a short time. Better use brassor iron.

(18)'S. F. P, writes: I wish to bring soft
water about thirty rods from spring to house through a
slaty soil. Isthere anything better than lead pipe for
the purpose? [havea prejudice againstlead on account
of its poisonous character. I have thought of using
plain wrought iron pipe, but am told it will rust out
““rotted ™
in contact with
small slate stones ina short time. A. The best pipe for
your purpose, and one we can recommend, is the plain
wood tubes. [ead can be used toadvantage only where
the water is not to be used for drinking or cooking.
Iron rusts out very soon under such circumstances.

(19) E. B. R. asks: Can electricity be
stored in the back of a hair brush, the brush of bristles,

and its flow induced by the contact of the brush with
We human body? A. No; but brushes have been made

| carrying a small galvanic battery in their backs, with
acids, etc., that may come from chemical experiments. | metallic conductors or poles arranged to deliver slight | g1t casting machine, C. M. Burton et al.... ....

(20) W. H. J. asks: Can you give me the
portions of articles used to form the black wax used by
engravers for filling engraved letters on jmetal show
plates, or if it can be purchased already mixed, and
‘ where it can be obtained? A. It is prepared by melt-
- ing and boiling asphaltum until it begins to harden
i (when cooled on the test stick), and then adding well
‘ boiled linseed oil with about 5 per cent of litharge. It
can be purchased from almost any large dealer in
painter’s supplies.

! ®1) G. L. G. writes, in answerJ. M. F.,
‘who asks how to soften and harden rubber: Rubber
! rings or pipe stems of either rubber or horn can be bent
any desired shape by oiling the partto be bent with fish
oil (or any kind of oil will answer), and then holding it
‘ over alamp until it is heated thoroughly, when the part
| will be found soft and pliable, and should be held in
the desired shape until cool when it again becomes
hard. Care should be taken ot to putthe articie in
| the flame or burn it.

! (@) J. W.G. asks: 1. Can you give me a
‘ recipe for a poiish (dry or liquid) to prevent trass from
| tarnishing or to polish? A. Brass is best protected
{from tarnishing by coating it with a lacquer. This
llacquer is generally composed of shellac dissolved in
| alcohol—shellac 1 ounce; alcohcl 34 pint. This
| lacquer is.variously colored by tincture of turmeric,
‘saifron, and dragon’s blood. 2. Also for stencil for
i wood work, black, blue, and red? A. For black, dis-
_solve half an ounce of soap in two-thirds of a pint of
! good glycerine, and add to this avery strong aqueous
"solution of nigrosine to produce the proper color. For
l blue, use aniline blue, 6B, in a similar manner. For red,
[ use a strong aqueous decoction Brazil wood with the
| glycerine and soap, increasing thesoap if necessary.

|

{  MINERALS, ETC.—Specimens have been re-
; ceived from the following correspondents, and
, examined, with the results stated:

C. D. B—It is native magnetic iron sulphide with
quartz—M. R. L.—1. Manganiferous hematite. 2.
f An alloy of iron with a little copper.—A. K. B.—Itisa
:quartz sand containing much iron pyrites and iron
‘oxide. Not valuable.—R. H H.—1t is galena—native
lead sulphide—a valuable ore of lead. It contains a
trace of silver.—W. A. McF.—The mica accordingto the
sample, is unmerchantable—the lamine are imperfect
and contain crystals of biolite—W. H. G.—No. 1.
Quartz and pyroxene. No. 2. Altered quartzose rock
. containing a little selenite. No. 3. Red jasper. No. 4.
! Vein quartz with calciferous clay selvage. No.5. A
ferrnginous quartz rock. Nos. 2,4, and 5 may contain
tracesof precious metals. Assays will be necessary to
i determine this.

COMMUNICATIONS RECEIVED.

On the Birth and Death of the World. By W. C.

A Suggested Improvement in Patent Laws. By F.
L. H.

On Boiler Explosions. ByT. B.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending

July 25, 1882,
AND EACH BEARING THAT DA'TE.

[Those marlked (r) are reissued patents.]

A printed copy of the specification and drawing of any
{ patent in the annexed list, also ot any patent issued
- since 1866. will be furnished from this office for 25 cents.
: [n ordering please state the number and date of the
| patent desired and remit to Munn & Co., 261 Broad-
"way. corner of Warren Street, New York city. We
also furnish copies of patents granted prior to 1866 ;
. but at increased cost, as the specifications not being
printed, must be copied by hand.

I would like to finish the table in the color of the wood | electric currents upon the scalp, when the brush ic ap- | Cans from filling tables, removing filled,J. W. Van

or a light color if possible. I have heard that in some

plied to the head.
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Air compressing apparatus, E. Hill......... ... 201,605
Air compressor, compound, B. Hill . 261,606
Air compressor, hydraulic, C. A. Mayrhofer....... 261,560
Air, reservoir for storing and supplying com-
pressed, E. Hill.......cooiiiiiier cevennennnnanns 261,607
Alarm. See High and low water alarm.
Ale and beer condenser, J. W. Evenden........... 261,694
Axle cutter, wagon, K, L. & J. M. Ellis. .. 261,692
Axle lubricator, car, W G. Mitchell................ 261,747
Axle, wagon, A. V. Demarsh 261,592
Axies, apparatus for cooling car, S. W. Doane ... 261,689
Bag holder, W. T. MOOT€......ccuvvvereiiaiannnnnnns 261.748
Baths, apparatus for administering medicated, M.
Goldberg... .. v ae 261,598
Bed spring, W. 261,774
Bedstead, swinging. A. W. Lozier.. . 61,617
Belt hook, W. Buchholz ...... ... . 261580
Billiard cushion, 8. De Gaetano..................... 261,812
Bit. See Expansion bit.
Board. See Ironing board. Piano sounding
board.
Boat detaching hook, C. F. C. MOITiS...........cuue 261,749
Boiler, See Locomotive boiler.
Bolt. See Locomotive wedge bolt. .

"Bolt, G. Cruttenden, Jr...ooeeieee vor vevennnnnannns 261,588
Bolster spring, S. 1de.... . 261.611
Boots and shoes, lasting, G. Hawkes. . 261,602
Bottle packing, perforated, F. O. Cody. ... 261.679
Bow, archery, C. A. Howe ...........covvviien o e 261,610
Box. SeeCoalbox. Packing and toybox. Paper

box. .
Box or receptac’ e for containing bairpins, tooth-
picks, etc., M. E. CONverse......c...vvvieurennnes 261,586
Bracket. See Lamp bracket.
Brake. See Carriage brake. Steam brake.
Bridle, blind, J. C. Simpson.®. ..........cceeiennie 261,773
261,582
DYKE.o cevereen venrennnncennncananes cevsnsesenene 261,571
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Capstan, D. N. B. Coffin.......... .. 261,530 | Holder. See Lantern holder. Lead and crayon Sleigh, D. M. KirkpatricK. ........c.veuvnenieenenenes 261,556 g\ dmrrﬁ%zm xnﬁ&

Car coupling, F. Cordrey. ........ . 261,683 holder. Rein holder. Smoke burner for furnaces, J. Johnston........... 261,723 4 *

Car coupling, Dennis & Stanton . 261540 : Hook. See Belt hook. Boat detaching hook. Spark arrester, A. Blake......cocoveiieniiiiiiiiinn 261,657 | yngide Page, each insertion - - - 73 cents a line.

Car coupling, R. E. Gray 261,702
Card teeth. method.of and apparatus for grind-

ing, G. & E. Ashworth . 261,650
Carpet stretcher, J. E. Robinson.................. .. 261,631
Carriage brake. A. McKellar ..
Carriage top prop, A. F. liall..
Cuse. See Cigar case. Egg case.

Envelope case.

Caster frame, E. A. Parker ... ....ccc.coiiiinnnnae. 261,751
Chain, F. M. Lechner..... ... 261821
Chain link, W. Gerhard. vee 261,544
Chain or sling, log. J. W. Raymond ..... ceseenes <. 201,629
Chair. See Rocking chair.

Charn power, H. M. Wise et al. . 261,798

Cigar case, C. N.Swift.... ..
Cigarette, 0. W. Allison.... .
Clasp. See Corset clasp.
Clothes drier, D. 11. & J. H. Payne.... .
Clothes wringer, C. K. Stinson
Coal box, P. Goergen
Coffee steamer, F. A. Allen. .
Coffin, T. E. Daniels 261,537
Color, production of soluble ahza.rme blue, J. H.

H. O. Giirke
Cooler. See Milk cooler. Sugar cooler. -
Corset, C. F. Allen
Corset clasp, G. H. Colley
Cot. ambulance, H. M. Wells.

. 261,642

Cot, folding. C. T. Segar........ 261,770
Cotton gin feeder, A. C. POrter... ... ...coeeevunenn 261,760
Coupling. See Car coupling.

Cultivator, C. H. Eggleston .. 261595
Cultivator, Lewis & Call......... teerieeens . . 261,138
Cultivator tooth. J. H. Smith ... .ceeuev ov weenns . 261,636

Cushion. See Billiard cushion.
Cutter. See Axle cutter.
Dental drill, A. Weber
Dental hand-piece, A. Weber..
Dish, caterer’s, S. F. Coues....
Door hanger; D. L. Jaques..
Door spring, M. Campbell.. . . 61670
Draught attachmeut H. Lawton ................... 261,735
Dredge spuds. device for controlling, R. J. Cram. 261,587
Drier. ‘See Clothes drier. Fruit drier.
Drill. See Dental drill. Ratchet drill.
Dyestuff, manufacture of brown, C. Rumpff.......
261,766, 261,767
. 261,780

oo 261795
261,794
. 261,811
. 261,553

Egg case or box, J. L. Stevens

Ejector, 11. COIl () .eovvvvvniiniinnen vune ... 10,169
Electr.s machines, Commutator for dynamo, R.

O < 2 261520
Electric machines, commutator for dynamo, W.

Hochhausen. . 261,712
Elevator. See Grainelevator.
Elevator,J. V. TIOPE. ...t viviiens vevnniniionen.s 261,714
Engine. See Wind engine.
Envelope case, J.C. Lane ..............ccceveinnans 261,731
Expansion bit for well and rock boring, H. C.

Reichardt .. 261,565
Eyeglass, adjustable. F. R. Woodward 261,799
Farm gate, E. G. Wheeler.. 261573
Fatty matters frombones, method of and appara-

tus for separating and recovering the, I Selt-

- 1 1 N 261634
Faucet, G. A. Naumann................. . 261,750

Feed water heater and filter, N. A. T. Jones..

261, 612 261.613
Felted goods, manufacture of, D. Beatty... 261,521
Fence, portable, H. C. Beebe ..o 261,522
Fence post. J. F. Landers . 261559

Fence post, iron, J. J. Kimball ...... 261,727
Kence strip, metallic, W. E. Massey. . 261615
Feuce wire, barbed, J. TTaish......cee oonee 261,703, 261,704

Fence wire, check-row wire for corn planters,
etc., apparatus for setting out or taking up
barb, N. C. Bolin ... 261,658

Fertilzer distributer, J. T. Cooper. 261,682

Ferti'izer distributer, E. D. Mead .... 261.745

Fertilizer distributer, J. G. Philpot.. . 261,627

Fertilizer distributer, J. W. Spangler . 261,569

Filser, water, A. A. Willsey .t R61,514

Finger rings, device for carrying and exhibiting,
R. D. Baker

Firearm, breech-loading, P. A. Altmaier..

Firearm, breech-loading, A. T. Brown...

Firearm lock, P. A. Altmaier..

Firearm lock, M. Kaufmann

Firearm, magazine. J. M. & M. S. Browning.

Firearm, revolving. M. Kaufmann

Fire escape, 1. Coller 261,584

Fire extinguisher, automatic, O. C. Heath.. .. 261,709

Fi.e guard for places of amusement, Schaffer &
Plush... ... 261,772

Fork. See Hay fork.

Frame. See Caster frame.

Fruit drier, C. Hopkins

Gas by electncxty apparatus for lighting, blarke

261,651
261,648
261,663
261,802
.. 261,555
261,667
261,554

Trunk frame.

. 261,715

261677

Gas generator. hydrocarbon, J. M. Goldsmith. 261,546
Gas, manufacturing. T. B. Fogarty......... ....... 261,698
Gas regulator for vulcanizers, etc., J. A. Straight, 261,640
Gas scrubber or washer, rotary, C. W. Isbell....... 261,551
Gate. See Farm gate.

Gem settings, manufacturing, T. W. Feeley...... 261,542
Generator. See Gas generator.

Glassware, Vogeley & Adams.... .. 261,644
Glove, etc., fastening, B. D. Eaton.. . . 261,690
Governor, elevator. C. W. Baldwin.. . 261,652
Grading machine. S. P.Evans.......c.e.v o0 .o 261,693
Grain binder, J. 8. Davis ....... 261,590, 261,591
Grain bioder, F. A. Dennett.... ... cc. coveeennenns 261,593
Grain binder attachment, F. A. Dennett . 261,504

261.557
. 261,653
261,630

Grain binder sheaf discharger. J. Knoop
Grain cleaning apparatus, T. S. Bayley
Grain elevator, Roberts & Lotz
Grain elevator and hoisting apparatus, J. E.
Walsh . 261,192
Grain,machine for binding and shockmg,

.. 261,543
. 261,660
. 261,11

Grain trimmer. Brice & Thompson
Guano distributer, J. T. Senn
Guard. See Fire guard. Stirrup toe-guard.
Gun, submarine torpedo, P. Brotherhood.
Tlandle. T. L. Daheney
Ifanger. See Door hanger. Plaque and picture
hanger.
Harrow, \V. H. Platt . 261,564
Ilarvester, R. Temperton.. ... 261,787
Hat bodies, machine for feltmg and scaldmg, J.
C. Brush
Hay fork, J. Ney
Hay fork. bhorse, C. E. Friel
Hay loader, H. M. Keller ....
Hay loader. G Meader
Hay rake. horse. W. F. Goeller.
Heater. See Feed water heater.
Heel trimming mechanism,”M. Fifield.... .. 261,696
High and low water alarm for steam boilers. T.

.. 261,662
261,589

261,668
. 261,562
. 261,69
... 261725

. 261746
261,545

261,721
Hoisting and lowering apparatus, J. H. Johnson.. 261,722

Lacing hook. Whiffletree hook.

Horse rake, C. Bollinger (r)... 10,168
Horseshoe nails, making, W. W. Miner.. . 261,561
Ice making apparatus, Cook & Albrecht... 261,810
Indicator. See Speed indicator.
Indicator or advertiser of the contents of pack-

ages, A. Blair. ....ccooiviiiiiiiiiies ciiiiiiiinnens 261,656
Ink well, W. E. Smith . 261,716
Ironingboard, D. McArthur... ... . .. 261,743
Jack. See Lifting jack.
Jar cover fastener, J. C. C. Carlton...... .......... 261,808

Joint. See Railway joint.
Knob attachment, O. M. Hidden .
Knob attachment, G. Price
T.abel package, O. 1. Parmenter....
Lacing fastening, shoe, C. A. Cook
Lacing hook, M. Bray
Lacing studs, machine for setting, W. C. Bray.. .
261,526, 261,527

. 261,604
261,761
261,625
. 261,551
261,525

Lamp bracket, S. S. Barrie (r)........... . .. 10167
Lamp electric arc, J. A. & C. D. Jenney.. . 261,815
Lamp, electric arc, E. ThOmSON «..coeeeeeereneaans 261,790

Lamps and carbons for the same, making electric,

H. S. Maxim P 261,741
Lantern, G. E. Fifield.... 261.695
Tantern holder, E. Lufkin 261,618

Latch, gate, G. L. Smith........... 261,635
Lead and crayon holder, C. W. Boman . 261,659
Life-preserving mattress, M. I1. Holmes........... 261,713
Lifting jack, H. R. Ferris................ ... ... 261,596
Light, means and apparatusfor producmgmtense

white, C. Clamond............cev ot cieiiiinn. 261,529
Liquid elevating apparatus. J. C. Horton.......... 261,716
Lock. See Fire alarm lock. Permutation lock.

Seat lock. .
Lock, W. C. Thompson . 261,789
Locomotive boiler. G. S. Strong........cvv.vveuens 261.783

Locomotive, railway, J. M. Taylor.
Locomotive wedge bolt, J. Sullivan
Locomotive window, J. M. Taylor....
Lubricator. See Axle lubricator.

. . 261,186
. 261,570
261,785

Lubricator, W. M. Brinkerhoff............ «ccco. .. 261,661
Measuring instrument, Perry & Goodman......... 261,626
Milk cooler, D. Brown ... 261,665
Milk cooler, A. L. Scranton. .... 261,633

Mill. See Roller mill. Sawmill.
Mining machine, E. Hill .
Mop head, J. K. Alters..
Motion, device for convertmg, L. Petten son
Overalls, J. 8. Goodman
Packing and toy box, combined, H. D. & F. A
Painting machine, E. Green
Paper box, H. P. Fiske
Paper cutting machine, E. J. Clark
Paper. machine for reducing wood to pulp for, A.
Pea grits, roasted, H. H. Beach.
Peanut warmer. C. B. Quick...
Permutation lock, W. W. Scott.
Petroleum burning apparatus, K. Trobach
Phylloxera. method of and apparatus for the de-
struction of, I’. Lambert ... 261,558
Piano sounding board, upright, H. Behning ...... 261,523
Pitman, M. Harmon 261.820
Planters, spring roller attachment for seed, N.
.. 261638
261,724
261,740
261,528
. 261,193

261,803
. 261,762

261,632
261791

Planting machinery, corn,J. H. Jones
Plaque and picture hanger, E. L. Marucheau
Plow, J. M. Buchanan
Plow riding attachment, C. H. Wanee
Post. See Fence post.
Power. See Churn power.
Press. See Wine and cider press.
Printer’s galley, F. Keefer...... .
Pump, F. G. Cornell
Pump, direct-acting steam, J. Gate:
Pump-double-acting submerged force,
McNelly 261,622
Punching and pinking machine, E B. Stimpson.. 2¢1,781
Rack. See Towel rack.

261,616
. 261,685
. 261700

M.

Railway joint and nut lock, V. . Brown...... . 261,666
Railway rails, machinery for carrying, cutting,

and cambering, W. K. Seaman............eeee.. 261,769
Railway signaling apparatus, J. A. Emery ........ 261.813
Railway switch stand, A. Harley ........... ....... 26,814
Railway track,street, T. P. S. Leonard ............ 261,737

Railways, etc., checking vibrations in elevated, T'.

COALES cevveeerins seranesiniiiieasteeteiiiennnnaans 261,678
Rake. See Hay rake.
Ratchet drill, W. Pirsson . 261,758

Reeds and reed plates, machine for shapmg and

dressing, M. Bray. 261,524
Reflector, C. Schilling .. .. 261,768
" Refrigerator,J. Hammer! .. 261,705
Refrigerator, J. Jackson.... 261.552
Refrigerator, C. H. Leonard .. 261,736
Refrigerator for cooling air, A. S. Haslam .. . 261,708

|

Regulator. See Gas regulator.
Rein holder, L. R. Hyde........ccoivviieeinieeieians
Ribs and blades, art of and machine for manufac-
turing stiffening, J. A. House 261,717
Rocking chair, folding reclining, A. C. Sriver..... 261.637
Rocking chair foot rest, F. Hunger .. 261,718
Roller mill, J. M. Finch 261,697
Ruler, G. L. Knox 261,729

261,119

Saddle, harness, A, Arter. . 261,577
Safe bolt-work, W. Corliss...... 261,532
Safe, burglar proof. W. Corliss 261.533

Sail hank, C. A. Mathiesen..........
Sap pail cover and holder, L. Davis
Sash balance, W. Wimer....
Saw gummer, C. A. Stafford. .
Saw gumming machine, 8. P. Olney..

261.620
.. 261,539

. 261797
261.779
%81.624

Saw mandrel, J. S. Cook .. 261,680
Sawmill, gang circular. J. G. Winter ve vee 261,645
Sawmill log setting apparatus, C. C. Brooks . 261,804

Saw set, J. F. Coxhead
Sawing machine, 1. S. Edleblute.
Sawing machine, band, J. A. Lrophy...

Sawing machine, circular, S. & -S. Adams, Jr
Sawing machine, gang, C. S. King....
Scale for printed matter, J. H. Chataigne .. 261,673
SCo0p, W. P T . JOP.c.eeienn cevnannrnnnnss 261,614, 261,615
Scouring machine, yarn, W. McAfee. . 261,142
Scraper, dirt, J. Porteous.. 261,759
Screw machine, metal. A. Johnston 261,816
Seat lock, V. G. Queal 261,628
Seeding machine and cultivator,J. W. Thomas .. 261643
Sewing machine, E. Bouscay. . 261,573
Sewing machine corder, F. Hand 261,549
Sewing machine eyelet hole attachment, IT

261,687
261,691
261,579
. 261,800
261,128

261,563
Shafting, flexible. F. A. Cortis . 2615
Shears. See Sheep shears.

Sheep shears, T. A. & R. H. farby.
Shirt, I1. 8. Conant
Shirt, T. B. Keller

Shovel straps, die for forming, W. Chisholm..

. 21777
261 809
261726
e 261,61

Speed indicator, alarm, C. J. Langenbach

Spinning and doubling machine, E. Hird..

Spring. See Bed spring. Bolster spring.
spring.

Stand. See Railway switch stand. Wire stand.

Steam boilers, crown sheet protector for, J. E.

.. 261,732
. 261,711
Door

261.730
Steam brake for locomotive tenders, Clark & Lee, 261,675
Steam indicators, adjustable stand for operating,

F. W.Bacon.. - . 261,519

Stirrup toe guard, 261,733
Stove. G. E. HopKin........... .. .. 261,609
Stove, camp, S. J. McDowell............ .. 261,621
Stove, sanitary steaming, H. Cartwright . 261672 |
Stove top, Buell & Wright......ccoovvvven s cennnn 261,669
Sugar cooler and granulator, J. & F. Firmenich... 261,819
Swing, rotary, E. Larson 261,734 |
Tag, E. A. G. Roulstone.. .. 261,566 ;
Telegraph, duplex, B. Thompsou .. 261,788 i
Telegraph, printing, E. A. Schoettel 261,567
Telegraph, telephone, and other wires, under-

ground conduit for,J. B. Apple.... ...... P 261,649
Tellurian, G. A. Ilenderson.... .... ...... PN 261,603
Thrashing machine straw stacking attachment,

D. D. &J.P. Sprague.....cceeuen.e ceeees 261778
Tile, illuminating, J. K. Ingalls ............. 261,720
Tobacco cutting machine, Reiniger & Petr 261.763
Tobacco pail cover fastener, A. Burgland... .. 261,581
Torpedoes, apparatus for launching, P. Brother-

261.805
Towel rack, J. H. Mallory 261.817
Treadle, F. P. SNOW.... .. civvien ceveeeennnns . 261.568
Trellis, hop, F. G. Pennell....cccoe vovieneninnnne wne 261,755
Trimmer. See Grain trimmer.
Trunk frame, J. W. Patterson ...........ceeue. . 261,753
Tuyere, J. Stoll ...... ... ... el .. 261,782
Tuyere for forges, water, N. O. Swenson. .. 261.784
Umbreila cloth, N. Cook. .. 261,681
Valve, J. M. Goldsmith .................. . 261,547
Valve, balanced slide, J. J. De Lancey............. 261,688
Valve, steam, F.J. Carney ....... woeeeennnns . 261,671
Vehicle box stay. E. J. strong .... 261,641
Vehicle runnizg gear, W. S. Ward ... 261,572
Ventilator, W. \V. Robinson . 261,64

Waistband attachment, A. Brown ....... . 261664
Washing, dyeing, etc., apparatus for, W. Blrch .. 261,654
Washing machine, L. O. Cameron....... ceee.. 261806

.. 261,538
. 261,752

‘Washing machine, D. Davis
‘Washing machine, S. Parks
‘Watches, stem hand setting and wmding mech-

anism for, A. Bitner.............ccciivvvniieinies 261.655
Water closet, G. C. PhillipS........ «.iivviiiiennn o0 261818
Water closets, pressure reservoir for supplying

filush water to. Coggin & Scollay................ 261,583
‘Weeder and scraper, hand, 8. I. Hazeltine......... 261,707
‘Whalebone, preparation of, H. W. Morgan........ 261.623
Wheel. See \Wind wheel.

‘Whiffletree hook, A. D. Hickok ...c.oevveeennniinie 261,710
Whip, D. C. Hull............ ... . 261.550

‘Wind engine, F. G. Cornell..
Wind engire, 1. Croft, Jr...
Wind wheel. F. G. Cornell
Windmill gearing, M. R. Martin
‘Wine and cider press, H. J. Campbell
‘Wire splicer, F. M. Harris
\Vire stand, G. D. Dudley
Wire twisting, cutting, and splicing tool, O.O.

Adams
‘Wookworking machines, adjustable table for, J

W.Rovce . 261.765
Wool washing machine, J. Petrie, Jr............... 261,756
Wringer. See Clothes wringer.

.. 261,686
.. 261,535
.. 261,684
.. 261.739
. 261,807
261,706
261,541

261,646

DESIGNS.

Bandbox, R. Luckner, Sr.
Carpet, A. L. Halliday...
Chain link, 8. Davidson
Chain link, J. L. Heeley . .- .
Fringe, T. Abbott........... teeeraseiennatienn 13,068 to
Fringe, A. Donzel
Fringe, G. E. Goucher
Fringe, J. C. Graham...
Fringe, L. J. McDonald
Fringe, F. Reuter..........
Printed fabric, J. M. Bryce .
Printed fabric, J. Glen... .
Shoe, A. CoOK........ .......
Stove oil, Bascom & Heister.
Type, W. W. Jackson ....
Type,J K.Rogers.
Type, printing, C. H. Beeler, Jr
Type, printing, W. W. Jackson

13,070
13079
. 13.086
. 13,087
, 13095
13,097
13.06
13,084
........... 13077
. 13,071
. 13,091

13,072
13,092

TRADE MARKS.

Accordions, Sherman, Clay & Co
Baking powder, W. Y. Walrath .
Beverages, aerated, Burrougbs, Wellcome & Co ...
Butter and lard for cooking purposes, compound to
be used in the place of, 8. H. Cochran
Cigars, cigarettes, and manufactured tobacco, J.
Ellinger & Co 9,569, 9,570
Dry paste for cleaning gold and silver plated ware,
nickel. and glassware, A. E. Jeaneret............
Machinery of various kinds, and parts of machin-
ery. P. R.Jackson & CO.cvvvvvrivnniininnnennnnnnns
Medical compound. certain, H. H. Warner...
Medicines, Déclat Manufacturing Company.
Sheetings and driliings, brown and bleached, Whit-
man & Welch . 9,578
Sirup, J. Firmenich 9,571
Oil cups. valves, cocks, and faucets, Cooper, Jones
& CaADUTY.coiviiiiiiins con tivirnieennn o canenes
Violin strings, Sherman, Clay & Co...... .
Watch cases, M. 1. Cronin

English Patents Issued to Americans,
From Jtly 18, 1882, to July 21, 1882, inclusive.

Butter and cheese, artificial, D. H. Burrill, Little Falls,
N.Y.

Drying and cooling apparatus, H. C. Mey, Buffalo, N. Y.

Electric light appliances. H. A. Seymour, Washington,
D.C.

Electricity, apparatns for supplying, T. A. Edison, New
York city.

Embalming boards, N. T. Shaw, Columbus, O. -

Governor for steam engines, F. H. Ball, Erie, Pa.

Icemaking apparatus. T. S. Rankin, Washingt.on, D. C.

Microphone for detec'ing leakage in pipes, etc., T.
Jefferson, Cincinnati, O.

Rope, twine, etc., manutactuare of, 1. F. Evans, New
York city.

Sewing machine, J. Forbes New York city.

Sewing machine, W. H. Alden, Boston, Mass.

Stone, artificial, H. L. Ransome, San Francisco, Cal.

© 1882 SCIENTIFIC AMERICAN, INC

Baclkk Page. each insertion - - - $1,00 a line.
About eight words to a line.)
Engravings may head advertisements at the same rate
per line, by measurement as the letter press. Adver-
ts must be 7 blication office as early
as Thursday morning to appear n next issue.

WODD WORKING MACHINERY.

ANING NG, |NG|S|NG
marcH MOLMOR %
TENONING, CARVING,

~ BAND & SCROLL SAWS i
WL WORKERS 25

AR' WOD &e &e.

How YOU ma
take photographs with
AT

WALKER'S
CAMERAS and OUTFITS

Cheap, compact, accurate,
and practical, full instructions
furnished, invaluable for Tour-
ists either Zadzes or gentlemen,

Simple, useful, fascinating
to anyone. Send 10 cents for
Catalogue and Sam ple Photo-
grapk taken by an amateur.
Circulars Jree.

Wn. H. WALKER & Co.,
Doz P Rochester, . T.

THE GREAT ORGAN AT THE CRYSTAL
Palace.—A sketch of the history of the great Handel

. the various, parts

Festival Organ in the Crystal Palace, and details of the

| alterations and 1m;1:-rovements now being -ntroduced

into it. The general princip'esinvolved in the construc-
tion of or%ans generally. 'The

rposes for which the
Crystal Palace organ was bni't.

Betalls of structure of
Specificetions of the organ in its re-
constructed form, 71 ustrated with one full-page engray-
ing and eleven figures in the text. Contained in
SCIKNTIFIC AMFRICAN SUPPLEMENT, No. 340. Price
éOczints To be had at this office and from all news-

ealers.

Small Engine Castings,
Gears, Lathe Tools, Tools for
Mechanics, Machinists, and
4 Amateurs, Ergraving Tools,
A Photographers’

Outfits, Dnlls. Oil Stones,
e@»@ Steel, ete. The largest stock
of tine Tools in the U.S. Send
The Juhn Wilkinson Co., 77 State St.. (*hicago.

tor vatalugue.

A WEEK. $12a dayat home easily made. Costly
outfit free. Address TRUE & Co., Augusta. Me.

$12

THE < PILSEN” ELECTRIC LIGHT ARC
Lamp. ~B¥ Henry F. Joel. With eighteen figures.
Contained In SCIENTIFIC ANMERICAN SUPPLEKMENT. No.
339. Price10 cents. To be had at this office and from
all newsdealers.

t: MINERAL GLASS,
NEW THING. JUST 0UT.

For examining Minerals, Gold Sands,
Flowers Seeds, Insects. Flour, Sugar, etc.
Screw focusing adjustment; movable
glass stage; need'e point for insects:
. nickeled and polished; nicely finished.
The best microscope ever ofiered for the
price. By nail. postpaid, $1. Money re-
turned if not as representea.
1. N. HOPKINS & CO.,
267 Broadway. New York.

MINERAL WOOL.

This Fireproof and indestructible material success.
fully prevents loss of heat by radiation, keeps frest from
water pipes, deadens sound, checksspread of fire in walls,
partltions floors of dwellmgs 25 cts. per cubic foot.

. MINERAL WOOL CO., 16 Cortlundt St., N. Y.

THEUNLYPERFECT 2.

SEWING MACHINE. %f%

SIMPLEST,LATEST IMPROVED ”«”"/

31 inches
high.

NI

* HAPPY » YUU

PATENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of the SCIENTIFIC AMERICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had thirty-five
years' experience, and now have rnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosccution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & (0. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

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

We alco send. free of charge. a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Paterts,

X 261 Broadway, New York.
BRANCH OFI'ICE ~Corner of F and "th Streets,

Washington, D. C.
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A New and Thoroughly Practical Book
VARNISHES, LACQUERS, ETC.

The only one now in print in the English
Language.,

JUST READY.

A Practical Treatise on the Fabrication of Volatile and
. Fat Varnishes, Lacquers, Siccatives, and Sealing
Waxes. From the German of Erwin Andres, Manu-
facturer of Varnishes and Lacquers. With additions
on the Manufacture and Appiication of Varnishes,
Stains for Wood, Horn, Ivory, Bone, and Leather.
From the German of Dr. Emni Winckler and Louis E.
Andes The whole translated and edited by William
T. Brannt, Graduate of the Royal Agricultural College
of Eldina, Prussia. Illustrated. In one volume.
pages. 12mo. liice$2.50. Sent by mail, free of postage,
touny address 4 the worid.

CONTENTS —I. Introduction. IIL_Raw Materials used
in the Fabrication of Liacquersand Varnishes. IIL. Dry-
ing Oils. IV. Volatile Fluids used in the Fabrication of
Varnishes. V. Varieties of Gums and Resins. VI.
Coloring Substances. VII. Chemical Products.

FABRICATION OF VARNISH'S AND LACQUERS IN
PAGTICULAR, -V1IL DISSOIVIH%’ Roasting, and Distil-
ling (Melting) of Resins. reparation of Velatiie
Varnishes and Lacquers. X. Directions for Preparing
Voiatile Varnishes and Lacquers(with a great variety
of Recei tq) XI Fat Varnishes. XII. P’rinters’ Var-
Soap Lacquers. XIV. Fitting up a Var-
nish chwry ‘

FABKIC\TI®N OF SEALING WAX.—Invention of Seal-
ing Wax Components and _Qualities of Sealing Wax.—
1. M- terials used for the Fabrication of Sealing Wax.
II. Melting the Sealing VWax Mass. III. Forming or
Moulding the Sealing Wax. 1V. P’olishing the Sticks of
Seuling Wax. V. Receipts for Sealing Wax. Appendix.
Biue Lacquer.

THE ART OF VARNISHING AND LACQUERING.—L
Preparation of Putties Required for Varnishing and
Lacquering. II. ’reparation of Stains to be used in
Varnishing and Lacquering. IIL Workshop and Tools.
1V. Art of Lacquering and Varnishing.

ArPPENDIX —Japanese and Chinese Lacquers.

(& Tae above. or any o f our 1300ks, sent by mail, free
of postage,at the pub.icition price,to any address in
the wor.d.

(&~ Our new and large Catalogue of Practical and
Scientific 1'0ooks—Y% pages, 8vo—revised to July I, 1882,
together with our other catalogues, the whole covering
every branch of Science applied to the Arts, sent free, |
and free of postage, to any one in any part of the world
who will furnish his address. !

HENRY CAREY BAIRD & CO., i

Industrial Publishers, Bookse!lers, and Importers,

810 WALNUT STREET, PHILADELPHIA, Pa.

SOME APPLIANCES FOR GELATINO-

Bromide Work.—By Dr. Ilerman Fol Mescription of
improved apparatus. Drying case for gelatine plates.
Apparatus for washing gelatine emulsion. A pparatus
for cooking emulsions. Illustrated with four tigures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
340. Price 10 cents. To be had at this office and from
all newsdealers.

Van Duzen’s ’at. Loose Pulley Oiler
Highest Endorsements,
Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative
manufacturers of national reputa-
tion has shown it to be the only per-
| fect Lubricator for Loose I’ulleys in
use. l'rices very reasonable. Send
for our ** Catalogue Number 55.”

VAN Drzux & TIFT, Cincinnati, O.
or other able party, in the U. 8., do experimental work
and pay patent expenses, if I supply the main features,
Address C 1 AS. LEISkR,
Hynemansville, Lehigh Co., Pa.
‘-M e -< c-
FOR PAPERMILLS,B00K BINDERS,
MACH'Y.ALSO VENEER KNIVES,
CHEESE BOX RIM KNIVES,BARREL
CHIPPER KNIVES ,MANUFACTURED BY
TAYLOR STILES & cO.

WILL AN E.ENGINFFRING MACHINIST,
for superseding the fly-frame, etc., for one-half ?
ACHINE KNIVES
W00D WORKING AND AGRICULTURAL
HEADING KNIVES SHINGLE AND WO0D
RIEGELSVILLE WARREN CQ.N.J.

PENNSYLVANTA STATE COLLEGE.
Open tH both Sexes. Undenominational. Located in
one of the monst beautiful and healthful spots in the
Aliegheny region. TUITION FRiE. Board and other
expenses very low. Courses of study: Classical, Scien-

tific (zeneral), and Technical. with a Classical and Scien-
tific rep‘xratory Department. Fall term opens August
25,1882, For catalogues or any information, address

GEO. W. ATHERTON. President,

State College, Center Co., Pa.

,_ The Mines of the Carolinas Use |
Yan Duzen®s Patent Steam J-t Pump. |
Far suprriorto any other Jet Pump for
practical service. Made of Brass; has
no valves, no moving parts. no_small
openings. Will pump Dirty. Sandy.
Gritty, Hot, or Cold W ater. Will raise
water to 50 feet vertically. Can be used
withhose. Warrantedreliable and satis-
fuctorg. Prices from $ up. Capacities
300 to 20 000 gal. per hour. Demand this
plump and ta;)ke no cheap substitute.
4 0, 4
VAN l)lgLI' N & 'l‘l["l‘. Lln(‘umnn, 0.

TANTED.—An intelligent and hopest man_who
thoroughly understands the manufacture of Black

from natural Gas. ddress, with particulars as to
former experieace, refereuces, et ., Capitalista, |

. P. 0. Box 672, New York.
$5 10 $20

per dayathome. Samples worth $5free.
Address StmnsoN & Co., Portland, Me.

VERTICAL ENGINES
* THE BEST IN THE MARKET
AT REASONABLE PRICES 2
MANUFACTURED BY

NI
247

* PHOENIX FOUNDRY MACH.CO
SYRACUSE,NY.

i

PEROXIDE OF HYDROGEN.—A PAPER,
by Dr. P. Ebell,givi tgthe hlqtory,chemistry.and indus-
trial apphcatmnﬂ of this powerful bleaching agent.
Application of the Peroxide of Hydrogen for T'echnical
Purposes. Peroxide of iiydrogen as a Bleaching Mate-
rial for Products of Animal Origin. Bleaching of Hair
with 3 per cent. solution of Peroxide of Hydrogen.
Bleaching of Feathers, especially those of the Ostrich.
Bleaching of Silk and of Ivory and Bone. Application
of the "eroxide for Medicinal Purposes. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 339. Price
éo aelents. To be had at this office and from all news- |

ealers. ¢

s“' ESTABLS X
QG OF THE H"’t/y
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‘“BLAKE’S CHALLENGCE?"”

ROCK BREAKER.

Patented November 18, 1879,

ete.

For Macadam Road making, Ballasting of Railroads. Crushing Oves,use of Tron Furnaces,
Rapidiy superseding our older styles of Blake Crusher on account of its superior strength, effici-
ency,and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns.
¥irst Class Medals of Superiority awarded by American Institute, 1879 and 1880.

BLAKE CRUSHER (0., Sole Makers, New Haven, Coun.

MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York. 'IHI (rH)RG & PLACK \dAcquRY AGENCY.

AND FINE GRAY IRON ALSO STEEL
CASTINGS FROM SPECIAL

/,_\Z RN S
IVI nNE TINNIN(;

Ll NET P Eﬁ
HOM LEHIGH AVE X AMERICAN ST. PHILA. € AN

RUPTURE

cured without an operation or the injury trusses inflict
vy Dr.J. A. SHERMAN’S method. Office, 251 Broadway,
New York. His book, with Photographic likenesses
ut bad cases, before and after cure. mailed tor 10e.

KEMP S MANUBE SPREADER

PULV

and CABT COMBHED
Greatest Agricultural in-
vention of the age. Saves
go per cent. of labor, and
doubles the value of the
manure. Spreads evenl
all kinds of manure broad-
castorindrill, in one-tenth
—=———— = thetime requxred by hand.
Send_fi d Catalogue and full particulars to
KEMP h BURPEE MG CO., Syracuse, Onnndlgo Co., N. Yo

MACHINISTS' TOOLS.

NEW. AND IMPROVED PAITERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUFACTURING CO,.,
New Haven, Conn.

NUT TAPPING

MACHINE.

DURRELL'S PATENT.
No. 1 Machine, %0 1b., 7 spindles.
g w050 T .

“w g « 600 ¢ 3 “
Capacity of 7 Spindles, 8,000 per
10 hours.

Acknowledged to be an indispens-
able tool Manufactured by
HOWARD BROSN,,
Fredonia.

Y.

To Flectro-Platers.
ATTERIES, CHEMICALS, AND MATE-

rials. in sets or single, with Books of Instruction
for Gold, Silver, or Nickel Plating. THOMAS HALL.,
Manutacturing Electrician, 19 Broomfield Street, Boston,
Mass Iilustrated tatalogue sent free.

T. \chonough \lontclair, N.J.

Che"lp Small Bo1lers

WILLIAMSPORT
Pony or Panel Plan-

For general use
in Door Shops, Box
and Furniture Man-
ufactories. For plan-
ing Door Panels,
Cigar Box Stuff, and
Furniture work, it
has no equal.

We use the Ellis
Patent three part
:Journal Box and a
solid forged steel
head. Two pressure
bars. Has strong
feed. Will plane from
-16 to 6 inch thick.
W eight,1,4001b. The

market. ROWLEY & HErMaNcE, Williamsport, Pa.

Geo. Westinghouse, Jr., Ralph Bagaley, H. Hl. Westinghouse,

PRESIDENT. SEC. & TREAS. SUPT.

TITE

WesriNenousE ENeINE

REQUIRES NEITHER

Adjustmen', Lining, Keying Up,
Packing, Oiling, or Wiping,
AND

Dispenses Entirely with Skilled Engineers.
2 TO 150 HORSE POWER.

Send for Illustrated Circular,

THE WESTINGHOUSE MACHINE CO0,,

92 AND 94 LIBERTY ST., NEW YORK.
‘Works at Pittsburg, Pa.

lowest pnced first- |
class planer in the

125
ngf NEW [RON BLOWER,

IRON REVDLVERS PERFECTLY BALANCED,

Has Fewer Parts than any other Blower,
P.H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
S. 8. TOWNSEND, Gen. Agt.,8 Cortland St.,8 Dey St.,
COOKE & CO., Sallmz Agts 6 Cortland Street,
J7aS. BEGGS & ‘CO., Selling Agts 8 Dey Street,
INEW YORK.
=“¥VND FOR PRICED CATALOGUE.

F.LUNKENHEIMER. PROP.\}]

\\/00D-WORKING [VJACHINERY.

B& Universal Wood Workers, Planing, Matching,
Moulding, Band and Scroll Sawing Machines, ete.

BENTEL, MARCEDANT & CO.,
HAMILTON, OHIO, U.S. A.

|

WITIIERBY, RUGG & RICH A RDSON. Manufacturers
of PPatent \\ ood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & ¢ 0., Wm cester, Mass, Send for Catalogue.

SPRAY. \
FEED w
=—=PURIFIER

FOR STEAM BOILERS

DESCRIPYIV‘U{
CULAR
Cir SENT ON
APPucnmr;J
9

| VINES.—AN INTERESTING PAPER, BY

J. T. Stewart, discussing the habits and movements of
climbing plants. Contained in SCIENTIFIC AMIRICAN

SUPPLEVENT, No. 339. Price 10 cents. To be had at
this office and from all newsdealers.
THE COMMON SENSE DRY KILN.

In solving the true principle of seasoning. extractin
the sap from the center by suction, rapid carculation o
air, with moderate heat, we ofler the cheapest kiln in
construction, quickest in operation.and perfect in re-
sults. Prevents checks. warp, or hardened surface.

ST. ALBANS M’ K'G CO., St, Albans, Vt,

ADn engime that works without

Boiler. Alwaysready to be started

\ and to ,leve at once full power.
SAFETY. ECONOMY

| CONVENIENCE

WATCHMAXKERS.

Before buying lathes, see the *Whitcomb,” made by
AMERICAN WATCH TOOL CO., Waltham, Mass.

&c.
‘The CALLI-CRAPHIC Pen.

PENCILS, HOLDERS, CASES,

A GOLD PEN and RUBBER HOLDER. containing
ink for several days’ writing. Can be carried in the
pocket. Always readﬁ for use. A luxury for persons
who care to preserve their individuality in writing.

MABIE, TODD & BARD,

180 BROADWAY NEW YORK.
Send ¥or Price-List. .
JUR GOODS ARE bOLD BY FIRST-CLLASS DEALERS.

SHEPARD'S CELEBRATED
f$eo
Screw Cutting Foot Lathe.

| Foot and Power Lathes, Drill Presses,
¥/ Scrolls,saw Attachments,Chucks, Man-
drels. T'wist Drills, Dogs. Calipers,**=nn
! Light”’ Gas l\l.lchlm-s, ete. Send
for catalogue of outfits for amateurs or
trtlsans Address
M I.. sHE I’A RD & CO.,
=recea 34l &343 West KrontSt. Cincinunati, O,

THE RELATION OF FOOD TO MUSCU
lar Work.—An interesting and valuable paper, by I)r
W. B. Carpenter. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 339. Price 10 cents. To be
bad at this office and from all newsdealers.

seno 10| ONDON,BERRYz0RTON
PHILAPA FOR

THE DUPLEX INJECTOR.

The constantly increasing demand for this Boiler
Feeder proves its superiority over other machines now
in use. Send for illustrated circular and price list.

Manufactured by .J AMI‘A JENKS, Detr mt, Mich.

$6!

PAYNE’S AUTOMATIC

a1 week in your own rown.

Terms zmd $5 outﬁt
free.

Address 1. HALLETT & Co., Portland, Me,

ENGINENS.

Established 1840

qpark Arresr,er

Reliavle. durable. and economical. will furnish a
horse power with one-third less fuel and water than any other

enyine built not fitted with an automatic cut-off. Send
for Illustrated Catalogue '‘ A ™ 2, for information and
prices. B. W. PAYNE & =

Box 1207.

2=

( ()runlg. 1\. Y.

=i ®

DAMPER REGULATORS and Gage
Cocks. Murrill & Keizer, Baltimore.

RUBBER BACK SQUARE PABKING.

BEST 1IN
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.

THE WORLD.

B represents that part of the packing which. when in use. is in contact with the Piston Rod.
elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet

A, the
creates but little friction.
This Packing is made in lengths of about 20 feet, and

JOIIN H. CHEEVER, Treas. NEW YORK

of all sizes from £ to 2 inches square.

BELTING & PACKING CO.. 29 Park Row, New York.

SPECIAL NOTICE.—Owing to the recent great fire in the ‘ World”’ Building, our efiice has

been removed as above.

RISH

Y&QI}E %%ﬂmm ce

MANCFACTURERN OF

WIRE ROPE, BRIDGE CABLES, SHIP RIGGING,

Tramway Rcpes, Champion Barbed Wire, etc.
Oflice and Works:
WILKESBARRE, PA.

Office and Warehouse:

Sen
gprlce list. 387 LIBERTY ST., NEW-YORK.
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¢
Burns common Gas and Air. No
steam. no coal, no ashes, no fires,
no danger, no extra insurance.

=R
777" Almost no attendance.
THE NEW OTTO SILENT GAN ENGINE.

Useful for all work ot small stﬂtlonnry steum engine
Built in sizes of 22, 4, and 7 H. I, by 11, I!.ILH]:.R.,
SCHUMM & L(l.,N E, cor. 334 alnub Sts., Phila.,
Pa. A. C. Manning, 38 Dey St., New YO!‘k Agent.

Series Tor 1882,

Elegant Importcd designs, all Chros

. n,((tx beard) in beautiful colors, Gold
erman & French Florals. Scenery from the
Arctie Scenes, Moserose Serics, Ocean
Iottots,.( c. name in fancy script type, 10e.or
Extra Large size Embosscd Chroe
mos,name in any style,10c.Ag’ts

make 40 per cent. 14 packs of either for &1, Our beautiful bound
Book of 100 Styles,for 1852, 5, Full parti iculars with every or=
der. Blank Cnrds at wholean .CARD M lLLB 1\ orthior Ot

BARREL, KEG,
HOGSHEAD,

AND

" Stave Machinery.

Over 50 varieties
manufactured by

E. & B. HOLMES,

Buﬂ'nlo. N. Y.

& Silver,Ge
River ];hme
Views, Bird }

Truss Hoo Dnvmg Head Ronn’ding

T PPAYXS to sell our Hand Printing Rubber Stamps.
Samp'es free C. FOLJAMBE & CO., successors to
G. A.HARPER & BRo., Cleveland, O.

S TEEL /
LETTERS

OULDS for LA SS to order
by H. BROOKE, 38 Dey St., New York.
All (-|x|n~ Manutacturers use my Mnulds.

BOOKWALTER ENGINE.
Compact. Substantial. Econom-
ical, and easily mannged guar-
anteed to work well and give
full power claimed. Ergine and
Poiler complete, including Gov-
ernor. Pump, etc., at the low

rice of
3 HORSH‘ POWER...... $240 %

81 " 440 00
=~ Put on cars at. qprmgﬂeld O.
JAMES LEFFEL & CO

Springfleld. Ghio
or 110 Liberty Sty New York.
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Advertisements.,

Inside Page, each insertion - - - 73 cents a line.
Back Page, each insertion - - - $1.00 a line.
(About eight words to a line.)
Engravings may head advertisements at the same rate
per line, by nwasurement as the letter press. Adver-
8 must be 7 d at publication qffice as early
as Thursday morning to appear in next issue.
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ALIOINAWIS

: e e
SWEETLAND & Co.NEwWHAVE N,ConN.

WANTED—the name and address of Woodworking
Mechanics who would engage in a profitable business at
home. Little capital requlred Work light. Exclusive
right guaranteed. J. R. HOUK, Williamsport, Pa.

(1
The ‘“MONITOR.”
A NEW LIFTING AND NON-
LIFTING INJECTOR.

Best Boiler Feeder
in the world.
Greatest Range
yet obtained. Does
not Break under
Sudden Changesof
Steam Pressure.

Also Patent

EJECTORS
Water Elevators,

For Conveying
‘Water and Liquid.
Patent Oilers, Lu-

bricators, ete.

INATEIAN & DREYFUS,
Send forcatalogue. 92 & 94 Liberty St., New York.

ATTENTION, INVENTORS!
Pmsburg Exposition

Penna. State Fair Combined

OPEN FROM SEPT. 7 TO OCT. 14.
$41,500 IN PREMIUMS.

=

Spécial Opportunity for the Exhibition
of New Inventions.

For Prospectus and Premium List. address

J. C. PATTERSON,
P. 0. Box 893, Pittsburg, Pa. Secretary.

PATEN
EE ST NDIR';ACKIN(;

RFECTJ
S.71JaH

QINT

JOHN ST

P-W.JOHN s
ASBESTOS
BUILDING FELT,

FOR LINING UNDER FLOORS, SHINGLES,
WEATHER BOARBS, ETC.

STRICTLY FIREPROOF.

In rolls of 75t0100 pounds each,36inches wide,two
thicknesses, weighing 10 and 15 pounds to 100 square

H. W. JOHNS M’F’C CO.,
87 Maiden Lane, New York.
Sole Manufacturers of H.W. Johns’ Genuine

ASBESTOSROOFING, STEAMPACKING,
BOILER COVERINGS, PAINTS, ETC.

Special prices to lJarge consumers.

Send forsample.

LITTLE "WONDER.

HleKING aN'S A
;‘ I\DJUSTABLE DIAMOND TOOL,

)GQCG

and Shaped Diamond Carbon Points, indispensable for
Truing Porcelain, Hardened Steel, Chilled Iron, and
Paper Calender Rolls. Practical Méchanics and Paper
Makers using them pronounce them a marvel of the age,
for efficiency and durability, doing that which no steel
tool can do.” After turning the Rolls, when mspl ected by
a microscope, there is no perceptlble wear. They are
now extensively used in Ro]lmg and Paper Mills, both
in this country and in Lunﬁ) Send stamp for circular
to JOHN DICKINSON, 64 assau Street, New York.

‘Ilﬂlllml Iy
[

i

PATENT GEAR DRESSING MACHINE =
—3 ANU&ROJ;D LATHESJ;.Q;JSS? &DRILLS.
el '—J “ -

‘GL"SON RocHESﬁ—
T

USE MACHINERY WIPERS.
Guaranteed to take up oil and dirt. $30 a thousand. in-
cluding soap powder to wash them instantly when soiled.

BROWN M’F’G CO., 33 Central St., Providence, R. 1.

e ETHECIETWATCH CASE

Stevens’ Roller Mills,

GRADUAL REDUCTION OF GRAIN.

Manufactured exclusively by
THE JOHN T. NOYE MFG. CO., Buffalo, N. Y.

Ln ricen. Large Assorted Stock.
A &. #. BROWN, 43 Park Place, New York.

Srientific gmcrimn.

[AucusT 19, 1882.

GOLD MEDAL, PARIS, 1878,
BAKER'S

, Breakfast [}Ullllﬂ.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oilhasbeenremoved. Ithasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi-
cal. It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as
well as for persons in health.

Sold by Grocers everywhere.

V. BAKER & C0., Dorchester, Mass.
HERMOMETERS

Blu(,l\, Mauumctunn
(&= Send for Illustrate

Barometers, Opera
Glasses, .wectacles,
. & J.

0 ticmns, Phﬂa.. Pa.
riced Catalogue.
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UPRIGHT DRILLS =

SPECIALTY
SEND FOR ILLUSTRATED

PRICE LIST H BICKF RD

CINCINNA

SIBLEY COLLEGE OF MECHANIC ARTS,
CORNELL UNIVERSITY.

Fntrance exammahons will be held June 12 and Sept. 11,
1882. Forthe Register and Catalogue just issued contain—

ing reorganized courses of instruction. Scientific and

Practical, including Draughting, Machme Construction,

General Shop Work, etc., ap{}ly to th .
PRESIDENT OF CORNELL VWERHTY, Ithaca. N.Y.

Besl Bmler and Pipe Covering Made!

The Celebrsated Patent

IN &G
For STEAM BOILERS and PIPES, fTOT BLAST PTP-

ING, etc., ete. Address CHALMERS SPENCE CO.,
23 John ~n reet, New Yolk

A. HARR
PR()VII)ENCE. R. I. (PA RK ~TREE’1‘),
ix mulmtes walk west from statlon

ginal an

HARRIN-CORLINS 'ENGINE

With Harris’ Patented Improvements,
from 10 to 1,000 H. P.

COLUMBIA BICYCLE

Is what every boy wants and
what every man ought to have.
Send 3c. stamp for illustyuted
catalogue, with price lists and full
information.

THE POPE M'F'G CO.,

597 Washington St., Boston, Mass.

Em_cssu_ws |
New Caloric Pumping Ell!,[lllﬂ

FOR
DWEILLINGS AND COUNTRY SEATS.
Simplest cheapest, and most economical pumping engine
for domestic purposes. Any servant girl can operate.
Absolutely safe. Send for clrculars and price lists.

DELAMATER IRON WORKS

C. H. DELAMATER & CO., Proprietors,
No. 10 Cortlandy Street, New York, N. Y.

P \’l‘E\"l‘r BENDING R LLS
For Heavy Punches, Shears, Boiler Shop Rolls. Radial
Drills, etc., send to

HILLES & JONES, Wilmington, Del.

ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and sampies free.
Agents Want.ed. T. NEW, 32 John Street, New York.

This Tool will be appreciated by every machinist. It
is accurately made, of the Best Steel and is of the most
approved form. PRICE 50 CE

WILEY & RUSSELL MFG. Co.,
GREENFIELD, MASS,
Makers Lightning Screw Plates, Bolt
Cutters, etc.

oSS

V777227,

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY,

W.H. FORBES, W.R.DRIVER, THEO.N.VaIL,
President. Treasurer. Gen. Manager.

Alexander Graham Rell’s patent of March 7, 1876,
owned by this company, covers everyform of apparatus,
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric undulations
corresponding to the words spoken. and which articula-
tions produce similar articulate sounds at the receiver.
The Commissionerof Patentsandthe U. 8. Circuit Court
havedecided this to be the true meamn? of his claim;
the validity of the patent has been sustained in the Cir-
cuiton final hearingin a contested case, and many in-
junctions and final decrees have been obtained on them.

This company also owns and contm]s all the other
telephonic inventions of Bell, Edison, Berliner, Gray,
Blake. Phelps, Watson, and others.

(Descriptive catalogues forwarded on application.)

Telephones for Private line, Club, and Social systems
can be grocured directly or through the author zed
agents of the comnany.

All telephones obtained except from this company or
its authorized licensees, are infringements, and the
makers, sellers. and users will be proceeded against.

Information furnished upon application.

Address all communications to the
AMLRI(,‘AN BELL TELEPHONE COMPANY,

Milk street, Boston, Mass.

ROCK DRILLS & AIR COMPRESSORS

INGERSOLL ROCK DRILL cO.,

PARK PLACE NE W YORK'

ATTYV’ ORGANS, 27 stops, $‘N). Pianos, $207.50
.-B_E_A_:‘Fl‘l‘-g-s J“actnryrunmngday niizht. Catalogue
free. Address Daniel F. ]h-nn) Washington, N.J.

DON'T BUILD A HOUSE OF ANY KIND UNTIL YOU
write for prices and sample to the BODINE ROOFING
COMPANY, Mansfield, Ohio.

Horizontal Steam Engines,

For best Automatie Cut-off or
Plain Slide Valve of Su-
perior Design,

S Complete in Fverv Respect,

LAWIBERTVILLI) IR(W WOPKQ
LAMBERTVILLE, N. J.
$88

A week to Agents. 810 OUTFIT FREE.
RIDEOUT & CO., 10 BARCLAY ST., New York.

PATENT QUICK

Adjustable Stroke

£ SHAPERS

Can be Changed while in Motion.

£ E. GOULD & EBERHARDT,
NEWARK, N. J.

THE PORTER-ALLEN

High Speed Steam Engine.

ADDRESS
SOUTHWARK FOUNDRY & MACHINE CO..
430 Washington Ave., Philadelphin, ’a.

- OH
“\ERSON S USTRATED S AWY ERS

: OANY PARy oF THE \py

) 0p EMERSON,SMITH 860,
tss BEAVER FALLS,PA.

ORL

Double Screw Parallel, Leg Vises.

Made and WARRANTED stronger than any other Vise
by FISHER & NOR RIS only, 'I'renton, No J.

BIBB’S

Celcbrated Original

BALTIMORE
FIRE-PLACE HEATERS

To warm upper and lower rooms.
The handsomest, most economical
Coal Stoves in the world.

B. C. BIBB & SON
Foundry, Office and Salesrooms,
39 and 41 Light Street,
Baltimore, Md.
MARBLEIZED SLATE MANTEL*
(" 8end for Circulars.

64 LA l* ARGE” PORTLAND CEMENT.
“BURHAM?” szlhh PORTLAND CEMEN
S EEN E’ CEN Coarse and Superfine).

These celebrated makea of imported cements for sale
by JAMES BRAND, 85 Beekman St., New York.

CLARK’S RUBBER WHEELS.

This Wheel is unrivaled for durability,
simplicity, and cheapness. Adapted for
Warehouse and Platform Trucks, Scales,
Heavy Casters, and all purposes for which
Wheels are med Circular and Price List
{ree. GEO. P. CLARK,Windsor Locks, Ct.

OHIO STATE UNIVERSITY, Mechanical Department.
The best place in the West to study Mechanical Engi-
neering. Laboratory method Shop practice. Allmod-
ern advantages. Tuition free. Expenses very low.
Address Prof. S, W, R()BII\Q()N, Lnllllllblls, 0.

m\q

)
)

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J ., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.
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Engineering, Physics, Chemistry.
SWARTHMORE COLLEGE.
Thorough courses of study in new buildings, erected for
the purpose. with jully equipped workshops, laboratories,
Tectwre and draughting Tooms, each planned with specmf
reference to its intended use. Latest and best a{pam—
tus, machinery, tools, ete. Experienced and painstaking
instructors. Usual degrees Also Classical and Literary
courses of study and a course for Teachers. Ten miles
from Phﬂadelphm. by rail. Charges moderate. Care of
Friends. For full particulars, address any of the Pro-
fessors, or EDWARD H. MAGILI, A.M., Fresident,
SWARTHMORE COLLEGE SWARTBMORE Pa.

THE J. L. MOTT IRON WORKS,

SSand 90 Beekman St., New York.
Demarest’s Patent Water Closets used almost
exclusively in all fine work. Demarest’s Water
Closets, Latrine’s and H gpper’sfor public buildings and
factories. Mott’s Celebrated Porceluin Lined
Baths unequaled for beauty and cleanliness. Sani=
tary (roods ofall kinds.

KOBTING UNIYEBSAL

bouste Tuee.  TNNJECTOR

FOR BOILER FEEDING.

Operated by one handle,

" WILL LIFT HOT WATER.

POSITIVE ACTION GUA RANTEED UNDER
ALL CONDI TIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR.
OFFICES AND WAREROOMS:

PHILADA., 12TH & THOMPSON STS. | NEW YORK, 109 LIBERTY ST.
BOSTON, 7 OLIVER ST. CHICAGO, 84 MARKET ST.
AUGUSTA, GA,, 1026 FENWICK ST, | ST. LOUIS, MO., 709 MARKET 8T.
DENVER, COL., 194 FIFTEENTH ST. | SAN FRANCISCO, 2 CALIFORNIA 8T.
RICHMOND, VA,, 1419 MAIN ST.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN.V. Pres't. J. M. ALLEN, Pres't,
J. B. PIERCE. Sec'y.

Scientific dmerican

FOR 1882.
The Most Popnlar Seientific Paper in the World,

Ouly £3.20 a Year, including postage. Weekly.
32 Numbers a Year.

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

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

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or: Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—0One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis for every club of flve subscribers
at $3.20 each; additional copies at same proportionate
rate.

One copy of the SCIENTIFIC AMERICAN and one copy
of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or (‘anada, on receipt of seven dollars by
the publishers.

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

DMLTITIXT & CO.,
261 Broadway, New York.

To Foreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN isnow sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japau, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes postage, wh ch we pay. Rem.t
by postal order or draft to order of

MUNN & CO., 261 Broadway, New York.

PRINTING INKS,

HE ‘Scientific American ™ is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-

bard Sts. Phila., and 47 Rose St., opp. Duane St., N. Y.





